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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;  
· Valid/invalid TOs for determination of HARQ process ID for multi-PUSCH CG;
· Clarification of joint encoding of UTO-UCI and HARQ-ACK.
[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 TP was captured in RAN2 running CR for TS 38.321:
	<omitted text>
For a multi-PUSCH configured grant (as specified in clause 5.8.2) configured with neither harq-ProcID-Offset2 nor cg-RetransmissionTimer, the HARQ Process ID associated with the first symbol of a UL transmission is derived from the following equation:
HARQ Process ID = [numberOfPUSCH-PerPeriod × floor (CURRENT_symbol/periodicity) + ID_OFFSET] modulo nrofHARQ-Processes
For a multi-PUSCH configured grant configured with harq-ProcID-Offset2, the HARQ Process ID associated with the first symbol of a UL transmission is derived from the following equation:
HARQ Process ID = [numberOfPUSCH-PerPeriod × floor (CURRENT_symbol/periodicity) + ID_OFFSET] modulo nrofHARQ-Processes + harq-ProcID-Offset2
where CURRENT_symbol = (SFN × numberOfSlotsPerFrame × numberOfSymbolsPerSlot + slot number in the frame × numberOfSymbolsPerSlot + symbol number in the slot), and numberOfSlotsPerFrame and numberOfSymbolsPerSlot refer to the number of consecutive slots per frame and the number 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 uplink grant within a periodicity of the configuration and K for the Kth (1 ≤ K < numberOfPUSCH_PerPeriod) valid configured uplink grant after the first configured uplink grant within the same periodicity. A configured uplink grant in a multi-PUSCH configured grant is not considered valid if it satisfies the conditions specified in clause x.x.x in TS 38.214 [7].
Editor’s note:  The reference for the validality of a CG occasion is to be provided by RAN1.
<omitted text>



[bookmark: _Hlk146282047]We propose that RAN1 confirms the updates provided from RAN2. 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 that RAN2 sent over LS R1-2308825 (R2-2309007) and that this is captured to chairman’s notes as conclusion.

Valid/invalid TOs for HARQ process IDs
As per editor’s note in TP for TS 38.231 and RAN2 LS [2], RAN1 is expected to provide a reference for the valid/invalid occasion. From the note made in RAN1#113 agreement, the invalid occasion is:
	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.



 
The current way of capturing this note into TS 38.214 is to refer to the entire clause 11.1 of TS 38.213. 
	<omitted text>
When [nrofSlots_InCGperiod] is configured for Type 1 configured grant or Type 2 configured grant, HARQ process ID for the Kth (1 < K ≤ [nrofSlots_InCGperiod]) valid configured PUSCH grant is determined as in clause 5.4.1 of [10, TS 38.321], excluding invalid configured PUSCH grant(s) that are not transmitted as described in clause 11.1 of [6, TS 38.213].
<omitted text>



However, the clause 11.1 of TS 38.213 describes more cases when a PUSCH is not transmitted than the note from RAN1#113 agreement, e.g,:
	<omitted text>
For operation on a single carrier in unpaired spectrum, if a UE is configured by higher layers to transmit SRS, or PUCCH, or PUSCH, or PRACH in a set of symbols of a slot and the UE detects a DCI format indicating to the UE to receive CSI-RS or PDSCH in a subset of symbols from the set of symbols, then 
-	If the UE does not indicate the capability of [partialCancellation], the UE does not expect to cancel the transmission of the PUCCH or PUSCH or PRACH in the set of symbols if the first symbol in the set occurs within  relative to a last symbol of a CORESET where the UE detects the DCI format; otherwise, the UE cancels the PUCCH, or the PUSCH, or an actual repetition of the PUSCH [6, TS 38.214], determined from clauses 9, 9.2.5 and 9.2.6 or clause 6.1 of [6, TS 38.214], or the PRACH transmission in the set of symbols.
-	If the UE indicates the capability of [partialCancellation], the UE does not expect to cancel the transmission of the PUCCH or PUSCH or PRACH in symbols from the set of symbols that occur within  relative to a last symbol of a CORESET where the UE detects the DCI format. The UE cancels the PUCCH, or the PUSCH, or an actual repetition of the PUSCH [6, TS 38.214], determined from clauses 9, 9.2.5 and 9.2.6 or clause 6.1 of [6, TS 38.214], or the PRACH transmission in remaining symbols from the set of symbols.  
-	The UE does not expect to cancel the transmission of SRS in symbols from the subset of symbols that occur within  relative to a last symbol of a CORESET where the UE detects the DCI format. The UE cancels the SRS transmission in remaining symbols from the subset of symbols. 
<omitted text>



Additionally, clause 11.1 of TS 38.213 contains subclause 11.1.1 and describes the case when a UE is configured by higher layers with parameter SlotFormatIndicator together with DCI format 2_0 configuration, enabling DCI based slot format adaptation. 
Thus, we propose to clarify the valid/invalid terminology in RAN1 to avoid ambiguity and to ensure common understanding between UE and network.
Proposal 2: RAN1 to clarify whether all cases from clause 11.1 and subclause 11.1.1 of TS 38.213 are considered as invalid occasions or only the part indicated in the note of the agreement.
If it is clarified by RAN1 that the valid/invalid definition is based on collision to DL symbol(s) indicated by tdd-UL-DL-ConfigurationCommon or tdd-UL-DL-ConfigurationDedicated or SSB symbols, following TP could be considered to TS 38.214:
Proposal 3: Consider the following TP for TS 38.214:
	<omitted text>
When [nrofSlots_InCGperiod] is configured for Type 1 configured grant or Type 2 configured grant, HARQ process ID for the Kth (1 < K ≤ [nrofSlots_InCGperiod]) valid configured PUSCH grant is determined as in clause 5.4.1 of [10, TS 38.321], excluding invalid configured PUSCH grant(s) that are not transmitted based on collision with DL symbol(s) indicated by tdd-UL-DL-ConfigurationCommon or tdd-UL-DL-ConfigurationDedicated or SSB symbols, as described in clause 11.1 of [6, TS 38.213].
<omitted text>



In a companion paper [3] we propose to provide reply LS to RAN2. This LS should be provided once the RAN1 confirms the definition.

Joint encoding of UTO-UCI and HARQ-ACK 
The joint encoding of UTO-UCI and HARQ-ACK shall follow the same rule as for joint encoding of CG-UCI and HARQ-ACK. Current way of capturing this to TS 38.212 is as follows:
	<omitted text>
6.3.2.1.4	HARQ-ACK and CG-UCI/UTO-UCI 
If the higher layer parameter nrof_UTO_UCI is configured, the procedure in this clause 6.3.2.1.4 applies by replacing CG-UCI with UTO-UCI in all the notations and texts, and replacing "When higher layer parameter cg-UCI-Multiplexing is configured" with "When UTO-UCI and HARQ-ACK are transmitted on a PUSCH".
<omitted text>



However, the following “When UTO-UCI and HARQ-ACK are transmitted on a PUSCH” from TP above does not say anything about same or different priority when UTO-UCI and HARQ-ACK are transmitted on a PUSCH and thus can bring some ambiguity.
We propose to clarify that only when UTO-UCI and HARQ-ACK are with the same priority index, they can be jointly encoded. And in case UTO-UCI and HARQ-ACK are with different priority indexes, separate encoding should be applied.
Proposal 4: Since joint encoding of UTO-UCI and HARQ-ACK is supported when UTO-UCI and HARQ-ACK are same priority consider the following editorial TP for TS 38.212:
	<omitted text>
6.3.2.1.4	HARQ-ACK and CG-UCI/UTO-UCI with the same priority index
If the higher layer parameter nrof_UTO_UCI is configured, the procedure in this clause 6.3.2.1.4 applies by replacing CG-UCI with UTO-UCI in all the notations and texts, and replacing "When higher layer parameter cg-UCI-Multiplexing is configured" with "When UTO-UCI and HARQ-ACK are transmitted on a PUSCH".
<omitted text>





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 that RAN2 sent over LS R1-2308825 (R2-2309007) and that this is captured to chairman’s notes as conclusion.
Proposal 2: RAN1 to clarify whether all cases from clause 11.1 and subclause 11.1.1 of TS 38.213 are considered as invalid occasions or only the part indicated in the note of the agreement.
Proposal 3: Consider the following TP for TS 38.214:
	<omitted text>
When [nrofSlots_InCGperiod] is configured for Type 1 configured grant or Type 2 configured grant, HARQ process ID for the Kth (1 < K ≤ [nrofSlots_InCGperiod]) valid configured PUSCH grant is determined as in clause 5.4.1 of [10, TS 38.321], excluding invalid configured PUSCH grant(s) that are not transmitted based on collision with DL symbol(s) indicated by tdd-UL-DL-ConfigurationCommon or tdd-UL-DL-ConfigurationDedicated or SSB symbols, as described in clause 11.1 of [6, TS 38.213].
<omitted text>



Proposal 4: Since joint encoding of UTO-UCI and HARQ-ACK is supported when UTO-UCI and HARQ-ACK are same priority consider the following editorial TP for TS 38.212:
	<omitted text>
6.3.2.1.4	HARQ-ACK and CG-UCI/UTO-UCI with the same priority index
If the higher layer parameter nrof_UTO_UCI is configured, the procedure in this clause 6.3.2.1.4 applies by replacing CG-UCI with UTO-UCI in all the notations and texts, and replacing "When higher layer parameter cg-UCI-Multiplexing is configured" with "When UTO-UCI and HARQ-ACK are transmitted on a PUSCH".
<omitted text>
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