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1	Introduction
The following agreement was made in RAN2 #120:
	RAN2 sees some benefit from CG to XR services. RAN2 will address enhancements triggered by RAN1 work.



Besides, RAN2 was added to the impact WG for both the CG objectives in the updated WID [1]:
	Specify the enhancements related to capacity:
-	Multiple Configured Grant (CG) PUSCH transmission occasions in a period of a single CG PUSCH configuration (RAN1, RAN2);  
-	Dynamic indication of unused CG PUSCH occasion(s) based on Uplink Control Information (UCI) by the UE (RAN1, RAN2);



This contribution gives more details on the configured grant enhancements for XR.
2	Discussion
2.1	Multiple Configured Grant (CG) occasions 
RAN1 is currently discussing how the multiple CG occasions in a period works. The main foreseeable impact to MAC seems to be HARQ process ID determination if RAN1 decides to change the formula. Since RAN1 is already discussing all the options with or without MAC impact. We can wait for RAN1 conclusion to avoid duplication discussions in both WGs.
RRC configuration of the time and frequency domain resources for the multiple CG occasions would be another potential impact to RAN2. RAN1 is discussing if it would be possible to reuse the RRC configuration defined for unlicensed band operation for the multiple CG occasions or need to define new mechanisms. We can wait for further progress in RAN1 on this.
Observation: the main potential impacts to RAN2 with multiple CG occasions seem to be HARQ process ID determination if there are changes in the formula, and RRC configuration for the time/frequency domain resources, but we can wait for RAN1 to progress first.
2.2	UCI Dynamic indication of unused CG PUSCH occasion(s) 
A few options are under discussion in RAN1 on how to indicate unused CG PUSCH occasions via UCI works [2].
	Agreement
For dynamic indication of unused CG PUSCH transmission occasion(s) based on a UCI, the following options for further down-scoping, are considered for the information provided by the UCI:
· Option 1: The UCI determines the consecutive CG PUSCH TO(s) that are indicated as “unused” 
· Option 1-1: The UCI provides the number of consecutive TO(s) in time domain. 
· Applicable numbers can be determined from information obtained from configuration.
· FFS details
· Option 1-2: The UCI provides a time duration/range that includes the consecutive TO(s) in time domain. 
· Applicable time duration/range can be determined from information obtained from configuration
· FFS details
· Option 2: The UCI determines the CG PUSCH TO(s) that are indicated as “unused” (consecutive/non-consecutive TO(s) in time domain)
· Option 2-1: The UCI provides a bitmap where a bit corresponds to a TO within a time duration/range. The bit indicates whether the TO is “unused”.
· Applicable time duration/range can be determined from information obtained from configuration
· FFS details
· Option 2-2: The UCI provides a bitmap where a bit corresponds to TOs within a time duration/range. The bit indicates whether all TOs within the time duration/range are “unused”.
· Applicable time duration/range can be determined from information obtained from configuration
· FFS details
· FFS whether/how the unused TO(s) can be associated to multiple CG configuration.
· Other options are not precluded. Proponent companies to provide details.


It seems neither of the options listed would work with indicating number of consecutive occasions or bitmap indicating unused ones, since the potential overlapping with dynamic grant is not considered at all. 
In case there is retransmission grant or other higher priority UL grant scheduled which overlaps with a CG occasion, the CG occasion would not be usable for new transmission and the UE might not be able to determine in advance whether there will be such overlap or not. The unused occasions might not always be consecutive and impossible for the UE to indicate the bitmap of which ones are not used in advance. What the UE can determine in advance is basically the number of needed CG occasions based on the configured TBS of the CG resources and the data currently buffered that can be transmitted via the CG, while the NW could figure out which ones are used/not used based on the number reported and the scheduled overlapped occasions. Those obviously need to be taken into account in the RAN1 discussions. Companies can either bring it up directly in RAN1 or we can consider sending an LS to RAN1 to point out it. 
On UCI configuration details, we can wait for RAN1 parameter list as usual.
Proposal 1: the potential overlapping of CG occasions with dynamic retransmission grant or higher priority UL grant due to intra-UE prioritization needs to be taken into account when designing the UCI to indicate unused CG occasions.
Proposal 2: discuss if it is left to companies to bring it up in RAN1 or RAN2 should send LS to highlight the issue.
3	Conclusion
This contribution discussed potential RAN2 impact on CG enhancements with the following observation and proposals made:
Observation: the main potential impacts to RAN2 with multiple CG occasions seem to be HARQ process ID determination if impact the formula and RRC configuration for the time/frequency domain resources, but we can wait for RAN1 to progress first.
Proposal 1: the potential overlapping of CG occasions with dynamic retransmission grant or higher priority UL grant due to intra-UE prioritization needs to be taken into account when designing the UCI to indicate unused CG occasions.
Proposal 2: discuss if it is left to companies to bring it up in RAN1 or RAN2 should send LS to highlight the issue.
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