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INTERFERENCE MEASUREMENT REFERENCE SIGNAL
TECHNICAL FIELD

{6601} This disclosure is directed generally to digital wireless communications.
BACKGROUND
[6002] Mobile telccommunication technologies are moving the world toward an increasingly connceted and

networked society. In comparison with the existing wircless networks, next generation systems and wircless
comaunication technigues will need to support a much wider range of use-case characteristics and provide a more
complex and sophisticated range of access requirements and flexibilities,

[6003] Long-Term Evolution (LTE) is a standard for wireless coramunication for mobile devices and data terminals
developed by 3rd Generation Partunership Project (3GPP). LTE Advanced (LTE-A) is a wireless commmunication standard
that enhances the LTE standard. The 5th generation of wireless system, known as 3G, advances the LTE and LTE-A
wireless standards and is committed to supporting higher data-rates, large number of connections, ultra-low latency, high
reliability and other emerging business needs.

SUMMARY

[8004] Techniques are disclosed for configuration and/or transmission of reference signals that can enable a
network device (e.g., base station) to reduce interference.

[6005] A first example wircless communication method includes transmitting, by a first network device, a first
reference sigoal to a sceond network device, where the first reference signal is trassmitted on N oceasions, where each of
the N occasions is based on a first set of time domain resources and a first set of frequency domain resources of the first
reference signal, where each of the N occasions includes X time units in time domain and Y frequency umits in frequency
domain, and where N, X, and Y are integers greater than or equal to 1) and receiving, by the first network device from the
second network device, a measurement report in response to the transmitting the first reference signal.

[6006] In some embodiments, the first reference signal includes an identifier of the first network device or of a cell
of the first network device. In some embodiments, each of the N occasions is mapped 1o or s associated with a second
reference signal that is transmitted by the first network device. In some embodiments, the sccond reference signal
mcludes a channel state information reference signal (CS1-RS) or a synchronization signal block (35B). In some
embodiments, each of the N occasions is mapped to or is associated with: a transmission power for the transmitting the
first reference signal, and/or a sub-band within which an occasion is located. In some embodiments, the first set of time
domain resources associated with an occasion of the N occasions are based on a second set of time domais resources of a
second reference signal that is transmitted by the first network device, and the second reference signal is mapped to the
occasion for the first reference signal.

[6007] In some embodiments, time dorain resources for an occasion for the first reference signal is based on an
offset from a second reference signal to which the occasion for the first reference signal is mapped. In some embodiments,
the first set of time domain resources for the N occasions are based on a second set of time domain resources of a

plurality of second reference signals that are transmitied by the first network device, a phurality of occasions for the fiest
reference signal are mapped with a same second reference signal, and the plurality of occasions for the first reference
signal are in a same time slot. In some embodiments, the plurality of second reference signals or the second reference
signal includes a channel state information reference signal (CSI-RS) or a synchronization signal block (SSB). In some
embodiments, the tirst set of frequency domain resources associated with an occasion of the N occasions are based on a
second set of frequency domain resources of a second reference signal that is transmitted by the first network device. and
the second reference signal is mapped to the occasion for the first reference signal.

[0008] Ta sorae embodiments, the first set of frequency domain resources associated with an occasion of the N
occasions are based on a frequency domain offset to a second reference signal that is transmitted by the first network
device, and the second reference signal is mapped {o the occasion for the first reference signal. 1n some embodiments, the
first network device determines an index for each occasion of the N occasions based on: the first set of time domain
resources and the first set of frequency domain resources; or an index of a second reference signal transmitted by the first
network device, the first set of time domain resources and the first set of frequency domain resources; or a transmission
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power for the transmitting the first reference signal, the first set of time domain resources and the first set of frequency
domain resources; or the index of the second reference signal, the transmission power, the first set of time domain
resources and the first set of frequency domain resources.

[6609] In some embodiments, one or more indexes of the N occasions are mapped in a first increasing order of one
or more frequency resource indexes for the first set of frequency domain resources of the first reference signal and then in
a second increasing order of ane or morte time resource indexes for the first set of time domain resources of the first
reference signal. In some embodiments, indexes of a plurality of second reference signals transmitted by the first network
device are mapped to the N occasions associated with the first reference signal in the following order: first, in a first order
of a transmission power of the first reference signal on the N occasions, second, in increasing order of one or more
frequency resource indexes for the first set of frequency domain resources of the first reference signal on the N occasions,
and third, 1o an increasing order of one or more time resource indexes for the first set of time domain resources of the first
reference signal on the N occasion. In some embodiments, the measurement report inchudes an index corresponding to an
occaston associated with a transmission of the first reference signal, a measured mterference strength of the first reference
signal in the occasion is smaller than an interference strength measured of a sccond reference signal mapped 1o the
occasion, and the second reference signal is transmitted by the first network device.

[6019] In some embodiments, the measurement report inchudes an index corresponding to an cccasion associated
with a transmission of the first reference signal, a racasured interference strength of the first reference signal in the
occasion i3 smaller than a threshold, the threshold 1s configared by or determined by the first network device, the second
network device, or an operation, administration and management (OAM) device.

[6011] A second example wircless communication method includes receiving, by a second network device, a first
reference signal from a first network device, where the first reference signal is transmitted on N occasions, where each of
the N occasions is based on a first set of time domain resources and a first set of frequency domain resources of the first
reference signal, where cach of the N occasions includes X time units in time domain and Y frequency units in frequency
domatn, and where N, X, and Y are integers greater than or equal to 1; and transmitting, by the second network device to
the first network device, a measurement report in response 1o the receiving the first reference signal.

[0012] In some embodiments, the first reference signal includes an identifier of the first network device or of a cell
of the first network device. In some embodiments, cach of the N occasions is mapped to or is agsociated with a second
reference signal. In some embodiments, the second reference signal inchides a channel state information reference signal
(CSI-RS) or a svachronization signal block (85B). In some embodiments, cach of the N occasions is mapped to or is
associated with: a transmission power for transmission of the first reference signal, and/or a sub-band within which an
occasion is focated. In some embodiments, the first set of time domain rescurces associated with an occasion of the N
occasions are based on a second set of time domain resources of a second reference signal, and the second reference
signal is mapped to the oceasion for the first reference signal.

[6013] In some embodiments, time domain resources for an occasion for the first reference signal is based on an
offset from a second reference signal to which the occasion for the first reference signal 1s mapped. In some embodiments,
the first sct of time domain resources for the N occasions are based on a second set of time domain resources of a

plurality of second reference signals. a plurality of occasions for the fivst reference signal are mapped with a same second
reference signal, and the plurality of occasions for the first reference signal are in a same time slot. Bt some erbodiments,
the plurality of second reference signals or the second reference signal inchudes a channel state mformation reference
signal (CSI-RS) or a svnchronization signal block (88B). In some embodiments, the first set of frequency domain
resources associated with an occasion of the N occasions are based on a second set of frequency domain resources of a
second reference signal, and wherein the second reference signal is mapped to the occasion for the first reference signal.

[6014] In some embodiments, the first set of frequency domain rescurces assoctated with an occasion of the N
occasions are based on a frequency domain offset to a second reference signal, and the second reference signal is mapped
{0 the occasion for the first reference signal. Tn some embodiments, the an index for each occasion of the N occasions is
based on: the first set of time domain resources and the first set of frequency domain resources; or an index of a second
reference signal, the first set of time domain resources and the first set of frequency domain resources; or a transmission
power for the transmitting the first reference signal, the first set of tine domain rescurces and the first set of frequency
domarn resources; or the index of the second reference signal, the transmission power, the first set of time domain
resources and the first set of frequency domain resources. In some embodiments, one or more indexes of the N occasions
are mapped in a first increasing order of one or more frequency resource indexes for the first set of frequency domain
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resources of the first reference signal and then in a second increasing order of one or more time resonrce indexes for the
first set of time domain resources of the first reference signal.

[0815] In some embodiments, indexes of a plurality of sccond reference signals are mapped to the N occasions
associated with the first reference signal in the following order: first, in a first order of a wransmission power of the first
reference signal on the N occasions, second, in increasing order of one or more frequency resource indexes for the first
set of frequency domain resources of the first reference signal on the N occasions, and third. in an increasing order of one
or more fime resource indexes for the first set of time domain resources of the first reference signal on the N occasion. In
some embodiments, the measurement report includes an index corresponding to an occasion associated with the first
reference signal, a measured interference strength of the first reference signal in the occasion is smaller than an
interference strength measured of a second reference signal mapped to the cocasion, and the second reference signal is
received by the second network device. In some embodiments, the measurement report includes an index corresponding
1o an oceasion associated with the first reference signal, a measured interference strength of the first reference signal in
the oceasion is smaller than a threshold. In some embodiments, the first network device includes an aggressor base station
that causes an interference experienced by the second network device that includes a victim base station.

[86016] In yet another exemplary aspect, the above-described methods are embodied in the form of processor-
cxecutable code and stored in a non-transitory computer-readable storage medium. The code inchaded in the computer
readable storage medium when executed by a processor, causes the processor 0 implement the methods described 1a this
patent document.

[6017] In yet another exemplary erabodiment, a device that is configured or operable to perforra the above-
described methods is disclosed.

[6018] The above and other aspects and their implementations are described in greater detail in the drawings, the
descriptions, and the claims.

BRIEF DESCRIPTION OF THE DRAWING
[0019] FIG. 1 shows an example mapping between two reference signal ¢ (RS0) and two reference signal 2 (RS2).
[6020] FIG. 2 shows an example mapping between two RS2 and a RS0 in a same time slot.

[0621] FiG. 3 shows an example mapping between two RS2 and a RS0 in one time slot, and two other RS2 and RS0
in ancther time slot.

[6622] FIG. 4 shows an example mapping between three RS2 occasions and RS0 in a first slot, where the three RS2
occasions occupy same frequency resources as RS0 in the first slot.

[6023] FIG. 5 shows an example mapping between two RS2 occasions and RSO in a first time slot, and two RS2
occasions and RS0 in a third time slot, where two of the RS2 (RS2#0 and RS2#2) use same first frequency resources, and
where the remaining two of the RS2 (RS241 and RS2#3) use same second frequency resources.

[0624] FIG. 6 shows an example of wireless commmunication including a base station (BS) and user equipment (UE)
based on some implementations of the disclosed technology.

[0625] FIG. 7 shows an exemplary block diagram of a hardware platform that may be a part of a network device or
a conmunication device.

[6626] FIG. 8 shows an exemplary flowchart for ransmitting a reference signal and receiving a measurement report.
(6627} FIG. 9 shows an exemplary {flowchart for receiving a reference signal and transmitting a measurement report.
DETAILED DESCRIPTION

[0628] In the existing NR system, various reference signals have been specified for measuring the interference
between base station and User Equipment (UE) or between UE and UE, ¢.g., Channel State Information Reference Signal

(CRI-RB) and Sounding Reference Signal (SRS). For mterference measurement between base stations, only Remote
Interference Management Reference Signal (RIM-RS) is defined. However, RIM-RS 1s mainly used for atmospheric
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ducting phenomenon and remote interference 1 time division duplex (TDD) network, which is inefficient for addressing
the fast-changing interference between base stations in case of full duplex and dynamic TDD.

16629} This patent docwment describes example techniques for reducing nterference. For example, an aggressor
base station can transmit reference signal 2 (RS2) on multiple occasions to the victim base station. Each RS2 ocecasion
may be mapped/configured with different configurations (e.g., reference signal 0 (RS0), time domain resources,
frequency domain resources or transreission power). Victim base station can measure the RS2 wver these oceasions and
transtit the measurement report to the aggressor. The measurement report may nclude the imterference strength for
different occasions. Based on these measurement reports, the aggressor base station can adjust its beam direction, time
domain resource, frequency domain resources and/or transmission power for future transmission to reduce the
interference to the victim base station.

[0034] The example headings for the various sections below are used to facilitate the understanding of the disclosed
subject matter and do not limit the scope of the claimed sobject matter in any way. Accordingly. cne or reore features of
one example section can be combined with one or more features of another example section. Furthermore, 5G
terminology is used for the sake of clarity of explanation, but the techniques disclosed in the present document are not
limited to 5G technology only, and may be used in wircless systems that iuplemented other protocols.

[6031] i Embodiment#1: Example General framework
[0032] The aggressor base station transmits reference signal RS2 to the victim base station. The victim base station

measures the reference signal RS2 and sends measurement report to the aggressor base station. Thus, the aggressor base
station can decide whether and how to adjust its transmission in order to reduce the interference between the aggressor
base station and the victim base station.

[6033] The aggressor base station transmits the reference signal RS2 on N occasions (or N transmission occasions),
where gach occasion (ot the time/frequency location of cach occasion) is determined by the time domain resources and
freguency domain resources of the RS2, and where cach occasion contains X time vnits in time domain and Y frequency
units in frequency domain. N, X and Y are integer numbers larger than 0. The time unit can be symbols, slots, subframes
or frames. The frequency unit can be Resource Element (RE), Resource Block (RB), Bandwidth Part (BWP) or sub-band.
A sub-band contains parts of RBs within one BWP, where these RBs can be continnous and non-continuous. Typically, a
sub-band contains multiple continuous RBs and there mayv be a gap in frequency domain between different sub-bands.

[0034] The time domain resources (.., X time units) and frequency domain resource (i.e., Y frequency units) for
cach occasion can be configured by the system information of the aggressor base station or configured by the OAM,

[6035] Reference signal RS2 carriers the Identification (ID) of the aggressor base station that transmits the RS-2 or
1D of the cell used for transmitting the RS2 from the aggressor base station. The 1D can be the physical cell ID of the cell
transoitting RS2, the celf ID defined by the operator, the Cell ID configured by the OAM, or the base station 1D defined
by the operator.

[0036] Each occasion can be mapped with another signal RSO transmitted by the aggressor base station. For
example, one occasion can be mapped to one signal R3O0 transmitted by the aggressor base station, or two of more
occasions can be mapped to one signal RSO transmitted by the aggressor base station. The RSO can be CSI-RS or S5B
{S5/PBCH block). The RS2 transmitted 1n the occasion is quast co-located with the RS0, For example, based on this
quasi co-focation relationship, the aggressor base station can transmit the RS2 occasion with the same beam direction as
that for the corresponding RS0. Each RSO is mapped with P R32 occasion, where P is integer nuraber larger than 0.

8637 The number P can be configured the system information of the aggressor base station, configured by the
ac b : g Y £
OAM, or specified in the specification.

[0638] The number N can be configured the svstem information of the aggressor base station, configured by the
OAM, or specified in the specification.

[0639] In addition to that, cach occasion can also be mapped with the following information:

® 1. A transmission power.
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The transmission power can be configured by an absolute value. The transmission power can also be
indicated as an offset to the fransmission power of the RS0 mapped with this occasion. The aggressor
base station transmits RS2 in this cccasion with this fransmission power.

O

o In some embodiments, each occasion can be mapped with (or associated with) a transiuission power so
that two or more occasions can have different transmission power or at least two occasions can have a
same {ransmission power. For example, a first occasion can be associated with a first transmission
power that is different than a second transmission power associated with a second occasion. In another
exaraple, the first and second occasions can have the same transmission power assigned to them,

® 2. A sub-band.

o The occasion is within this sub-band. The aggressor base station and victim base station may use the
bandwidth of this sub-band to derive the frequency rescurce of this occasion.

In some embodiments, each occasion can be mapped with (or associated with) a sub-band so that two or
more occasions can be within different sub-bands or at least two occasions can be within a same sub-
band. For example. a first occasion can be within a first sub-band that is different than a second sub-
band within which a sccond occaston is located. In another example, the first and second occasions can
be within a same sub-band.

Q

{6840} iL Embodiment#2: Example tine domain resource for RS2 occasion

[0041] In sore embodiments, the time dorain rescurces (1L.e., X time units) for the RS2 occasion are determined
based on the time domain resources of the RSO mapped with the RS2 occasion. The time domain resources for the RS2
occasion are derived by the time domain offset to the R30 mapped with the RS2 occasion. The time domain offset can be
in the units of slots and/or in the units of symbols. The reference of the time domain offset can be the start of the RS0, the
end of the RS0 or the start of the slot containing the RS0. The time domain offsct is configured by the svstem information
of the aggressor base station or configured by the OAM. The RS2 occasions can be configured with the same or different
time domain offsets.

[6042] As an exaraple, in FIG. 1, the 1st RS2 occasion is mapped with the first RS0 and the 20d RS2 occasion is
mapped with the 2nd RS0. The 1st RS0 and 2nd RS0 are transmitted to the first 4 symbols Slot#0 and Slot#1,
respectively. If the time domain offset is configared as 2 slot and 7 svmbols and the reference for this time domain offset
is the start of the corresponding RS0, then the 1st RS2 occasion and the 2nd RS2 occasion will be transmitted from the
7th syrabol in Slot#2 and Sloti3, respectively.

[6043] In some embodiments, all the P RS2 occasions mapped with the same RS0 are in the same slot.

{0044 In another embodiment, all the P RS2 occasions satisfy one of the following.
& The start of all the P RS2 occastons is aligeed with the start of the RS0 mapped with these P RS2 occasion.
® The end of all the P RS2 occasions 1s aligned with the end of the RSO mapped with these P RS2 occasion.

L The middle of all the P RS2 occasions is aligned with the middie of the RSO mapped with these P RS2
OCCasion.

[6045] For example, in FIG. 2, two RS2 cecasions are mapped with the RS0, The two RS32 occasions are in the
same slot as the RS0 and the start of two R52 occasions is aligned with the start of the RS0.

[6046] Among the N RS2 occasions, there are P1 different time resources for these RS2 occasions, where Pl is
integer number larger than 0 and P1 is not larger than N.

[6047] If' the perind is T, aggressor base station and victim base station detenmine the start of the time domain

Ta(k+A o [Tk \ . .
(m )j or S = [ “m )}, where k = 0,1,---,P1 — 1. Sis the start of the time
domam resources for RS2 occasions. A is the offset configured by the system information of the aggressor base station,

configured by the OAM or specified in the specification to adjust the starting time, where 0 < A< 1 and typical value for

resources for RS2 occasions as S = E



WO 2023/205981 PCT/CN2022/088865

Ads 0.5, The period T is the period of RS0 (¢.g., length of time when one or more RS0 is transmitted), the slot
configuration period for TDD for the aggressor base station or a tirne window for transmission of the RS2 condigured by
the aggressor base station or the OAM. If the RSO s SSB, then the typical value of period T can be 20ms. The starting
time may be in the vmts of subframes, slots or symbols.

[6048] if there are P2 RS2 occasions for cach different time resources for RS2 occasion, then we have P1¥P2=P,
where P2 18 miteger number larger than 0 and P2 is not larger than P. P can be the number of locations m time domain
for RS2, and P2 can be the number of occasions in frequency domain for RS2, I the R82 occasion is indexed first, in
increasing order of frequency resource indexes for frequency domain resources of RS2 occasion, and second, in

increasing order of time resource indexes for tune domain rescurces of RS2 occasion, then for the RS2 occasion with
PR, A
f+a

"m(’—'(- +A)
ndex k (index starting from 0), its starting time is 5y = [ } or S = [—---5-211—-—- ,where k = 0,1,-+ N — 1.

[6649] The period T is the period of RS0 (e.g., length of time when one or more RS0 is transmitted), the slot
configuration period for TDD for the aggressor base station or a timne window for transmission of the RS2 configured by
the aggressor base station or the OAM. The starting reference of starting time for each occasion deternuined by the above
S or §,, 1s the start of each period T.

[6050] Different methods mentioned in this embodiment can be combined together to determine the time resources
for RS2 occasion. For example, the above S or §;, 1s used to determine the slot index for the time resources, and then
within the determined slot, RS2 occasion occupies the same synibols as the RS0 mapped with the RS2 occasion.

{6051 For example, in FIG. 3, RS2 occasion 0 (R82#0) and RS2 occasion 1 (RS2#1) in slot#0 are mapped with
RS0 in slot#0. RS2 occasion 2 (R82#2) and RS2 occasion 3 (RS243) in slot#2 arc mapped with RS0 in slot#2. The period
of RSO is T and T is 4 slots. There are 4 RS2 occasions in total and there are two different time domain resources for RS2
occasions (one 1n the first slot and ancther one in the third slot), 1.e., P=4, P1=2, There arc 2 RS2 occasions for each time

Tx Ek-r A

o2

F1

resources, L.e., P2=2. By setting A as O and using S, = l J we can derive that the starting time for RS2 occasion 0

(R32#0) and RS2 occasion 1 (RS2#1) is 0 and the starting time for RS2 occasion 2 (RS2#2) and RS2 occasion 3 (RS243)
is 2. The starting symbol of RS2 ocecasions is aligned with the comresponding RSG.

[00382] In another embodirent, the tirne domain resources for the RS2 occasion are dertved by the time domain
offset to the start of the frame or slot or sub-frame. The time domain offset can be in the units of slots and/or in the units
of symbols. The RS2 occasions can be configured with the same or different time domain offsets.

[6053] HIL Embodiment#3: Freguency domain resource for RS2 occasion

[0054] In some embodiments, the frequency domain resources (i.e., Y frequency units) for the RS2 occasion are
determined based on the frequency domain resources of the RS0 mapped with the RS2 occasion. The frequency domain
resources for the RS2 occasion are derived by the frequency domain offset to the RS0 mapped with the RS2 occasion.
The frequency domain offset can be in the units of RB and/or in the units of RE. The reference of the frequency domain
offset can be the start RB/RE of the RS54, the last RB/RE of the RSO or the middle RB/RE of the RS0

[0055] In some embodiments, the RS2 occasion occupies the same frequency resources as the RS0 mapped with the
RS2 eccasion. For example, in FIG. 4, all the three RS2 occasions (RS2#0, RS2#1 and RS2#2) are mapped to RSO in the
first slot and they occupy the same frequency resources as RS0 in the first slot.

[0056] In some embodiments, the start of RS2 occasion in frequency doraain is the same as the start of the RS0 in
frequency domain. In some embodiments, the muddle of RS2 cccaston in frequency domain s the same as the muddle of
the RS0 in frequency domain. In some embodiments, the end of RS2 occasion in frequency domain is the same as the end
of the RSO in frequency domain.

16857} In another embodiment, the frequency domain resources of RS2 cccasion are configured by the system
mformation of the aggressor base station or configured by the OAM via a frequency domain offset and Y frequency units.
The frequency domain offset is an offsct to the start of the BWP, the first RB/RE of the BWP, the first RE/RE of the
corresponding sub-band mapped with this RS2 occasion, coramon RB 0, start of the carrier or Point A of the
corresponding carrier.
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[0058] Among the N RS2 occasions, there are P2 different frequency domain resources, where P2 is integer number
larger thas 0 and P2 is not larger thaa N,

[0859] If the bandwidth is B, aggressor base station and victim base station determine the start of the frequency

, . ~ Be(mod{k,P2}+A) . [Br(mod (k,F2)+4) p .
resources for RS2 occasions as § = E——(—-m}f;mi———j orS = 3——“-;7--"——1 ,where Jo = 0,1, -, N — 1. 5 is the start of

the frequency resources for RS2 occasions. A is the offset configured by the system information of the aggressor base
station, configured by the OAM or specified in the specification to adjust the starting time, where 0 < A< 1 and typical
value for A1s 0.5, The start of the frequency domain resources may be in the units of RE or RB.

[0060] The bandwidth B is the bandwidih of the bandwidth part, carrier or the sub-band mapped with these RS2
occasions. Alternatively, it can also be a frequency window for transmission of the RS2 configured by the aggressor base
station or the OAM. The starting reference of start of the frequency resources for each occasion determined by the above
S or Sy, is the start of the bandwidth part, carrier, sub-band or the frequency window. The frequency window may include
multiple contiauous RBs or Res within a BWP.

[0061] v, Embodimentid: Time domain resource & freguency domain ressurce for RS2 occasion
[6062] Different methods for determining the time domain resources for RS2 occasion as mentioned in

embodiment#2 and different methods for determining the frequency domain resources for RS2 occasion as mentioned in
embodiment#3 can be corabined together to determine the resources for RS2 occasion.

[0663] For example, in FIG. 3, RS2 occasion 0 (RS2#0) and RS2 occasion 1 (RS82#1) in slot#0 arc mapped with
RSO in slot#0. RS2 oceasion 2 (RS2#2) and RS2 occasion 3 (RS2#3) in slot#2 are mapped with RS0 in slot#2. The period
of R30 18 T and T 15 4 slots. There are 4 RS2 occcastons in total and there are two different tirae resources for RS2
occasions (one m the first slot and another one 1a the third slot), 1.e., P=4, Pi=2 There are 2 RS2 occasions for each tume
T*E—-’i»é-di

£z J we can derive that the time resources for RS2 occasion

resources, i.e., P2=2. By setting A as 0 and using 5, = I o

0 (RS2#0) and RS2 occasion 1 (R82#1) is slot#0 and the time resources for RS2 occasion 2 (RS2#2) and RS2 oceasion 3
(RS2#3) 1s slot#2. The starting symbol of RS2 occastons are aligned with the corresponding RS0.

10864 The sub-band has 4 RBs, ¢.g., RB40, RB#1, RB#2 and RB#3. The OAM configures the frequency domain
offset to the RSO as 1 for RS2#0 and R82#2, and configures the frequency domain offset to the RS0 as 3 for RS2#1 and
RS2#3.

[6065] Y. Embodiment#3: Index of RS2 occasion

10866} Each RS2 occasion is mapped with an occasion index. The aggressor base station or OAM configures index
for each RS2 occasion.

16867} Alternatively, the aggressor base station or OAM doesn’t configure index for the RS2 occasion. Instead, the
aggressor bage station and victim base station can determine the index for each RS2 occasion based on the one of the
following.

& Alt.1. Time domain resources and frequency domain resources;

& Alt.2. Index of RS0 mapped with the corresponding RS2 occasion, time domain resources and frequency
domain resources,

® Alt3. Transmission power, time domain resources and frequency domain resources;

& Alt4. Index of RSO mapped with the corresponding RS2 occasion, transmission power, tme domain
resources and frequency domain resowrces;

[0068) In some embodiments, if Alt.1 is used, the RS2 occasions are indexed ta the following order:
& 1. First, in increasing order of frequency resource indexes for frequency doraain resources of RS2 occasion;
® 2. Second, in increasing order of time resource indexes for time domain resources of RS2 oceasion.
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[0069] For example, in FIG. 3, there are four RS2 occasions, e.g., RS2#0, R82#1, RS2#2 and RS2#3. Following the
above rule, the 1ndex for RS2#0, RSZ241, RS2#2 and RS2#3 will be 0, 1, 2 and 3, respectively.

[6070] In another cmmbodiment, if Alt.] is used, the RS2 occasions are indexed in the following order:
L 1. First, in increasing order of time resource indexes for time domain resources of RS2 occasion.
® 2. Second, in increasing order of frequency resource indexes for frequency domain resources of RS2
occasion;

[6071] In some embodiments, if Alt.2 is used, the RS2 occasions are indexed in the following crder:
& 1. First, in increasing order of frequency resource indexes for frequency domain resources of RS2 occasion;
L 2. Second, in increasing order of timme resource indexes for time domain resources of R82 occasion.
8 3. Third, in increasing order of the index of RS0 mapped with the corresponding RS2 occasion,

6672} In another embodiment, if Alt.2 is used, the K52 occasions are indexed in the following order:
® 1. First, in increasing order of the index of RS0 mapped with the corresponding R52 occasion.
& 2. Second, in increasing order of frequency resource imdexes for frequency domain resources of RS2
occasion;
& 3. Third, in increasing order of fime resource indexes for ime domam resources of RS2 oceasion.

[8073] In some embodiments, if Alt.3 is used. the RS2 occasions are indexed in the following order:
® i. First, in increasing order of frequency resouwrce indexes for frequency domain resources of RS2 cccasion;
& 2. Second, in increasing order of time resource indexes for time domain resources of RS2 occasion.
2 3. Third, in increasing (or decreasing) order of the transmission power of RS2 occasion.

[0074] In another crabodiment, if A3 is used, the RS2 occasions are indexed in the following order:
® 1. First, in increasing (or decreasing) order of the transmission power of RS2 occasion.
® 2. Second, in increasing order of frequency resource indexes for frequency domain resources of RS2
occasion;
& 3. Third, in mncreasing order of time resource indexes for time domain resources of RS2 accasion.

[8075] 10 some embodiments, if Alt4 is used, the RS2 occasions are indexed in the following order:
® 1. First, in increasing order of frequency resource mdexes for frequency domain resources of RS2 occasion;
® 2. Second, in increasing order of time resource mdexes for time domain resources of RS2 occasion.
& 3. Third, m increasing (or decreasing) order of the transmission power of RS2 occasion.
& 4. Fourth, in increasing order of the index of R30 mapped with the corresponding RS2 occasion.

[8076] In another crabodiment, if Al 4 is used, the RS2 occasions are indexed in the foliowing order:
e 1. First, in increasing order of frequency resource indexes for frequency domain resources of RS2 occasion;
8 2. Second, in increasing order of time resource mdexes for time domain resovrces of RS2 occasion.
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® 3. Third, in increasing order of the index of RS0 mapped with the corresponding RS2 occasion.
& 4. Fourth, in increasing (or decreasing) order of the transmission power of RS2 occaston.
(6077} In another embodiment, if Alt.4 is used, the RS2 occasions are indexed in the following order:
® 1. First, in increasing (or decreasing) order of the transmission power of RS2 occasion.
® 2. Second, in increasing order of the mndex of RSO mapped with the corresponding RS2 occasion,
® 3. Third, in increasing order of frequency resource indexes fur frequency domain resources of RS2 occasion;
& 4. Fourth, in increasing order of time resource indexes for time domain resources of R52 occasion.
607 8] In another embodiment, if Alt.4 is used, the RS2 occasions are indexed in the following order:
& 1. First, in increasing order of the index of RSO mapped with the corresponding RS2 occasion.
® 2. Second, in increasing {or decreasing) order of the transmission power of RS2 occasion.
® 3. Third, in increasing order of frequency resource indexes fr frequency domain resources of RS2 occasion;
& 4. Fourth, in increasing order of time resource indexes for time domain resources of RS2 occasion.
[6079] /1. Embodiment#6: RS2 occasions mapped with the same RS0
[G080] Each RSO is mapped with P RS2 occasion, where P is infeger namber larger than 0. The mumber P can be

configured by the system information of the aggressor base station or configured by the OAM. The aggressor base station
and victim base station determine the P R32 oceasions for each R30 by the index of RS2 occasions. The first P RS2
occasions are raapped to the first RS0, the sccond P RS2 occasions are mapped to the second RS0, and so on.

60811 In some embodiments, the P RS2 occasions are indexed in the following order:
2 1. First, in increasing order of frequency resource mndexes for frequency domain rescurces of RS2 occaston;
® 2. Second, in increasing order of time resource indexes for time domain resources of RS2 occasion.

[6682] For example, in FIG. 3, each RS0 is mapped with two RS2 occasions. Following above rule, R8240 and

RS2#1 with index 0 and 1, respectively. will be mapped with the first RSO in slot#0. RS2#2 and RS2#3 with index 2 and
3, respectively, will be mapped with the second RS0 in slot#2. The RS0 is also configured with an index or mapped with
an index.

[6083] In another embodiraent, the P RS2 occasions are indexed in the following order:
& 1. First, in increasing order of time resource indexes for time domain resources of RS2 occasion.
& 2. Second, 1n increasing order of frequency resource indexes for freguency domain resources of RS2
occasion;
[0084] In another crabodiment, the P RS2 occasions are indexed in the following order:
® 1. First, in increasing order of frequency resource indexes for frequency domain resources of RS2 occasion;
& 2. Second, in increasing order of time resource indexes for time domain resources of RS2 occasion.
& 3. Third, in increasing (or decreasing) order of the transmission power of RS2 occasion.
[0085] 1n anotber crubodimeny, the P RS2 occasions are indexed in the following order:
® 1. First, in increasing (or decreasing) order of the transmission power of RS2 occasion.
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& 2. Second, in increasing order of frequency resource indeses for frequency domain resources of RS2
occasion;
& 3. Third, in increasing order of time resource indexes for time domain resources of RS2 occasion.
[0086] In some embodiments, the indexes of RSO are mapped to the R32 occasions 1n the following order.
& 1. First, in increasing order of frequency resource indexes for frequency domain resources of RS2 occasion;
L 2. Second, 1n increasing order of time resource indexes for time domain resources of R82 ocecasion.
{0087} Ta some embodiment, the indexes of RS0 are mapped to the RS2 occasions in the following order.
® i. First, in increasing order of time resource indexes for time domain resources of RS2 occasion.
* 2. Second, in increasing order of frequency resource indexes for frequency domain resources of RS2
occasion;
{6088 In some embodiment, the indexes of RS0 are mapped to the RS2 occasions in the following order.
& 1. First, in increasing order of frequency resource indexes for frequency doraain resources of RS2 occasion;
® 2. Second, in increasing order of time resource indexes for time domain resources of RS2 occasion,
® 3. Third, in increasing {or decreasing) order of the transmission power of R32 occasion.
[6089] In some embodiment, the indexes of RSO are raapped to the R82 occasions in the following order.
& 1. First, in increasing (or decreasing) order of the transmission power of RS2 occasion.
L 2. Second, in increasing order of frequency resource mdexes for frequency domain resources of RS2
occasion;
® 3. Third, in increasing order of time resource indexes for time doraain resources of RS2 occasion.
[6690] In some embodiment, each RS0 is mapped with P RS2 occasions {or P RS2 occasions are mapped with one
RS0), where P is integer number larger than 0. Then the 1% RS0 is mapped to the first P RS2 occasions (RS20, RS2y, ...,
RSZp.), then 2° RSO is mapped to the second P RS2 occasions (RS2p, RS82ps. ... RS2p.), and cte. In other words, the

ki RSO is mapped to the k™ P RS2 occasions (R8240, RS2 qeppri. ... RSZip). The subscript of RS2 is the index of RS2
occasion, e.g., RS2p refers to the RS2 occasion with index P.

{6691 In some embodiment, sach RS0 is mapped with P RS2 occasions (or P RS2 occasions are mapped with one
RS0}, where P is integer number larger than 0. Then the 1% RS0 is mapped to the P RS2 occasions with index 0, Q, ...
{(P-13-Q, te, R820. RS20, ... , RS2p.110. The 2"RS0 is mapped the P R82 occasions with imdex 1, Q+1, ..., (P-1)-Q+1,
ie., R582:, RS204. ... , RS2y gu. and etc. In other words, the K"RY0is mapped to the P RS2 occasions with index k-1,
Qtk-1, L (P-1) Okl 16, RB2e. RS20, .., RB2p.0y. 0. The subscript of RS2 is the index of RS2 occasion, e.g.,
RE&2¢ refers to the RS2 occasion with index P

[6092] Vi Embodiment#7; Window for RS2 occasions
[0093] Aggressor base station or the OAM configures one or multiple windows for RS2 occasions, for the RS2

occastons within one window, at Ieast one of the following should be met.
@ 1. All the R82 occasions within the window are in the same slot;

® 2. All the R52 occasions within the window occupy the same time domain resources within a slot, e.g., they
oceupy the same symbols but can be in different slots;

® 3. All the RS2 cccastons within the window occupy the same frequency domain resources;

10
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® 4. All the RS2 occasions within the window arc mapped with the same RSO,

[6094] The victim base station measures the RS2 occasions within each occasion and can filter the measurement
results of the RS2 occasions within the same window. The measurement can be RSRP (Reference Signal Received
Power), RSST (Received Signal Strength Indicator) and/or RSROQ (Reference Signal Received Quality).

[8095] in some embodiments, the victim base station filter the measurement results of the RS2 occasions that
occupy the same freguency domain resources.

[6096] In another embodiment, the victim base station filter the measurement results of the RS2 occasions that are
in the same slot.

[8097] In another embodiment, the victim base station filter the measwrement results of the R52 occasions that
occupy the same time domain resources within a slot.

[6098&] In another embodiment, the victim base station filter the measurement results of the RS2 occasions that are
mapped with the same RS0,

[6699] Vi, Embodiment#8: Measuwrement report from the victim base station

16106} The aggressor base station transmits RS2 with N cecasions to the victim base station. The victim base station
measures the RS2 and transmits measurement report to the aggressor base station. The measurement report includes one
of the following.

L Alt.] The RS2 occasion index(es), in which the measured mterference strength is smualler than the
terference strength measured in the RSO mapped with the RS2 occasion.

& Alt.2 The RS2 occasion index{es). in which the measured interference strength is smaller than the threshold.
The threshold is configured by aggressor base station or victim base station, configured by the OAM or determined
by the victim base station.

8 Alt3 The M RS2 occasion index(es), in which the measured interference strength is smaller than the other
N-M RS2 occastons. M is integer number larger than 0 and M is not larger than N

& Alt.4 The Q R82 occasion index{es) among the RS2 wccasions that are mapped with the same RS0, in which
the measured interference strength is smaller than the other P-Q RS2 occasions. Q is integer number larger than 0
and (Q 1s not larger than P. One RS0 is mapped with P RS2 occasions.

[8101] In addition to the above RS2 occasion index(es), the victim base station can report the corresponding
interference strength for these RS2 occasion index(es) in the measurement report. The interference strength can be KSRP,
RSSEor RERQ.

16102} The victim base station transmits the measurement report to the aggressor base station via signalling or
physical channel/signals.

[6103] X, Embodiment#9: An example
[0104] The victim base station configures 8 RS2 occasions. Each RS occasion is mapped/configured with different

configurations. Once victim base station measurcs R52 on these RS2 occastons and transmits measurement report to the
aggressor bage station, ¢.g., indicating the best 2 RS2 occasions. Then the aggressor base station can adjust its
transmission beam, time domain resources, frequency domain resources or transmission power based on the measurement
report.

RS2 pecasion index Configorations

i 1} Mapped with RSG#0;

11



WO 2023/205981 PCT/CN2022/088865

2} Time domain resources: the first 4 symbols of slot#0;
3} Freguency domain resources: the first 4 RBs;
4) Transmission power: 30 dBm

2 1} Mapped with RS0#0;

2} Time domain resources: the first 4 symbols of slot#0;
3) Frequency domain resources: the last 4 RBs;

4) Transmission power: 30 dBm

W

1) Mapped with RSO#0;

2} Time domain resources: the first 4 symbols of slot#0;
3) Frequency domain rescurces: the first 4 RBs;

4) Transmission power: 27 dBm

4 1} Mapped with RSO#0;

2) Tune domain resources: the first 4 symbols of slot#0;
3) Frequency domain resources: the last 4 RBs;

4) Transmission power: 27 dBm

5 1) Mapped with RS0#1;

2) Time domain resources: the first 4 symbols of slot#(;
3) Frequency domain resources: the first 4 RBs;

43 Transmission power: 30 dBm

6 1} Mapped with RS0#1 .

2y Time domain resources: the first 4 symbols of slot#0;
3) Frequency domain resources: the last 4 RBs;

4) Transmission power: 30 dBm

7 1) Mapped with RS0#1;

2y Time doraain resources: the first 4 symbols of slot#0;
3} Frequency domain resources: the first 4 RBg;

4} Transmission power: 27 dBm

8 Iy Mapped with RSG#1;

2} Time domain resources: the first 4 symbols of sloté(;
3) Frequency domain resources: the last 4 RBs;

4) Transmission power: 27 dBm

[6185] The implementations as discussed above will apply to a wireless communication. FIG. 6 shows an example
of a wireless coraraunication system {e.g., a 5G or NR cellular network) that includes a base station 620 and one or more
user equipment (UE) 611, 612 and 613. In soune emabodiments, the UEs access the BS (e.g., the network) using a
communication link 1o the network (sometimes called uplink direction, as depicted by dashed arrows 631, 632, 633),
which then cnables subsequent communication (e.g., shown in the direction fror the setwork to the UEs, sometimes
called downhink direction, shown by arrows 641, 642, 643) from the BS to the UEs. In some embodiments, the BS send
formation to the UEs (sometimes called downlink direction, as depicted by arrows 641, 642, 643), which then enables
subsequent communication (¢.g., shown in the direction from the UEs to the BS, sometimes called uplink direction,
shown by dashed arrows 631, 632, 633) from the UEs to the BS. The UE may be, for example. a smartphoue, a tablet, a
mobile computer, a machine to machine (M2M) device, an Internet of Things (o) device, and so on.

[8106] FIG. 7 shows an exemplary block diagram of a hardware platform 700 that may be a part of a network
device {e.g., base station} or a conumumication device (¢.g., a user equipment {UE)). The hardware platform 700 includes
at least one processor 710 and a memory 7035 having instructions stored thereupon. The instructions upon execution by
the processor 710 configure the hardware platform 700 to perform the operations described m FIGS. 1 to 6 and 810 9 and
in the various embodiments described in this patent document. The transmitter 515 transmits or sends information or data
to anocther device. For example, a network device transmitter can send a message to a user equipment. The recetver 520

12
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recetves mformation or data transmitted or sent by another device. For example, a user equipment can receive a message
from a network device.

{6167} FIG. 8 shows an exemplary flowchart for transmitting a reference signal and receiving a measurernent report.
Operation 802 includes transmittng, by a first network device, a first reference signal 1o a second network device, where
the first reference signal is transmitied on N occasions, where cach of the N occasions is based on a first set of time
doraain resources and a first set of frequency domain resources of the first reference signal, where cach of the N

occasions inclodes X time wnits in time domain and Y frequency anits in frequency domarn, and where N, X, and Y are
integers greater than or equal to 1. Operation 804 includes receiving, by the first network device from the second network
device, a measurement report in response to the transmitting the first reference signal,

[0108] In some embodiments, the first reference signal inclndes an identifier of the first network device or of a cell
of the first network device. In some embodiments, each of the N occasions i1s mapped to or is associated with a sccond
reference signal that is transmitted by the first network device. In some embodiments, the second reference signal
wchudes a channel state mformation reference signal {CSI-RS) or a synchronization signal block (SSB). In some
embodiments, cach of the N occastons is mapped to or is associated with: a transmission power for the transmutting the
first reference signal, and/or a sub-band within which an occasion is located. In some embodiments, the first set of tume
doraain resources associated with an occasion of the N occasions are based on a second sct of time dorsain resources of a
second reference signal that is transmitted by the first network device, and the second reference signal is mapped to the
occasion for the first reference signal.

[6109] In some embodiments, time domain resources for an occasion for the first reference sigaal is based on an
offset from a second reference signal to which the occasion for the first reference signal 1s mapped. In some embodiments,
the first set of time domain resources for the N occasions are based on a second set of time domain resources of a

plurality of second reference signals that are transmitted by the first network device, a plurality of occasions for the first
reference signal are mapped with a same second reference signal, and the plurality of occasions for the first reference
signal are 1 a same time slot. Ja some embodiments, the phurality of second reference signals or the second reference
signal includes a chaanel state tnformation reference signal {CSI-RS) or a synchronization signal block (SSB). In some
embodiments, the first set of frequency domain resources associated with an occasion of the N occasions are based ona
second set of frequency domain resources of a second reference signal that is transmitted by the first setwork device, and
the second reference signal is mapped to the accasion for the fiest refercnce signal.

[6119] In some embodiments, the first set of frequency domain resources associated with an occasion of the N
occasions are based on a frequency domain offset to a second reference signal that is transmitted by the first network
device, and the second reference signal is mapped to the occasion for the first reference signal. In some embodiments, the
first network device determines an index for each occasion of the N occasions based on: the first set of time domain
resources and the first set of frequency domain resources; or an index of a second reference signal transmitted by the first
network device, the first set of time domain resources and the first set of frequency domain resources; oF a transmission
power for the transmitting the first reference signal, the first set of tirae domain resources and the first set of frequency
domatn resources; or the ndex of the second reference signal, the transmission power, the first set of time domain
resources and the first set of frequency domain resources.

[0111] I some embodiments, one or more indexes of the N occasions are mapped in a first increasing order of one
or more frequency resource indexes for the first set of frequency domain resources of the first reference signal and then in
a second increasing order of one or more time resource indexes for the first set of time domain resources of the first
reference signal. In some erabodiments, indexes of a phurality of second reference signals transmitted by the first network
device are mapped to the N occasions associated with the first reference signal 1n the following order: first, in a first order
of a transmission power of the first reference signal on the N occasions, second, in increasing order of one or more
frequency resource indexes for the first set of frequency domain resources of the first reference signal on the N occasions,
and third, in an increasing order of one or more time resource indexes for the first set of time domain resources of the first
reference signal on the N occasion. In some embodiments, the measurement report includes an index corresponding to an
occasion associated with a transmission of the first reference signal, a measured interference strength of the first reference
signal in the occasion is smaller than an interference strength measured of a sccond reference signal mapped to the
occasion, and the second reference signal is tramsmitted by the first network device,

[6112] In some embodiments, the measurement report includes an index corresponding to an occasion associated
with a transmission of the first reference signal, a measured interference strength of the first reference signal i the
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occaston 1§ smaller than a threshold, the threshold is configured by or determined by the first network device, the second
network device, or an operation, administration and management (OAM) device,

[6113] FIG. 9 shows an exemplary flowchart for recetving a reference signal and transmitting a measurernent report.
Operation 902 includes receiving, by a second network device, a first reference signal from a first network device, where
the first reference signal is transmitied on N occasions, where each of the N occasions is based on a first set of time
doraain resources and a first set of frequency domain resources of the first reference signal, where cach of the N

occasions inclades X time units in time domain and Y frequency units in frequency domain, and where N, X, and Y are
integers greater than or equal to 1. Operation 904 includes transmitting, by the second network device to the first network
device, a measurement report in response to the receiving the first reference signal.

{0114 In some embodiments, the first reference signal includes an identifier of the first network device or of a cell
of the first network device. In some embodiments, each of the N occasions is mapped to or is associated with a sccond
reference signal. In some embodiments, the second reference signat includes a channel state iafonmation reference signal
{CSI-RS) or a synchronization signal block (SSB). In some emboduments, each of the N occastons is mapped to or is
associated with: a transmission power for transmussion of the first reference signal, and/or a sub-band within which an
occasion 18 located. In some embodiments, the first set of time domain resources associated with an occasion of the N
occasions are based on a second set of time domain resources of a second reference signal, and the second reference
signal is mapped (o the occasion for the first reference signal.

[6115] In some embodiments, time domain resources for an occasion for the first reference signal is based on an
offset from a second reference signal to which the occasion for the first reference signal is mapped. In sore erabodiments,
the first set of time domata resources for the N occasions are based on a second set of time domain resources of a

plurality of second reference signals, a plurality of occasions for the first reference signal are mapped with a same second
reference signal, and the plurality of occasions for the first reference signal are in a same time slot. In some erabodiments,
the plurality of second reference signals or the second reference signal includes a channel state information reference
signal (CSI-RS) or a synchronization signal block (SSB). In some embodiments, the first set of frequency domain
resources associated with an occasion of the N occasions are based on a second set of frequency domain resources of a
sccond reference signal, and wherein the second reference signal is mapped to the occasion for the first reference signal.

[6116] In some embodiments, the first set of frequency domain resources associated with an occasion of the N
occastons are based on a frequency domain offset to a second reference signal, and the second reference signal is mapped
to the occasion for the first reference signal. In some emboediments, the an index for each occasion of the N occasions is
based on: the first set of tiree domain resources and the first set of frequency domain rescurces; or an index of a second
eference signal, the first set of time domain resources and the first set of frequency domain resources; or a transmission
power for the transnutting the first reference signal, the first set of time domain resources and the first set of frequency
domain resources; or the index of the second reference signal, the transnussion power, the first set of tune domain
resources and the first set of frequency domain resources. In some embodiments, one or more indexes of the N occasions
are mapped in a fiest increasing order of one or more frequency resource indexes for the first set of frequency domain
resources of the first reference signal and then i a second increasing order of one or more time resource mdexes for the
first set of time domain resources of the first reference signal.

(8117} I some embodiments, indexes of a phurality of second reference signals are mapped to the N occasions
associated with the first reference signal in the following order: first, in a first order of a transmission power of the first
reference signal on the N occasions, second, in increasing order of one or more frequency resource indexes for the first
set of frequency domain resources of the first reference signal on the N occasions, and third, in an increasing order of one
or more fime resource indexes for the first set of time domain resources of the first reference signal on the N occasion. In
some embodiments, the measurement report includes an index corresponding to an occasion associated with the first
reference signal, a measured interference strength of the first reference signal in the occasion is smaller than an
interference strength measured of a second reference signal mapped to the cccasion, and the second reference signal s
received by the second network device. In some embodiments, the measurement report includes an index corresponding
to an occasion associated with the first reference signal. a measuored interference strength of the first reference signal in
the occasion is smaller than a threshold. In some embodiments, the first network device includes an aggressor base station
that causes an inferference experienced by the second network device that includes a victim base station.

[6118] In this document the term “exemplary” is used to mean “an example of” and, unless otherwise stated, does
not imply an ideal or a preferred embodiment.
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[0119] Some of the embodiments described herein are described in the general context of methods or processes,
which may be aplemented i some erabodiments by a computer prograra product, embodied in a computer-readable
medinm, including computer-exccutable instructions, such as program code, executed by computers in networked
environments. A computer-readable medium may include removable and non-removable storage devices including, but
not limited to, Read Only Memory (ROM), Random Access Memory (RAM), compact discs (CDs), digital versatile discs
(DVD), ete. Therefore, the compuier-readable media can inchude a non-iransitory storage media. Generally, program
modules may mmclude routines, prograrms, objects, components, data structures, ctc. that perform particudar tasks or
implement particular abstract data types. Computer- or processor-executable instructions, associated data structures, and
program modules represent examples of program code for executing steps of the methods disclosed herein. The particular
sequence of such executable instructions or associated data structures represents examples of corresponding acts for
implementing the functions described in such steps or processes.

[0129] Some of the disclosed embodiments can be implemented as devices or modules using hardware circuits,
software, or cornbinations thereof. For example, a hardware circuit implementation can include discrete analog and/or
digital cormponents that are, for example, integrated as part of a printed circuit board. Alternatively, or additionally, the
disclosed components or modules can be implemented as an Application Specific Integrated Circuit (ASIC) and/or as a
Field Programmable Gate Array (FPGA) device. Some implementations may additionally or alternatively include a
digital signal processor {DSP) that is a specialized microprocessor with an architecture optimized for the operational
needs of digital signal processing associated with the disclosed functionalities of this application. Sirailarly, the various
components or sub-components within cach module may be implemented in software, hardware or firmware. The
conneciivity between the modules and/or components within the modules may be provided using any one of the
connectivity methods and media that is known i the art, including, but not limited to, communications over the Intemet,
wired, or wireless networks using the appropriate protocols.

0121} While this document contains many specitics, these should not be construed as limitations on the scope of an
wvention that is claimed or of what may be claimed, but rather as descriptions of features specific o particular
embodirents. Certain features that are described in this document in the context of separate embodiments can also be
implemented in combination in a single embodiment. Conversely, various features that are described in the context of a
single embodiment can also be implemented in multiple embodiments separately or in any sustable sub-combination.
Moreover, although features may be described above as acting in certain combinations and even mitially claimed as such,
one or more featares from a claimed combination can in some cases be excised from the combination, and the claimed
combination may be directed to a sub-combination or a variation of a sub-combination. Similarly, while operations are
depicted in the drawings in a particular order, this should not be understood as requiring that such operations be
performed in the particular order shown or in sequential order, or that all illustrated operations be performed, to achieve
destrable results.

[6122] Only a few unplementations and examples are described and other tuplementations, enhancements and
variations can be made based on what is described and illustrated in this disclosure.
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CLAIMS

‘What is claimed is:

L

tad

4.

~3

10.

i1

A wireless communication method, comprising:
transmitting, by a first network device. a first reference signal (o a second network device,
wherein the first reference signal 1s transmitted on N occasions,
wherein each of the N occasions is based on a first set of time domain resources and a first set
of frequency domain resources of the first reference signal,
wherein cach of the N cccasions includes X time units in time domain and Y frequency units in
frequency domain, and
wherein N, X, and Y are integers greater than or equal to 1; and
receiving, by the first network device from the second setwork device, a measurement report 1o response
to the transmitting the first reference signal.

The method of claim 1, wherein the first reference signal includes an identifier of the first network device or
of a cell of the first network device.

The method of claim 1, wherein each of the N occasions is mapped to or is associated with a second
reference signal that 1s transmitted by the first network device.

The method of claim 3, wherein the second reference signal inchides a channel state information reference
signal (CSI-RS) or a synchronization signal block (88B).

The method of claim 1, wherein cach of the N occasions is mapped to or is associated with:
a transmission power {or the transmitting the first reference signal, and/or
a sub-band within which an cccasion is located.

The method of claim 1,

wherein the first set of time domain resources associated with an occasion of the N occasions are based
on a second set of time domain rescurces of a second reference signal that is transmitted by the first network
device, and

wherein the second reference signal is mapped to the occasion for the first reference signal.

The method of claim 1,
wherein time domain resources for an occasion for the first reference signal is based on an offset from a
second reference signal to which the occasion for the first reference signal is mapped.

The method of claim 1,

wherein the first set of tine domain rescurces for the N occasions are based on a second set of time
domain resources of a plurality of second reference signals that are transmitted by the first network device,

wherein a plurality of occasions for the first reference signal are mapped with a same second reference
signal, and

wherein the plurality of occasions for the first reference signal are in a same time slot.

The method of any one of claims 6 to 8, wherein the plurality of second reference signals or the second
reference signal includes a channel state information reference signal (CSI-RS) or a synchronization signal
block (58B).

The method of claim 1,

wherein the first set of frequency domain resources associated with an occasion of the N oceasions are
based on a sccond set of frequency domain resources of a second reference signal that is transmitied by the
first network device, and

wherein the second reference signal is mapped to the occasion for the first reference signal.

The method of claim 1,

wherein the first set of frequency domain resources associated with an occasion of the N occasions are
based on a frequency domain offset to a sccond reference signal that is transmitted by the first network
device, and

wherein the second reference signal is mapped to the occasion for the first reference signal.
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12. The method of claint 1, wherein the first network device determnines an index for cach occasion of the N

occasions based on:

the first sct of time domain resources and the first set of frequency domain resources; or

an index of a second reference signal transmitied by the first network device, the first set of time dorain
resources and the first set of frequency domain resources; of

a transmission power for the transmitting the first reference signal, the first set of time domain resources
and the first set of frequency domain resources; or

the index of the second reference signal, the transmission power, the first set of time domain resources
and the first set of frequency dormain resources.

Pt
73]

The method of claim 1, wherein one or more indexes of the N occasions are mapped in a first increasing
order of one or more frequency resource indexes for the first set of frequency domain resources of the first
reference sigaal and then in a second jucreasing order of one or more time resouice indexes for the first set
of time domain resources of the first reference signal.

14 The method of claim 1, wherem indexes of a plurality of second reference signals transmitted by the first
network device are mapped to the N occasions associated with the first reference signal n the following
order:

first, 1o a first order of a transmission power of the first reference signal on the N oceasions,

second, m increasing order of one or more frequency resource indexes for the first set of frequency
domain resources of the first reference signal on the N occasions, and

third, 1o an increasing order of one or raore time resource indexes for the first set of tire domain
resources of the first reference signal on the N occasion.

15, The method of claim |,
wherein the measurement report includes an index corresponding 1o an occasion associated with a
transmission of the first reference signal,
wherein a measured interference strength of the first reference signal in the occasion is smaller than an
interference strength measuored of a second reference signal mapped to the occasion, and
wherein the second reference signal is transmitted by the first network device.

16. The method of claim 1,
wherein the measurement report inchuides an index corresponding to an occasion associated with a
transmigsion of the first reference signal,
wherein a measured interference strength of the first reference signal in the occasion is smaller than a
threshold,
wherein the threshold is configured by or determined by the fiest network device, the second network
device, or an operation, administration and management {OAM) device.

17. A wireless communication method, comprising:
receiving, by a sccond network device, a first reference signal from a first network device,
wherein the first reference signal is transmitted on N occasions,
wherein each of the N occasions is based on a first set of time domain resources and a first set
of frequency domain resources of the first reference signal,
wherein each of the N occasions includes X time units in time domain and Y frequency uniis in
frequency domain, and
wherein N, X, and Y are integers greater than or equal to 1; and
transritting, by the second network device to the first network device, a measurement report in response
to the receiving the first reference signal.

18. The method of claim 17, wherein the first reference signal includes an identifier of the first network device
or of a cell of the first network device,

18 The method of claim 17, wherein each of the N occasions is mapped to or is associated with a second
reference signal,

20. The method of ¢latm 19, wherein the second reference signal includes a chanael state information reference
signal (CSI-RS) or a synchronization signal block (SSB).

17



2
)

28.

WO 2023/205981 PCT/CN2022/088865

The method of claim 17, wherein cach of the N occasions is mapped to or is associated with:
a transmission power for transmission of the first reference signal, and/or
a sub-band within which an occasion is located.

The method of clamn 17,

wherein the first set of time domain resources associated with an occasion of the N occasions are base
on a sccond set of time domain resources of a second reference signal, and

wherein the second reference signal is mapped to the occasion for the first reference signal.

The method of claim 17,
wherein time domain resources for an occasion for the first reference signal is based on an offsct from a
second reference signal to which the occasion for the first reference signal is mapped.

The method of claim 17,

wherein the first set of time domain resources for the N occasions are based on a second set of time
domain resources of a phirality of second reference signals,

wherein a plurality of occasions for the first reference signal are mapped with a same second reference
signal, and

wherein the plurality of occasions for the first reference signal are i a same time slot.

The method of any one of claims 22 to 24, wherein the plurality of second reference signals or the second
reference signal includes a channel state information reference signal (CSI-R8) or a svncheonization signal
block (SSB).

The method of claim 17,

wheremn the first set of frequency domain resources associated with an occasion of the N occasions are
based on a second set of frequency domain resources of a second reference signal, and

wherein the sccond reference signal is mapped to the occasion for the first reference signal.

The method of claim 17,

wherein the first set of frequency domain resources associated with an occasion of the N occasions are
based on a frequency domain offset to a second reference signal, and

wherein the second reference signal is mapped to the occasion for the first reference signal.

The method of claim 17, wherein the an index for each occasion of the N occasions 18 based on:

the first set of time domain resources and the first set of frequency domain resources; or

an index of a sccond reference signal, the first st of time domain resources and the first sct of frequency
domain resources; or

a transmission power for the transmitting the first reference sigoal, the first set of time domatn resources
and the first set of frequency domain resousces; or

the index of the second reference signal, the transnussion power, the first set of time domain resowrces
and the first set of frequency domain resources.

The method of claim 17, wherein one or raore indexes of the N occasions are mapped in a first increasing
order of one or more frequency rescurce indexes for the first set of frequency domain resources of the first
reference signal and then in a second ncreasing order of one or more time resource indexes for the first set
of time domain resources of the first reference signal.

The method of ¢laim 17, wherein indexes of a plurality of second reference signals are mapped to the N
occasions associated with the first reference signal in the following order:

first, in a first order of a transmission power of the first reference signal on the N occasions,

second, in increasing order of one or more frequency resource indexes for the first set of frequency
domain resources of the first reference signal on the N occasions, and

third, n an increasing order of one or more time resource indexes for the first set of time domain
resources of the first reference signal on the N occasion.

The method of claim 17,
wherein the measurement report includes an index corresponding to an occasion associated with the first
reference signal,
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wherein a measured interference strength of the first reference signal in the occasion is smaller than an
interference strength measured of a second reference signal mapped to the occasion, and
wherein the second reference signal is received by the second network device.

The method of claim 17,

wherein the measurement report includes an index corresponding to an occasion associated with the first
reference signal,

wherein a measured interference strength of the first reference signal in the occasion is smaller than a
threshold.

The method of any onc of claims 1 to 32, wherein the first network device includes an aggressor base station
that causes an interference experienced by the second network device that includes a victim base station.

An apparatos for wireless compaunication comprising a processor, configured to implement a method recited
1 one or more of claims 1 t0 33.

A non-transitory computer readable program storage medium having code stored thereon, the code, when

exccuted by a processor, causing the processor 1o implement a method recited i one or more of claims 1 to
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