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This paper discusses the remaining issues on configured grant enhancement for XR.

Discussion
In RAN2#123bis, RAN2 agrees to specify the factors that are used to determine whether a CG occasion is to be unused or not. 
	Agreements
1. We will specify some factors that the UE should consider when determining how to set the UTO-UCI bits in the MAC.  FFS which ones we know for sure the UE shall at least consider


Normally, the straightforward factor in determining the “unused” CG occasion should be the amount of available data buffered or anticipated at the UE side. In detail, if no available data is assumed to be transmitted on a CG occasion, e.g. no available data in the RLC/PDCP buffer or no MAC CE(except for padding BSR) to be sent, the CG would be set as unused. Otherwise, the CG would be used/transmitted. 
One may argue that the HARQ process availability due to the e.g. CGT/CGRT running status should also be considered hereon. It works sometimes but does not work well in all cases (e.g. the CGT is suddenly terminated due to an unpredictable collision, as shown below).  
	For the MAC entity configured with lch-basedPrioritization, if the corresponding PUSCH transmission of a configured uplink grant is cancelled by CI-RNTI as specified in clause 11.2A of TS 38.213 [6] or cancelled by a high PHY-priority PUCCH transmission as specified in clause 9 of TS 38.213 [6], this configured uplink grant is considered as a de-prioritized uplink grant. If this de-prioritized uplink grant is configured with autonomousTx, the configuredGrantTimer for the corresponding HARQ process of this de-prioritized uplink grant shall be stopped if it is running. If this de-prioritized uplink grant is configured with autonomousTx, the cg-RetransmissionTimer for the corresponding HARQ process of this de-prioritized uplink grant shall be stopped if it is running.


If that is the case, the MAC cannot change the indication from “unused” to “not unused”, which would induce the latency of data transmission since the CG becoming available still cannot be used.
	Agreement in RAN1#113
· A CG PUSCH occasion indicated as “unused” earlier, is not allowed to be indicated as “NOT unused later”.
· A CG PUSCH occasion indicated as “NOT unused” earlier, can be indicated as “unused” later.
· FFS: Whether there is specification impact


[bookmark: _Toc141453587][bookmark: _Toc149900569]The factor in determining the UTO-UCI bits is the amount of available data buffered or anticipated at the UE side. 

In the current spec, if uplink skipping is enabled and no data is available for a CG PUSCH, the MAC does not generate a MAC PDU if there is no legacy UCI (e.g. HARQ-ACK/CSI) to be multiplexed in the CG PUSCH. We understand this rule should not be changed even if UTO-UCI is configured.  
	The MAC entity shall:
1>	if the MAC entity is configured with enhancedSkipUplinkTxDynamic with value true and the grant indicated to the HARQ entity was addressed to a C-RNTI, or if the MAC entity is configured with enhancedSkipUplinkTxConfigured with value true and the grant indicated to the HARQ entity is a configured uplink grant:
2>	if there is no UCI to be multiplexed on this PUSCH transmission as specified in TS 38.213 [6]; and
2>	if there is no aperiodic CSI requested for this PUSCH transmission as specified in TS 38.212 [9]; and
2>	if the MAC PDU includes zero MAC SDUs; and
2>	if the MAC PDU includes only the periodic BSR and there is no data available for any LCG, or the MAC PDU includes only the padding BSR:
3>	not generate a MAC PDU for the HARQ entity.
1>	else if the MAC entity is configured with skipUplinkTxDynamic with value true and the grant indicated to the HARQ entity was addressed to a C-RNTI, or the grant indicated to the HARQ entity is a configured uplink grant:
2>	if there is no aperiodic CSI requested for this PUSCH transmission as specified in TS 38.212 [9]; and
2>	if the MAC PDU includes zero MAC SDUs; and
2>	if the MAC PDU includes only the periodic BSR and there is no data available for any LCG, or the MAC PDU includes only the padding BSR:
3>	not generate a MAC PDU for the HARQ entity.



[bookmark: _Toc141453588][bookmark: _Toc149900570]If uplink skipping is enabled and no data is available for a CG PUSCH configured with UTO-UCI transmission, the MAC does not generate a MAC PDU for this CG PUSCH in the case of no other UCI to be multiplexed.
One implementation of Proposal 2 is to update the MAC spec as below.
	5.4.3.1.3	Allocation of resources
************** Unchanged parts omitted**************
The MAC entity shall:
1>	if the MAC entity is configured with enhancedSkipUplinkTxDynamic with value true and the grant indicated to the HARQ entity was addressed to a C-RNTI, or if the MAC entity is configured with enhancedSkipUplinkTxConfigured with value true and the grant indicated to the HARQ entity is a configured uplink grant:
2>	if there is no UCI excluding UTO-UCI to be multiplexed on this PUSCH transmission as specified in TS 38.213 [6]; and
2>	if there is no aperiodic CSI requested for this PUSCH transmission as specified in TS 38.212 [9]; and
2>	if the MAC PDU includes zero MAC SDUs; and
2>	if the MAC PDU includes only the periodic BSR and there is no data available for any LCG, or the MAC PDU includes only the padding BSR:
3>	not generate a MAC PDU for the HARQ entity.
************** Unchanged parts omitted**************




For a remaining and invalid CG in multi-CG occasions, the UE should not determine the corresponding HPI and perform the PUSCH transmission due to the RAN1’s progress. While, this required UE behaviour has not been reflected in the current MAC spec, i.e. the MAC still set an HPI, deliver the grant to the HARQ entity and generate a MAC PDU. To keep the alignment, the current MAC spec should be updated, i.e. the way implemented in the MAC running CR for XR could be endorsed and the EN below can be removed accordingly.
	Editor’s Notes: FFS whether validity requirements should be included in the condition above.



[bookmark: _Toc149900571]In the case of multi-CG occasions configured in a CG period, confirm the remaining and invalid CG is NOT “available for use” as described in the MAC running CR for XR. Remove the Editor’s Notes accordingly, i.e. FFS whether validity requirements should be included in the condition above.

Conclusion
We have the following proposals:
Proposal 1	The factor in determining the UTO-UCI bits is the amount of available data buffered or anticipated at the UE side.
Proposal 2	If uplink skipping is enabled and no data is available for a CG PUSCH configured with UTO-UCI transmission, the MAC does not generate a MAC PDU for this CG PUSCH in the case of no other UCI to be multiplexed.
Proposal 3	In the case of multi-CG occasions configured in a CG period, confirm the remaining and invalid CG is NOT “available for use” as described in the MAC running CR for XR. Remove the Editor’s Notes accordingly, i.e. FFS whether validity requirements should be included in the condition above.
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