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Introduction
In this contribution we discuss the remaining items related to XR-specific capacity enhancements [1]. Particularly:
· HARQ process ID determination for multi-PUSCH CG;  
· How to capture in specifications that repetition is not supported for multi-PUSCH CG;
· When the UTO-UCI indication is no longer applicable: after CG deactivation command or after receiving a confirmation from UE.
[bookmark: _Hlk510705081]Discussion
HARQ process ID determination
RAN2 sent an LS with updated formula for determination of HARQ process ID where the typo from previous RAN1 agreement was corrected [2]. Additionally, the following text was endorsed discussed in RAN2#123 [3] as a part of running CR for TS 38.321:
	<omitted text>
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[bookmark: _Hlk146282047]We propose that RAN1 confirms the updates provided from RAN2 and is captured in TS 38.321. It is also proposed to capture the confirmation to chairman’s notes for further reference to close the discussion.
Proposal 1: RAN1 confirms the HARQ process ID determination for multi-PUSCH per CG period as in TS 38.321 and that this is captured to chairman’s notes as conclusion.

Repetition and Multi-PUSCH CG
During RAN1#114bis, how to capture “repetition is not supported for multi-PUSCH CG” was discussed. Currently, TS 38.214 (6.1.2.3) has the following:
	If a UE is configured with higher layer parameter [nrofSlots_InCGperiod], in a configuredGrantConfig, neither repetition of the transmitted transport block nor the TB processing over multiple slots is supported for the configuredGrantConfig.



The proponents were suggesting to update the TP above by adding that UE shall assume that repetition factor is equal to 1. The aim was that regardless of repetition factor in TDRA table, it will be ignored by UE and be changed to 1. The motivation for the optimization was that this will help in reducing the number of combinations and rows in TDRA table. 
Additionally, it was also mentioned, that the typical XR packet will require the whole slot thus the number of combinations for SLIV will not be large to create a problem with scarcity of combinations in TDRA table. It was also pointed out that TDRA table will anyway need rows with repetition factor equal to 1 for the cases where we do not need a repetition.
Based on the above, we think that no further optimization is necessary. That will lead to the choice of repetition factor equal to 1 from TDRA table and not to overriding the previous number by 1.
Proposal 2: Further optimization for repetitions and multi-PUSCH CG is not needed, i.e., the repetition is not supported means to choose the row from TDRA table where the repetition factors is 1 and not overriding any other repetition factors by 1.
In any case, we think that further clarification details of that shall be captured in RRC and UE features and not in TS 38.214.
Proposal 3: TS 38.214 already captures that the repetition is not supported for multi-PUSCH. Any further clarification, if needed, shall be captured in RRC or UE features specifications. 

UTO-UCI and CG deactivation
Another issue raised during RAN1#114bis was the case related to UTO-UCI and CG deactivation. Particularly, when the indication of UTO-UCI is no longer valid: after gNB sends the deactivation command or after it received the confirmation for deactivation from UE. We think this indeed an ambiguous case and shall be resolved. Next, we describe one particular scenario related to CG deactivation and compare different possible solutions. 
The very first TO when UE may send confirmation is “unused”: 
· Approach 1: Indication in UTO-UCI is no longer valid after gNB sends the deactivation command. In that approach, the indication of “unused” is no longer valid after gNB sends the deactivation command, UE do not need to wait for the next TO. However, we already have an agreement that changing from unused to used is not possible. Moreover, gNB might have already re-used the resources, thus this may cause some issues.
· Approach 2: Indication in UTO-UCI is no longer valid after UE sends the confirmation and gNB receives the confirmation. In that approach, the indication of “unused” is still valid after gNB sends the deactivation command and before it receives the confirmation from UE, UE needs to wait for the next TO that is available. Or, more likely, gNB will schedule the UE to send the confirmation with dynamic grant. 

Based on the comparison above, we think that Approach 2 is the most convenient one, the indication from UTO-UCI is no longer valid when all CG resources are released, thus after gNB received the confirmation. Thus, no extra optimization is needed.
Proposal 4: Confirm that indication in UTO-UCI is no longer applicable when the CG resources are released, thus when gNB receives the confirmation for CG deactivation.

One possible way to capture the clarification is updating TS 38.213 (9.3.1). Another alternative is to capture the clarification in TS 38.321 where more details about CG deactivation are provided.
Proposal 5: Decide if clarification related to applicability of UTO-UCI indication is needed in TS 38.213 or in TS 38.321. If decided to include it to TS 38.213 consider the following TP for TS 38.213 (9.3.1).
	9.3.1	UE procedure for reporting UTO-UCI
If the UE is provided nrof_UTO_UCI with value equal to  in configuredGrantConfig of a CG-PUSCH configuration, the UE multiplexes UTO-UCI represented by a bitmap of  bits in each CG-PUSCH transmission for the CG-PUSCH configuration. 
The  bits of UTO-UCI, , have a one-to-one mapping to  subsequent CG-PUSCH TOs in ascending order of start time. For unpaired spectrum operation, the  subsequent CG-PUSCH TOs exclude invalid ones where a UE does not transmit a PUSCH due to collision of the PUSCH with DL symbol(s) indicated by tdd-UL-DL-ConfigurationCommon or tdd-UL-DL-ConfigurationDedicated if provided, or with symbol(s) of an SS/PBCH block with index provided by ssb-PositionsInBurst, based on the procedures in Clause 11.1. A bit value of ‘0’ indicates that the UE may transmit CG-PUSCH, and a bit value of ‘1’ indicates that the UE will not transmit CG-PUSCH, in a corresponding CG-PUSCH TO. When the UE indicates by UTO-UCI a value of ‘1’ for a CG-PUSCH TO, the UE continues to indicate the value of ‘1’ for the CG-PUSCH TO by UTO-UCI multiplexed in subsequent CG-PUSCH transmissions, and the UE does not transmit CG-PUSCH in the CG-PUSCH TO. The indication provided by UTO-UCI is applicable until the configured uplink grant deactivation.




Conclusion
In this contribution, we discussed the remaining items related to XR-specific capacity enhancements.
The following proposals have been made:
Proposal 1: RAN1 confirms the HARQ process ID determination for multi-PUSCH per CG period as in TS 38.321 and that this is captured to chairman’s notes as conclusion.
Proposal 2: Further optimization for repetitions and multi-PUSCH CG is not needed, i.e., the repetition is not supported means to choose the row from TDRA table where the repetition factors is 1 and not overriding any other repetition factors by 1.
Proposal 3: TS 38.214 already captures that the repetition is not supported for multi-PUSCH. Any further clarification, if needed, shall be captured in RRC or UE features specifications. 
Proposal 4: Confirm that indication in UTO-UCI is no longer applicable when the CG resources are released, thus when gNB receives the confirmation for CG deactivation.
Proposal 5: Decide if clarification related to applicability of UTO-UCI indication is needed in TS 38.213 or in TS 38.321. If decided to include it to TS 38.213 consider the following TP for TS 38.213 (9.3.1).
	9.3.1	UE procedure for reporting UTO-UCI
If the UE is provided nrof_UTO_UCI with value equal to  in configuredGrantConfig of a CG-PUSCH configuration, the UE multiplexes UTO-UCI represented by a bitmap of  bits in each CG-PUSCH transmission for the CG-PUSCH configuration. 
The  bits of UTO-UCI, , have a one-to-one mapping to  subsequent CG-PUSCH TOs in ascending order of start time. For unpaired spectrum operation, the  subsequent CG-PUSCH TOs exclude invalid ones where a UE does not transmit a PUSCH due to collision of the PUSCH with DL symbol(s) indicated by tdd-UL-DL-ConfigurationCommon or tdd-UL-DL-ConfigurationDedicated if provided, or with symbol(s) of an SS/PBCH block with index provided by ssb-PositionsInBurst, based on the procedures in Clause 11.1. A bit value of ‘0’ indicates that the UE may transmit CG-PUSCH, and a bit value of ‘1’ indicates that the UE will not transmit CG-PUSCH, in a corresponding CG-PUSCH TO. When the UE indicates by UTO-UCI a value of ‘1’ for a CG-PUSCH TO, the UE continues to indicate the value of ‘1’ for the CG-PUSCH TO by UTO-UCI multiplexed in subsequent CG-PUSCH transmissions, and the UE does not transmit CG-PUSCH in the CG-PUSCH TO. The indication provided by UTO-UCI is applicable until the configured uplink grant deactivation.
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For a multi- PUSCH configured grant (as specified in clause 5.8.2) configured with neither harg-ProcID-Offcet? ot cg-
RetransmissionTimer. the HARQ Process ID associated with the first symbol of a UL transmission is derived from the
Following equation:

'HARO Process ID = [ruumberQfPUSCH-PerPeriod x floos (CURRENT._symbol/periodicity) + ID_OFFSET] modulo
‘nrofHARQ-Processes

For a multi- PUSCH configured grant configured with harg-Proc/D-Offset2. the HARO Process ID associated with the
first symbol of a UL transmission is derived from the following equation

'HARO Process ID = [ruumberQfPUSCH.-PerPeriod x floor (CURRENT_symbol/periodicity) + ID_OFFSET] modulo
‘nrofHARQ-Processes + harg-ProcID-Offiet]

where CURRENT_symbol = (SFN  mumberOfSlotsPer Frame  numberOfSymbolsPerSlot + slot number in the frame
 numberQfSymbols PerSlot + symbol number in the slot), and number OfSlotsPerFrame and mumber OfSymbolsPerSlot
sefer to the number of consecuive slots per Fame and the aumber of consecutive symbols per slot, respectively as

specified in TS 38.211 [8]. For a multi-PUSCH configured grant. ID_OFFSET equals 0 for the first configured vplink
cant within a periodicity of the configuration and K for the K¥ (1 <K < mumberQfPUSCH_PerPeriod) valid
‘configured uplin: erant after the first configured uplink grant within the same periodicity. A confi tin

‘2 multi-PUSCH configured grant is not considered valid if it satisfies the conditions specified in clase xxx in TS
38214 (7]

Editor’s note: The reference for the validality of a CG occasion is to be provided by RANI




