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TITLE

User equipment operation during an inactive state

TECHNOLOGICAL FIELD
Embodiments of the present disclosure relate to user equipment operation during an inactive
state, and the operations of the network that support user equipment operation during the

inactive state.

BACKGROUND

A base station can perform a beam alignment procedure between the base station (e.g.
gNB) and a terminal node (e.g. UE), in connected state (e.g. RRC CONNECTED state). The
base station is in control (it sends a beam change command) but it is terminal assisted (e.qg.
the UE makes measurements and reports periodically the best beams to aid beam selection
at the network). Whenever this beam tracking fails (e.g. when the number of beam failure
instance indications from the physical layer reaches a configured threshold before a
configured timer expires, the terminal node enacts a beam failure detection and recovery

procedure.

A terminal node can be in other states than the connected state, for example an idle state or
an inactive state. The inactive state is a state with low signalling overhead and low power

consumption, and, currently, no beam tracking is performed.

SUMMARY

In one aspect, there is provided an apparatus comprising:
means for receiving, at a user equipment (UE) from a base station provisioning of a
plurality of pre-configured radio resources for data transmission during an inactive
state of the UE,
wherein a pre-configured radio resource of the plurality of pre-configured radio
resources is associated with a set of transmission beams of the base station;
means for acquiring at the UE validity information associated with one or more of the
plurality of pre-configured radio resources; and
means for determining a valid pre-configured radio resource of the plurality of pre-

configured radio resources based on the validity information.
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In some but not necessarily all examples, a strength of beams for uplink data, can be based
on identifying a strongest valid beam for reception at base station of uplink data

transmission.

In some but not necessarily all examples, the apparatus comprises means for selecting at
least one combination from possible combinations of:

(i) one of a plurality of modes for uplink data transmission during an inactive state of the UE;
and

(ii) at least a preconfigured resource that is associated with a set of one or more beams at a

base station.

In some but not necessarily all examples, the apparatus comprises means for switching to a
new mode of data transmission, wherein at least a set-up procedure for the new mode of

data transmission comprises configuration of radio resources for an aligned beam.

In some but not necessarily all examples, the apparatus comprises means for switching from
a mode of data transmission without alignment to a beam at the base station or without
sufficient alignment to a beam at the base station to a new mode of data transmission,
wherein at least a set-up procedure for the new mode of data transmission comprises

configuration of radio resources for an aligned beam at the base station.

In some but not necessarily all examples, the apparatus comprises means configured to: in
dependence upon a current beam not being the strongest beam, using the validity
information to select, for use, a combination of a configured grant mode for uplink data
transmission and the strongest beam; in dependence upon there being no beam sufficient
for a configured grant mode for uplink data transmission, using the validity information to
select, for use, one or more combinations of a random access mode for uplink data

transmission and a strongest beam.

In some but not necessarily all examples, the apparatus comprises means for:
using the validity information to select, for use, a valid combination from possible
combinations of: one of a plurality of modes for uplink data transmission; and an estimated

strongest available beam for reception of uplink data transmission.

In another aspect, there is provided a method comprising:
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receiving, at a UE from a base station provisioning of a plurality of pre-configured radio
resources for data transmission during an inactive state of the UE, wherein a pre-configured
radio resource of the plurality of pre-configured radio resources is associated with a set of
transmission beams of the base station;

acquiring at the UE validity information associated with one or more of the plurality of pre-
configured radio resources; and

determining a valid pre-configured radio resource of the plurality of pre-configured radio

resources based on the validity information.

In another aspect, there is provided a computer program, that when run by one or more
processors, enable a process comprising:

receiving, at a UE from a base station provisioning of a plurality of pre-configured radio
resources for data transmission during an inactive state of the UE, wherein a pre-configured
radio resource of the plurality of pre-configured radio resources (240) is associated with a
set of transmission beams of the base station;

acquiring at the UE validity information associated with one or more of the plurality of pre-
configured radio resources; and

determining a valid pre-configured radio resource of the plurality of pre-configured radio
resources based on the validity information.

In another aspect, there is provided a base station comprising:

means for transmitting, to a UE, validity information for constraining beam-received uplink
data transmission during an inactive state of the UE:

(i) one of a plurality of modes for uplink data transmission; and

(i) a sub-set of beams for uplink data transmission.

According to various, but not necessarily all, examples there is provided a system

comprising the apparatus and the base station.

According to various, but not necessarily all, examples there is provided a method
comprising:

receiving, at a UE, from a base station, provisioning of at least a pre-configured radio
resource for data transfer during an inactive state of the UE, wherein the provisioned pre-
configured radio resource is associated with a set of one or more beams;

acquiring at the UE validity information associated with one or more said pre-configured

resources; and
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using at least the validity information to verify a provisioned preconfigured radio resource for
use for data transfer during the inactive state of the UE.

According to various, but not necessarily all, examples there is provided a method
comprising:

receiving, at a UE, from a base station, provisioning of at least a beam-related channel for
data transmission during an inactive state of the UE, wherein the beam-related channel is
associated with at least a particular uplink radio resource for uplink data transmission and a
set of one or more downlink transmission beams;

acquiring at the UE validity information associated with one or more said pre-configured
resources; and

using at least the validity information to verify a beam-related channel for use for uplink data
transmission during the inactive state of the UE.

In at least some examples, the apparatus comprises means for using the validity information
to verify, for use, a valid combination from possible combinations of:

(i) one of a plurality of modes for uplink data transmission;

(i) a beam-related channel.

According to various, but not necessarily all, examples there is provided a method
comprising:

receiving, at a UE from a base station, validity information for data transfer during an inactive
state of the UE;

using the validity information to verify, for use, a valid combination from possible
combinations of:

(i) one of a plurality of modes for uplink data transmission;

(i) a beam-related channel that associates

a radio resource for use during an inactive state of the UE and

a set of one or more beams at the base station.

In some but not necessarily all examples, at least some of the possible combinations are
invalid. In some but not necessarily all examples, the radio resource is for data transfer
during an inactive state of the UE. In some but not necessarily all examples, the radio
resource is a pre-configured radio resource for examples a pre-configured PUSCH resource
or a pre-configured RACH resource. In some but not necessarily all examples, the apparatus
comprises means for provisioning, by a base station, of at least a pre-configured radio

resource.
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According to various, but not necessarily all, examples there is provided an apparatus
comprising means for:
operating in a first state that supports
uplink configured access, by the apparatus, to a base station of a radio
network; and
assisting uplink beam changes used by the base station; and
operating in a second state that supports
conditionally enabling uplink beam changes, used by the base station, for
uplink configured access by the apparatus; and
additional downlink signalling for uplink configured access in the second mode,
compared to the first mode, wherein the additional downlink signalling for uplink
configured access in the second mode comprises at least a parameter used for

conditionally enabling said uplink beam changes.

The first mode state can be a connected state. the second state can be an inactive state.
The additional downlink signalling can comprise validity information/ The parameter can
comprise one or more thresholds or one of more indications of validity of one or more of

beams, preconfigured radio resources, uplink data transmission modes.

According to various, but not necessarily all, examples there is provided an apparatus
comprising means for:
operating a terminal node in a first state that supports
uplink configured access, by the terminal node, to a base station of a radio
network; and
assisting uplink beam changes used by the base station; and
operating the terminal node in a second state that supports
conditionally enabling uplink beam changes, used by the base station, for
uplink configured access by the terminal node; and
additional downlink signalling for uplink configured access in the second mode,
compared to the first mode, wherein the additional downlink signalling for uplink
configured access in the second mode comprises at least a parameter used for

conditionally enabling said uplink beam changes.

According to various, but not necessarily all, examples there is provided examples as claimed

in the appended claims.



