[0001] METHOD AND APPARATUS FOR PROCESSING DATA
BLOCKS DURING SOFT HANDOVER [0002] FIELD OF THE
INVENTION [0003] The present invention relates to the field of wireless
communications. More specifically, the present invention relates to
processing data blocks in a multi-cell wireless communication system,
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better than the radio network controlier (RNC}, even if the RNC retains coarse
overall control. A similar approach has already been adopted in the dowulink for
Release 5 (R5) high speed downlink packet access (HSDPA) in both UMTS FDD
and TDD modes.

[0007] It is also envisioned there could be several independent uplink

transmissions processed between a wireless transmit/receive unit (WTRU) and a
universa! terrestrial radio access network (UTRAN) within a common time
interval. Omne example of this would be medium access control (MAC) layer
hybrid automatic repeat request (HARQ) or simply MAC layer automatic repeat
request (ARQ) operation where each individual transmission may require a
different number of retransmissions to be successfully received by UTRAN, To
limit the impact on system architecture, it is expected that protocol layers above
the MAC should not be affected by introduction of the enhanced uplink dedicated
¢hannel (EU-DCH). One requirement that is introduced by this is the in-
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channel (EU-DCH). One requirement that is introduced by this is the in- -1
sequence data delivery to the radio link control (RLC) protocol layer.
Therefore, similar to HSDPA operation in the downlink, a UTRAN
re-ordering function is needed to organize the received data blocks
according to the sequence generated by the WTRU RLC entity. [0008] A
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is related to a method and apparatus for processing data blocks during
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handover’(EU-SHO) Node-Bs and Each Node-B decdodes a
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an indication of a decoding result, i.e., a cyclic redundancy check (CRC).
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hedhask it ie., a eyclic redundancy check (CRC). If the RNC receives at

least one copjr of a successfully decoded data block, the RNC uses a re-ordering

function entity to process successfully decoded data biocks to provide in-seguence
delivery to higher protocol layers. If the RNC receives more than one copy of a
successfully decoded data block, the RNC discards the extra successfully decoded
data block copies. The RNC is either a serving-RNC (S-RNC) or a controlling-
RNC (C-RNC). Each Node-B includes a medium access control (MAC) entity that
handles enhanced uplink dedicated channel (EU-DCH) functionalities.

[0011] BRIEF DESCRIPTION OF THE DRAWING(S)
[0012} A more detajled understanding of the invention may be had from the
following description of a preferred embodiment, given by way of example, and to

be understood in canjunction with the accompanying drawings wherein:
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following description of a preferred embodiment, given by way of example,
and to be understood in conjunction with the accompanying drawings
wherein: -2 [0013] Figure 1 is a block diagram of a wireless
communication system for processing data blocks in a serving-RNC in
accordance with a preferred embodiment of the present invention; [0014]

igure 2 is.a flowchart ocess including method steps for
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of the present invention; and [0016] Figure 4 is a flowchart of a process
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mobile subscriber unit, a pager, or any other type of device capable of
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tenmnoigpyetadseckiatiotlic peitdestBigerad. limited to a Node-B, a site
controller, an access point or any other type of interfacing device in a

wireless environment. [0020] The present invention may be further
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DMA in.general, but is envisaged to be applicable to other wireless
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or any other type of device capable of operating in a wireless environment. When
referred to heresfter, the terminology "base station” includes but iz not Hmited to
& Node-B, a site controller, an access point or any other type of interfacing device
in a wireless environment. ,

{0020] The present invention may be further applicable to TDD, FDD, and

time division synchronous code division multiple access (TD-SCDMA), as applied

to UMTS, CDMA 2000 and CDMA in general, but is envisaged to be applicable to

other wireless systems as well. With respect to CDMAZ2000, the present

invention may be implemented in EV-DO (i.e., data only) and EV-DV (i.e., data

and voice),

[oe21] The features of the present invention mziy be incorporated into an
- IC or be configured in a circuil comprising a multitude of interconnecting

components.

[0022] During soft haﬁdﬁver, higher layers maintain an active gubset of EU

cells for which EU-DCHs are maintained in a soft handover macro diversity
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IC or be configured in a circuit comprising a multitude of interconnecting
components. [0022] During soft handover, higher layers maintain an
active subset of EU cells for which EU-DCHs are maintained in a soft
handover macro diversity -3 state. Those cells in the active subset may
be controlled by different EU-SHO Node-Bs. [0023) Figure 1 shows a
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125 within the S-RNC 105 and includes an associate (no
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and.ihe decededdatablackisdonyarded io the S- RNC 105. It should be
noted that each EU-SHO Node-B 110 will attempt to decode received EU
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5ef’osg uII% dﬁ % dedx?cggeg I’c kt Igarcehc?ﬁ%?g}? Nh od§-B 110 will attempt to
decode received EU transmissions, When there is a CRC error, the EU-SHO
Node-B 110 cannot forward the received data block to the S-RNC 105, unless the
identity of the WIRU and logical channel/MAC-d flow is known by other means,
All successfully decoded blocks with good CRC check results are forwarded to the
S-RNC 105. ‘
[0025] Still referring to Figure 2, a determination is made as to whether or
not at least one copy of a successfully decoded data block is received by the S-
RNC 105 from an EU-SHO Node-B 110 (step 215). Ifitis determined in step 2165
that the S-RNC 105 has not received any copy of a successfully decoded data
block, the forwarded data block is regarded as not having been correctly received
(step 220). If, in step 215, it is determined that atleast one copy of a successfully
decoded data block has been received by the S-RNC 105 from an EU-SHO Node-B

110, a determination is then made as to whether or not multiple copies of the



RNC 105 from an EU-SHO Node-B 110 (step 215). If it is determined in
step 215 that the S-RNC 105 has not received any copy of a successfully
decoded data block, the forwarded data block is regarded as not having
been correctly received (step 220). If, in step 215, it is determined that at
least one copy of a successfully decoded data block has been received
by the S-RNC 105 from an EU-SHO,N df_B Eﬁé , @, determination is then
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@eada pR6CK are received from different EU-SHO Node-Bs 110 (step 225).
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ng_ggtgﬁggnpgaﬂe(ggég%i_ng function entity 115 in the S-RNC 105. The
re-ordering function entity 115 in the S-RNC 105 gerforms a re-ordering
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entity 115 located within the S-RNC 105 allows enhanced
5Pbe processed for successful reception and proper delivery to
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recoveries. 9 Igure o snoOws a wireleSs communication system
thelbiher Frotocol layers 125 of the S-RNC 105. The re-ordering function entity
115 located within the S-RNC 105 allows enhanced uplink MAC PDU’s to be
processed for successful reception and proper delivery to higher layers
independent of which Node-B(s) that provided reception of each PDU, resulting in
the reduction of loss of MAC data and RLC recoveries,

[0028} Figure 3 shows a wireless commumnication system 300 including a C-
RNC 305 and at least two (2) EU-SHO Node-Bs 110 (110A ... 110N) operatingin
accordance with an alternate embodiment of the present invention. One or more
re-ordering function entities 315 are implemented at the C-RNC 805 far support
of soft handover. The HARQ or ARQ processes for handling EU-DCH
functionalities are located in a MAC entity 320 located within each respective
BEU-SHO Node-B 310, Each re-ordering function entity 315 communicates with
higher protocol layers 825 external to the C-RNC 305 and includes an associated
buffer (not shown).



RNC 305 and at least two (2) EU-SHO Node-Bs 110 (110A... 1I0ON)
operating in accordance with an alternate embodiment of the present
invention. One or more re-ordering function entities 315 are implemented
at the C-RNC 305 for support of soft handover. The HARQ or ARQ
processes for handling EU-DCH functionalities are located in a MAC
entity 320 located within each respective EU-SHO Node-B 310. Each
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Is received at each EU-SHO Node- B 310 from a WTRU. In step 410,
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means. All successfull)glecoded blocks with good CRC check results are
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{0032] If, in step 415, it is determined that at least one copy of a
successfully decoded data block has been received by the C-RNC 305 from an EU-
SHO Node-B 810, a determination is then made as to whether or not multiple
copies of the successfully decoded data block are received from different EU-SHO
Node-Bs 110 (step 425).

[0033] If step 425 determines that multiple copies of the successfully
decoded data block are received from different EU-SHO Node-Bs 310, only one
copy will be stored in a re-ordering buffer (not shown) maintained by a re-
ordering function entity 8315 in the C-RNC 805 as a correctly received date block,
and any exira received copies of the successfully decoded data block are discarded
as redundant data (step 430).

[0034] Finally, in step 435, the successfully decoded data block is processed
by the re-ordering function entity 315 in the C-RNC 805, which performs & re-
ordering procedure on those succeésfully decoded data blocks that are correctly
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copies of the successfully decoded data block are received from different
EU-SHO Node-Bs 110 (step 425). [0033] If step 425 determines that
multiple copies of the successfully decoded data block are received from
different EU-SHO Node-Bs 310, only one copy will be stored in a
re-ordering buffer (not shown) maintained by a re- ordering function entity
315 in the C-RNC 305 as a correctly received data block, and any extra
received] tophesrebiiersur fenchisly et éd datads selsappaistadgdens:
tediadant daraststand3Qk.[9R3drnglly, in step 435, the successfully

decoded data block is processed by the re-ordering function entity 315 in
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- skilled in the art'that various changes in form and details may
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-7 CLAIMS What is claimed is: 1. A method for processing data blocks
during soft handover in a wireless communication system, implemented
in a serving radio network controller (S-RNC), comprising: receiving
medium access control (MAC) packet data units (PDUSs); discarding
duplicate MAC PDUSs; reordering the non-discarded MAC PDUs based on
serial numbers of the MAC PDUs; and delivering the MAC PDUs to a
radio link control protocol layer. 2. A method for processing data blocks
during soft handover in a wireless communication system, implemented
in a Node-B, comprising: receivirfg-#ifdfmation from a controlling radio
whatetwarkgentroller (C-RNC) for scheduling uplink transmissions;
scheduling uplink transmissions in response to the information provided
by the C-RNC; transmitting scheduling information to user equipments

(UEs) of is"GHIRS RGBT AT PR $HERP SELBPIRY Eeli€ U4iRg Ry brid
comAIIQIANICeRGAL fRAeskA NIl tWRIHInG dhermURCEIRIUILY ISP EMAGsing:

PDUs to an associated serving radio network controller (S-RNC). 3. The
method otclaing 2hidithescessprising (MhSckangeh @yeliviredtividmncy check
of the MAC PDUs to determine whether the MAC PDU was received
Successfaiwargmg duplicate MAC PDUs;

reordering the non-discarded MAC PDUs based on serial numbers of the MAC
PDUs; and

delivering the MAC PDUs to a radio link control protocol iayer.

2. A method for processing data blocks during soft handover in a wireiess
communication system, implemented in a Node-B, comprising:

receiving information from a controlling radio network controlier (C-RNC) for scheduting
uplink transmissions;

scheduling uplink transmissions in response to the information provided by the C-RNC;

transmitting scheduling information to user equipments (UEs) of its cells; receiving MAC
PDUs from UEs of its cells using hybrid automatic repeat request; and

forwarding the successfully received MAC PDUs to an associated serving radio network

controller (S-RNC).

3. The method of ciaim 2 further comprising:
checking a cyclic redundancy check of the MAC PDUs to determine whether the MAC

PDU was received successiully.



