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1 [bookmark: OLE_LINK39][bookmark: OLE_LINK38][bookmark: OLE_LINK37]Introduction
RP#99 had agreed updated WID [1] on CG enhancements for XR capacity as below:
· Multiple CG PUSCH transmission occasions in a period of a single CG PUSCH configuration (RAN1, RAN2)
This paper discusses how to enhance XR capacity from CG perspective.
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2.1	Multiple CG PUSCH transmission occasions
2.1.1	HARQ ID determination
Introducing support for multiple PUSCH transmission occasions per single CG period requires modification to existing CG HARQ ID formula in TS38.321. RAN1 has started discussions on the subject and have made the following agreements in the last RAN1-112bis-e meeting [2]:
	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.
· Note2: 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.



Existing HARQ ID formula for CG is currently specified in MAC specifications and the necessary modifications to the formula should be defined in the same MAC layer specifications. In our understanding, there will likely be either no or very minor impact to L1 specifications. Since HARQ process ID determination requires MAC layer expertise, further discussion should be handled in RAN2. 
Observation 1: Modifications to HARQ ID determination formula is expected to be defined mostly in the MAC layer specification with zero or very minor L1 specification impact. 
Proposal 1: RAN2 shall continue discussions on the modifications to the HARQ ID determination formula for CG due to multiple PUSCH occasions.




3	Conclusion
We have the following observations and proposals:
Observation 1: Modifications to HARQ ID determination formula is expected to be defined mostly in the MAC layer specification with zero or very minor L1 specification impact. 
Proposal 1: RAN2 shall continue discussions on the modifications to the HARQ ID determination formula for CG due to multiple PUSCH occasions.
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