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1. [bookmark: _Ref521334010]Introduction
In the RAN1 #112bis meeting, XR-specific capacity enhancements in XR Enhancements for NR was discussed. Some agreements were made as below [1].
Agreement
For TDRA design for multi-CG PUSCH, prioritize Alt-A1, Alt-B, and Alt-C2 for further downscoping and/or modification from corresponding agreement in RAN1#112.
· FFS: How to address TDD configuration issue
Agreement
For CG PUSCHs in a multi-PUSCHs CG configuration, MCS of the CG PUSCHs in the CG configuration are the same between different PUSCH occasions.
Agreement
For CG PUSCHs in a multi-PUSCHs CG configuration, FDRA of the CG PUSCHs in the CG configuration are the same between different PUSCH occasions.
Agreement
For dynamic indication of unused CG PUSCH transmission occasion(s) based on a UCI, the indicated “unused” CG PUSCH TO(s), if any, by the UCI in a CG PUSCH for a CG configuration 
· can be consecutive or non-consecutive CG PUSCH TO(s) in time domain [in one CG period]
· FFS whether/how the unused TO(s) can be associated to multiple CG configuration.
Note: FFSs and further details in corresponding agreement in RAN1#112 for the selected option are remained for further discussion
Note: Above corresponds to Option 2 (w.r.t. agreement in RAN1#112)
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 UCI that provides information about unused CG PUSCH transmission occasions is defined as a “new UCI” (i.e. Alt. 1 of previous agreement).
Agreement
· With respect to PHY two-level priority, for a configured grant PUSCH configuration, the “UTO-UCI” has the same priority level as the configured grant PUSCH.
· Note: The term “UTO-UCI” refers to the “UCI that provides information about unused CG PUSCH transmission occasions” for convenience.

This contribution focuses on further discussion of XR-specific capacity enhancements. 
2. Discussion
Based on the agreement in last meeting[1], we have below agreement on TDRA design for multi-CG PUSCH:
	Agreement
For TDRA design for multi-CG PUSCH, prioritize Alt-A1, Alt-B, and Alt-C2 for further downscoping and/or modification from corresponding agreement in RAN1#112.
· FFS: How to address TDD configuration issue



For Alt-C, it will increase physical layer signaling overhead and cannot be applied to Type 1 CG directly, which needs more standard efforts. Alt-A1 can be achieved by configuring the RRC parameter M=1 in Alt-B. So we slightly prefer Alt-B.

Proposal 1: For determination of the time domain resource allocation of CG PUSCHs associated to a multi-PUSCHs CG, TDRA determination based on NR-U framework.
· N and M configured by higher layers
· Single SLIV is determined from TDRA.
· The SLIV used for 1st PUSCH per CG period.
· M consecutive PUSCH TOs with same duration in slot. The M PUSCH TOs are used in N consecutive slots per CG period
· Note: N and M are configured independently from cg-nrofSlots-r16 and cg-nrofPUSCH-InSlot-r16, respectively. M and N configuration is independent from cgRetransmissionTimer configuration.
· FFS details, including related RRC parameters
.

For determination of HARQ process Ids associated to PUSCHs in multi-PUSCHs CG assuming one TB per PUSCH, we have below agreement.
	Agreement
From RAN1 perspective, for determination of HARQ process Ids associated to PUSCHs in multi-PUSCHs CG assuming one TB per PUSCH:
· The HARQ process ID for the first configured/valid PUSCH in a period is determined based on the legacy CG procedure when cg-RetransmissionTimer is not configured, and applying the following formula, whichever is applicable
· HARQ Process ID = [floor(X*(CURRENT_symbol – offset1) / periodicity) + offset2] modulo nrofHARQ-Processes
· HARQ Process ID = [floor(X*(CURRENT_symbol – offset1) / periodicity) + offset2] modulo nrofHARQ-Processes + harq-ProcID-Offset2
· FFS whether in formulas above X is outside or inside floor operation, i.e.
· HARQ Process ID = [X*floor( (CURRENT_symbol – offset1) / periodicity) + offset2] modulo nrofHARQ-Processes
· HARQ Process ID = [X*floor((CURRENT_symbol – offset1) / periodicity) + offset2] modulo nrofHARQ-Processes + harq-ProcID-Offset2
· (Working Assumption) The HARQ process ID of the remaining configured/valid CG PUSCHs in the period is determined by incrementing the HARQ process ID of the preceding PUSCH in the period by Y with module operation with nrofHARQ-Processes or module operation with (nrofHARQ-Processes + harq-ProcID-Offset2), whichever applicable.
· FFS whether X=1 or X= the number of configured PUSCHs in the CG period
· FFS whether Y =1 or a value larger than 1, e.g. Y=2.
· FFS: If Y>1, Y is determined based on RRC
· FFS whether Offset 1= 0 or can be a non-zero value. 
· FFS: If offset1 is non-zero, how offset1 is determined (i.e., based on RRC)
· FFS whether Offset 2= 0 or can be a non-zero value. 
· FFS: If offset2 is non-zero, how offset2 is determined (i.e., based on RRC or dynamically)
· Note1: The equations will be updated accordingly when FFSs are clarified, e.g., if X=1, remove X; if Y=1, remove Y; if non-zero offset1 or Offset 2 is not supported, remove offset 1 or Offset 2.




From our perspective, above work assumption can be confirmed. We fail to see the need of  X>1 and Y>1.For the value of offset 1, it isn’t clear to us how this will work in practice with dynamic jitter. If the jitter is changing and the UE is adjusting the HARQ ID with offset 1, how  would the gNB determine the offset and differentiate between CG missed occasion and the jitter because  the jitter and a CG occasion have not been detected.If the value of offset 2 is not 0, it isn’t clear to us how this will work because the value of offset 2 is relevant to the number of unused CG PUSCH occasion(s) in a CG period. Due to the variable frame size of XR traffic, the number of unused PUSCH occasion(s) varies in different CG periods. The gap between CG PUSCH occasions using the same HARQ process ID will become large by adopting such a time offset.
Proposal 2: Work assumption on the HARQ process ID of the remaining configured/valid CG PUSCHs in the period is determined by incrementing the HARQ process ID of the preceding PUSCH in the period by Y with module operation with nrofHARQ-Processes or module operation with (nrofHARQ-Processes + harq-ProcID-Offset2), whichever applicable can be confirmed
Proposal 3: the HARQ process ID of the remaining configured/valid CG PUSCHs in the period is determined by incrementing the HARQ process ID of the preceding PUSCH in the period by Y with module operation with nrofHARQ-Processes or module operation with (nrofHARQ-Processes + harq-ProcID-Offset2), whichever applicable, X=1, Y =1, Offset 1= 0 and Offset 2= 0.

Conclusions
In this contribution, we discussed about XR-specific capacity enhancements. The proposals are as follows:
Proposal 1: For determination of the time domain resource allocation of CG PUSCHs associated to a multi-PUSCHs CG, TDRA determination based on NR-U framework.
· N and M configured by higher layers
· Single SLIV is determined from TDRA.
· The SLIV used for 1st PUSCH per CG period.
· M consecutive PUSCH TOs with same duration in slot. The M PUSCH TOs are used in N consecutive slots per CG period
· Note: N and M are configured independently from cg-nrofSlots-r16 and cg-nrofPUSCH-InSlot-r16, respectively. M and N configuration is independent from cgRetransmissionTimer configuration.
· FFS details, including related RRC parameters
Proposal 2: Work assumption on the HARQ process ID of the remaining configured/valid CG PUSCHs in the period is determined by incrementing the HARQ process ID of the preceding PUSCH in the period by Y with module operation with nrofHARQ-Processes or module operation with (nrofHARQ-Processes + harq-ProcID-Offset2), whichever applicable can be confirmed
Proposal 3: the HARQ process ID of the remaining configured/valid CG PUSCHs in the period is determined by incrementing the HARQ process ID of the preceding PUSCH in the period by Y with module operation with nrofHARQ-Processes or module operation with (nrofHARQ-Processes + harq-ProcID-Offset2), whichever applicable, X=1, Y =1, Offset 1= 0 and Offset 2= 0.
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