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1. Introduction
In last RAN2 meeting, a couple of CRs were agreed for MIMO. However, there are some left issues need to be discussed. Here we’d like to discuss the PUCCH validity when considering two TAs for multiple TRPs.
2. Discussion
As in legacy[1], when a TA timer expires, the PUCCH resource will be notified to be released and the SchedulingRequestResourceConfig instances configured in PUCCH-Config will be released for all BWP of the indicated serving cell. Consequently, the corresponding PUCCH resource identified by PUCCH-ResourceId in the SchedulingRequestResourceConfig could not be used for a Scheduling Request identified by schedulingRequestID in the same SchedulingRequestResourceConfig .
	5.3.12
UE actions upon PUCCH/SRS release request [1]
Upon receiving a PUCCH release request from lower layers, for all bandwidth parts of an indicated serving cell the UE shall:
1>
release PUCCH-CSI-Resources configured in CSI-ReportConfig;

1>
release SchedulingRequestResourceConfig instances configured in PUCCH-Config.
Upon receiving an SRS release request from lower layers, for all bandwidth parts of an indicated serving cell the UE shall:

1>
release SRS-Resource instances configured in SRS-Config.

Upon receiving a positioning SRS configuration for RRC_INACTIVE release request from lower layers, the UE shall:

1>
release the configured srs-PosRRC-Inactive.




According to the agreed CR[2], PUCCH resource could be configured with applyIndicatedTCI-State to indicate, for PUCCH transmission(s) corresponding to this PUCCH resource, if UE applies the first, the second or both "indicated" UL only TCI or joint TCI as specified in TS 38.213 9.2.2. For two TAs case, either the first or the second TCI could be configured.

Such a TCI state is associated with a TAG which has a TA timer. Obviously, when the TA timer expires, the associated PUCCH resource of the TCI state should not be used for transmission.

However,  according to [3], a PUCCH resource will not be notified to be released when a TA timer associated with a TAG for a Serving Cell configured with two TAGs expires while the other TA timer associated with the other TAG is still running. In this case, the SchedulingRequestResourceConfig is still kept, it could result SR transmission on a PUCCH resource which TCI is associated with a TAG of  the expired TA timer.
	5.2
Maintenance of Uplink Time Alignment [3]
RRC configures the following parameters for the maintenance of UL time alignment:

…

1>
when a timeAlignmentTimer expires:

2>
….
2>
if the timeAlignmentTimer is associated with a TAG for an SCell, and if the SCell is configured with two TAGs and the timeAlignmentTimer associated with the other TAG is not running, then for all such SCells:
3>
flush all HARQ buffers;

3>
notify RRC to release PUCCH, if configured;
3>
notify RRC to release SRS, if configured;

3>
clear any configured downlink assignments and configured uplink grants;

3>
clear any PUSCH resource for semi-persistent CSI reporting;

3>
maintain NTA (defined in TS 38.211 [8]) of this TAG.
2>
else if the timeAlignmentTimer is associated with a TAG for a Serving Cell configured with two TAGs, and if the timeAlignmentTimer associated with the other TAG is running, then for all such Serving Cells:

3>
clear any configured downlink assignment, if the activated TCI state(s) for all PUCCH resources configured for the configured downlink assignment is associated with the TAG of the expired timeAlignmentTimer;
3>
clear any configured uplink grant, if the activated TCI state(s) for the configured uplink grant is associated with the TAG of the expired timeAlignmentTimer;
3>
clear any PUSCH resource for semi-persistent CSI reporting, if the activated TCI state(s) for the PUSCH resource is associated with the TAG of the expired timeAlignmentTimer;
3>
maintain NTA (defined in TS 38.211 [8]) of this TAG.
…



The reason is the PUCCH resource could still be considered as valid and used for Scheduling Request transmission according to current description as below in yellow [4]. According to the description, only when the BWP is active at the transmission occasion, the PUCCH resource are considered valid. The TA timer expiry will not result a BWP deactivation. Consequently, the PUCCH resource on an active BWP could still be considered as valid even the TCI state of the PUCCH resource is associated with a TAG of an expired TA timer.
	5.4.4
Scheduling Request [4]
The Scheduling Request (SR) is used for requesting UL-SCH resources for new transmission.

The MAC entity may be configured with zero, one, or more SR configurations. An SR configuration consists of a set of PUCCH resources for SR across different BWPs and cells. For a logical channel or for SCell beam failure recovery (see clause 5.17) and for consistent LBT failure recovery (see clause 5.21), at most one PUCCH resource for SR is configured per BWP. For a logical channel serving a radio bearer configured with SDT, PUCCH resource for SR is not configured for SDT. For beam failure recovery of BFD-RS set(s) of Serving Cell, up to two PUCCH resources for SR is configured per BWP. For positioning measurement gap activation/deactivation request, a dedicated SR configuration is configured.

…

1>
if this SR was triggered by Timing Advance reporting (see clause 5.4.8) and all the triggered Timing Advance reports are cancelled:

2>
cancel the pending SR and stop the corresponding sr-ProhibitTimer, if running.
Only PUCCH resources on a BWP which is active at the time of SR transmission occasion are considered valid.
As long as at least one SR is pending, the MAC entity shall for each pending SR:

1>
if the MAC entity has no valid PUCCH resource configured for the pending SR:




To avoid the confusion, it is necessary to clarify the validity of the PUCCH resources in the two TA case. A draft CR as below is proposed.

	5.4.4
Scheduling Request

The Scheduling Request (SR) is used for requesting UL-SCH resources for new transmission.

The MAC entity may be configured with zero, one, or more SR configurations. An SR configuration consists of a set of PUCCH resources for SR across different BWPs and cells. For a logical channel or for SCell beam failure recovery (see clause 5.17) and for consistent LBT failure recovery (see clause 5.21), at most one PUCCH resource for SR is configured per BWP. For a logical channel serving a radio bearer configured with SDT, PUCCH resource for SR is not configured for SDT. For beam failure recovery of BFD-RS set(s) of Serving Cell, up to two PUCCH resources for SR is configured per BWP. For positioning measurement gap activation/deactivation request, a dedicated SR configuration is configured.

…

1>
if this SR was triggered by Timing Advance reporting (see clause 5.4.8) and all the triggered Timing Advance reports are cancelled:

2>
cancel the pending SR and stop the corresponding sr-ProhibitTimer, if running.
Only PUCCH resources on a BWP which is active at the time of SR transmission occasion are considered valid. If the PUCCH resources is associated with TCI state(s), the activated TCI state(s) for the PUCCH resources is associated with a TAG of a running timeAlignmentTimer.
As long as at least one SR is pending, the MAC entity shall for each pending SR:

1>
if the MAC entity has no valid PUCCH resource configured for the pending SR:

…


Proposal 1: RAN2 to clarify the validity for PUCCH resources for scheduling request, i.e. consider PUCCH resources as valid when the activated TCI state(s) for the PUCCH resources is associated with a TAG of a running timeAlignmentTimer.
3. Conclusion
We have discussed the possible issue for PUCCH validity and propose that
Proposal 1: RAN 2 to clarify the validity for PUCCH resources for scheduling request, i.e. consider PUCCH resources as valid when the activated TCI state(s) for the PUCCH resources is associated with a TAG of a running timeAlignmentTimer.
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