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[bookmark: _Ref488331639][bookmark: _Ref178064866]Introduction
This paper will discuss configured grant enhancement for XR.

Discussion
Up to RAN1#113, RAN1 has discussed the aspects of unused/multiple CG PUSCH transmission occasions in a period of a single CG configuration. The progress is summarized below.
1) UTO-UCI and CG occasion determination
On this aspect, RAN1 achieves a couple of agreements and would continue further discussion on details. As RAN1 is the expert on e.g. the design of CG occasion, RAN2 can wait for further RAN1 conclusions and studies RAN2-specific issues. 
2) HARQ process determination
On this aspect, the work on HPI determination seems completed. The details can refer to RAN1 LS [4]. By going through the details, we see no issue or requirement from RAN1(except alignment). Thus, we understand RAN2 can follow RAN1’s conclusions unless any issues are found in the future. 
[bookmark: _Toc141453586][bookmark: _Toc142650775]On the determination of HPIs associated with multiple CG PUSCHs in a CG period, RAN2 follow RAN1’s conclusions unless any issues are found in the future.

For Rel-18 XR, RAN1 introduces a new indication named UTO-UCI to dynamically indicate the unused CG PUSCH occasion(s). As it would be some RAN2 impact, we list the related RAN1 agreements for reference. 
· Agreements in RAN1#112bis
Agreement
· Option 1: For a CG PUSCH configuration, the UTO-UCI is included in every CG PUSCH that is transmitted (that is Option 1 in corresponding agreement in RAN1#112)
· FFS details
· Note: The term “UTO-UCI” refers to the “UCI that provides information about unused CG PUSCH transmission occasions” for convenience.
Agreement
The UTO-UCI provides a bitmap where a bit corresponds to a TO within a time duration/range. The bit indicates whether the TO is “unused”.
· FFS: Details including time duration/range
Note: The term “UTO-UCI” refers to the “UCI that provides information about unused CG PUSCH transmission occasions” for convenience.
· Agreements in RAN1#113
Agreement
Indication of UTO-UCI by CG PUSCHs associated to a CG configuration, is enabled by configuration of an RRC parameter.
· FFS on whether/how to extend to multiple CG configurations
Agreement
· When a CG PUSCH occasion is indicated as “unused”, the UE is not allowed to transmit CG PUSCH on that CG PUSCH occasion. 
· For any other CG PUSCH occasion that is NOT indicated as “unused”, the UE is allowed to transmit or not to transmit CG PUSCH on that CG PUSCH occasion as per legacy specification.
· No RAN1 specification impact 
Agreement
· 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
Agreement
The UTO-UCI indication for a CG configuration is applicable to only valid CG PUSCH TOs, if any.
· Note: A configured CG PUSCH is invalid if the CG PUSCH is dropped due to collision with DL symbol(s) indicated by tdd-UL-DL-ConfigurationCommon or tdd-UL-DL-ConfigurationDedicated or SSB. Otherwise, it is valid.

In our view, whether a specific CG would be used depends on the amount of available data buffered at the UE side. If there is no available data to be transmitted on one CG occasion, e.g. no available data remained in the RLC/PDCP buffer or no need to send MAC CE other than padding BSR, this CG would be skipped/seen as unused. Accordingly, the UE can set this CG as unused in UTO-UCI to save the UL resources. Otherwise, this CG should be used/transmitted. Normally, it is the MAC layer that knows the information of the amount of available data, thus we prefer the MAC layer to determine whether a CG occasion is unused or not and deliver the decision to the PHY layer. 
[bookmark: _Toc141453587][bookmark: _Toc142650776]Rely on the MAC layer to determine whether a CG occasion is unused or not as well as deliver the MAC decision to the PHY layer.

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 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: _Toc142650777]If uplink skipping is enabled and no data is available for a CG PUSCH configured with UTO-UCI transmission, the UE follows the current behavior, i.e. the MAC does not generate a MAC PDU for this CG PUSCH if there is no HARQ-ACK/CSI to be multiplexed in this CG PUSCH.

Conclusion
We have the following proposals:
Proposal 1	On the determination of HPIs associated with multiple CG PUSCHs in a CG period, RAN2 follow RAN1’s conclusions unless any issues are found in the future.
Proposal 2	Rely on the MAC layer to determine whether a CG occasion is unused or not as well as deliver the MAC decision to the PHY layer.
Proposal 3	If uplink skipping is enabled and no data is available for a CG PUSCH configured with UTO-UCI transmission, the UE follows the current behavior, i.e. the MAC does not generate a MAC PDU for this CG PUSCH if there is no HARQ-ACK/CSI to be multiplexed in this CG PUSCH.
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