3GPP TSG-RAN WG1 Meeting #114bis	R1-2310255
Xiamen, China, October 9th- October 13th, 2023
Agenda Item:	8.6.1
Source:	Ericsson
Title:	On Maintenance of XR enhancements for NR
Document for:	Discussion, Decision
1	Introduction
The normative work in RAN1 on eXtended Reality (XR) [1], was completed in RAN1#114. The first version of the corresponding specifications for the two objectives of the WID were endorsed at RAN#101 meeting. 
Moreover, RAN plenary at RAN#101 endorsed the introduction of the feature to “Resume PDCCH monitoring after UL NACK” with an optional UE capability under XR WI.
In this contribution, we discuss the maintenance issues related to the specifications of the enhancements under XR WI.
[bookmark: _Ref178064866]2	Discussion
2.1 Multiple transmission occasions per CG period
Issue#1: Applicability to unlicensed operation
In our view, there is no need to support this feature for unlicensed since the NR-U CG in Rel-16 already supports multiple CG PUSCHs per period. In fact, this feature is the equivalence of Rel-16 NR-U CG in a simpler form. Note that the current description in the specification does not exclude the possibility to configure Rel-18 multi-PUSCHs CG for unlicensed band.
	TS 38.214, Clause 6.1.2.3
A set of allowed periodicities P are defined in [12, TS 38.331]. The higher layer parameter cg-nrofSlots, provides the number of consecutive slots allocated within a configured grant period. The higher layer parameter cg-nrofPUSCH-InSlot provides the number of consecutive PUSCH allocations within a slot, where the first PUSCH allocation follows the higher layer parameter timeDomainAllocation for Type 1 PUSCH transmission or the higher layer configuration according to [10, TS 38.321], and UL grant received on the DCI for Type 2 PUSCH transmissions, and the remaining PUSCH allocations have the same length and PUSCH mapping type, and are appended following the previous allocations without any gaps. The higher layer parameter [nrofSlots_InCGperiod] provides the number of consecutive slots allocated within a configured grant period. The same combination of start symbol and length and PUSCH mapping type repeats over the consecutively allocated slots. If [nrofSlots_InCGperiod] is configured, the PUSCH allocation in each consecutive slot follows the higher layer parameter timeDomainAllocation for Type 1 PUSCH transmission or the higher layer configuration according to [10, TS 38.321], and UL grant received in the DCI for Type 2 PUSCH transmissions. If a UE is configured with higher layer parameter [nrofSlots_InCGperiod] in a configuredGrantConfig, the UE does not expect to be configured with cg-nrofSlots and cg-nrofPUSCH-InSlot in the configuredGrantConfig.



Then, assuming that the intention is to not support multi-PUSCHs CG for unlicensed band, there are two approaches to reflect this apectin the current specification:
· Approach 1: The cleanest way would be to update the description of the higher layer parameter nrofSlots_InCGperiod in 38.331 and update the description in 38.214.
· Update the field description of nrofSlots_InCGperiod as the following:
This parameter cannot be configured for operation on shared spectrum.
· Remove the above highlighted text in clause 6.1.2.3 of 38.214.
If a UE is configured with higher layer parameter [nrofSlots_InCGperiod] in a configuredGrantConfig, the UE does not expect to be configured with cg-nrofSlots and cg-nrofPUSCH-InSlot in the configuredGrantConfig.
· Approach 2:  Or alternatively, only update the description in 38.214.
· Update the above highlighted text in clause 6.1.2.3 of 38.214 as the following:
If a A UE does not expect to be is configured with higher layer parameter [nrofSlots_InCGperiod] in a configuredGrantConfig for operation on shared spectrum, the UE does not expect to be configured with cg-nrofSlots and cg-nrofPUSCH-InSlot in the configuredGrantConfig.

We propose to consider adoption of approach 2 since it does create additional cross-WGs work and achieves the same goal. Therefore, we propose the following:
[bookmark: _Toc146918507]Multi-PUSCHs CG is not supported for shared spectrum.
[bookmark: _Toc146918508]Adopt the following TP in Table 1 for Clause 9.1.2.3 of 38.214.
[bookmark: _Ref146894197]Table 1: TP corresponding to Proposal 1
	Reason for change:
	The specification of Rel-18 feature of multiple PUSCH transmisison occasion in a period of a configured grant configuraiton by the higher layer parameter [nrofSlots_InCGperiod] allows the applicability of this feature for shared spectrum. The reason is that a configured grant in shared spectrum can not be configured without cg-nrofSlots and cg-nrofPUSCH-InSlot in the configuredGrantConfig. Introducing this feature for shared spectrum is unnecessary since the same functionality is achieved by configuring cg-nrofSlots and cg-nrofPUSCH-InSlot in the configuredGrantConfig. Hence, the support of this feature can be limited to operation in licensed spectrum.

	
	

	Summary of change:
	Clarify that the [nrofSlots_InCGperiod] is not applicable to operation on shared spectrum. 

	
	

	Consequences if not approved:
	Two features for with the same functionality are supported for operation in shared spectrum.

	
[bookmark: _Toc11352148][bookmark: _Toc20318038][bookmark: _Toc27299936][bookmark: _Toc29673210][bookmark: _Toc29673351][bookmark: _Toc29674344][bookmark: _Toc36645574][bookmark: _Toc45810619][bookmark: _Toc137117157]6.1.2.3	Resource allocation for uplink transmission with configured grant

******************** unchnaged text omitted *****************************
A set of allowed periodicities P are defined in [12, TS 38.331]. The higher layer parameter cg-nrofSlots, provides the number of consecutive slots allocated within a configured grant period. The higher layer parameter cg-nrofPUSCH-InSlot provides the number of consecutive PUSCH allocations within a slot, where the first PUSCH allocation follows the higher layer parameter timeDomainAllocation for Type 1 PUSCH transmission or the higher layer configuration according to [10, TS 38.321], and UL grant received on the DCI for Type 2 PUSCH transmissions, and the remaining PUSCH allocations have the same length and PUSCH mapping type, and are appended following the previous allocations without any gaps. The higher layer parameter [nrofSlots_InCGperiod] provides the number of consecutive slots allocated within a configured grant period. The same combination of start symbol and length and PUSCH mapping type repeats over the consecutively allocated slots. If [nrofSlots_InCGperiod] is configured, the PUSCH allocation in each consecutive slot follows the higher layer parameter timeDomainAllocation for Type 1 PUSCH transmission or the higher layer configuration according to [10, TS 38.321], and UL grant received in the DCI for Type 2 PUSCH transmissions. If a A UE does not expect to be is configured with higher layer parameter [nrofSlots_InCGperiod] in a configuredGrantConfig for operation on shared spectrum, the UE does not expect to be configured with cg-nrofSlots and cg-nrofPUSCH-InSlot in the configuredGrantConfig.
******************** unchnaged text omitted *****************************



Issue#2: Lack of support for repetition
The repetition is not supported for multi-PUSCH CG. 
	Working Assumption
For time domain resource allocation for multi-PUSCH CGs, support
· For TDRA determination (based on NR-U framework)
· For Type-1, follow the rules for DCI format 0_0 on UE specific search space, as defined in Clause 6.1.2.1.1 of TS 38.214.
· Note: To determine the configuration of TDRA, PUSCH repetition type A is assumed according to description in 6.1.2.3 in 38.214 for Type-1.
· It is still an open issue whether repetition is supported. If it is decided repetition is not supported, it implies the corresponding repetition factor for is one.
· For Type-2, the TDRA table is determined by the TDRA table associated with activation DCI, as defined in Clause 6.1.2.1 of TS 38.214.
· Note: The DCI format for activation DCI with pusch-RepTypeA is applicable. 
· It is still an open issue whether repetition is supported. If it is decided repetition is not supported, it implies the corresponding repetition factor for is one.
· N is configured by higher layers
· A single SLIV is determined from TDRA.
· The SLIV used for 1st PUSCH per CG period.
· The PUSCH is used in each of N consecutive slots per CG period 
· Note: N is configured independently from cg-nrofSlots-r16 and cg-nrofPUSCH-InSlot-r16, respectively. N configuration is independent from cgRetransmissionTimer configuration.
· To determine corresponding slots for CG PUSCHs in a period of a multi-PUSCH CG configuration:
· For the first PUSCH in the period, follow the legacy procedures.
· For remaining PUSCHs in the period
· ForType-1 and Type-2, reuse the corresponding procedures for NR-U by applying the RRC parameters N, instead of cg-nrofSlots-r16 and cg-nrofPUSCH-InSlot-r16, respectively.
· FFS: Whether/How to further enhance for operation on TDD

Conclusion
For Type-1 and Type-2 multi-PUSCH CG configuration, Type-A repetition is NOT supported in Rel-18



The corresponding description in specification is as the following:
	TS 38.214, Clause 6.1.2.3
For PUSCH transmissions with a Type 1 or Type 2 configured grant, the number of (nominal) repetitions K to be applied to the transmitted transport block is provided by the indexed row in the time domain resource allocation table if numberOfRepetitions is present in the table; otherwise K is provided by the higher layer configured parameters repK. 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.



From the working assumption, for configuration, Type A repetition is used. However, the UE assumption of the repetition factor should be one irrespective of the repetition factor that the UE determines by RRC or activation DCI. Otherwise, the consequence would be to configure repetition factor for multi-PUSCH CG always equal to one to avoid ambiguity at the UE. In this case, if the repetition factor is obtained from TDRA table, unnecessary restrictions on configuration of TDRA table will be imposed. Since the TDRA table is used for both configured PUSCHs and dynamically scheduled PUSCHs, the dynamic scheduling would be unnecessary affected.
[bookmark: _Toc146918509]Adopt the following TP in Table 2 for Clause 9.1.2.3 of 38.214.

[bookmark: _Ref146894178]Table 2: TP corresponding to Proposal 3
	Reason for change:
	Repetition is not supported for the Rel-18 feature of multiple PUSCH transmisison occasion in a period of a configured grant configuraiton based on the following conclusion and working assumption:

Working Assumption
For time domain resource allocation for multi-PUSCH CGs, support
· For TDRA determination (based on NR-U framework)
· For Type-1, follow the rules for DCI format 0_0 on UE specific search space, as defined in Clause 6.1.2.1.1 of TS 38.214.
· Note: To determine the configuration of TDRA, PUSCH repetition type A is assumed according to description in 6.1.2.3 in 38.214 for Type-1.
· It is still an open issue whether repetition is supported. If it is decided repetition is not supported, it implies the corresponding repetition factor for is one.
· For Type-2, the TDRA table is determined by the TDRA table associated with activation DCI, as defined in Clause 6.1.2.1 of TS 38.214.
· Note: The DCI format for activation DCI with pusch-RepTypeA is applicable. 
· It is still an open issue whether repetition is supported. If it is decided repetition is not supported, it implies the corresponding repetition factor for is one.
· N is configured by higher layers
· A single SLIV is determined from TDRA.
· The SLIV used for 1st PUSCH per CG period.
· The PUSCH is used in each of N consecutive slots per CG period 
· Note: N is configured independently from cg-nrofSlots-r16 and cg-nrofPUSCH-InSlot-r16, respectively. N configuration is independent from cgRetransmissionTimer configuration.
· To determine corresponding slots for CG PUSCHs in a period of a multi-PUSCH CG configuration:
· For the first PUSCH in the period, follow the legacy procedures.
· For remaining PUSCHs in the period
· ForType-1 and Type-2, reuse the corresponding procedures for NR-U by applying the RRC parameters N, instead of cg-nrofSlots-r16 and cg-nrofPUSCH-InSlot-r16, respectively.
· FFS: Whether/How to further enhance for operation on TDD

Conclusion
For Type-1 and Type-2 multi-PUSCH CG configuration, Type-A repetition is NOT supported in Rel-18

From the working assumption, for configuration, Type A repetition is used. However, the UE assumption of the repetition factor should be one irrespective of the repetition factor that the UE determines by RRC or activation DCI. 

	
	

	Summary of change:
	Clarify that the UE assume repetiton factor equal to one when a configured grant is configured with the higher layer parameter [nrofSlots_InCGperiod] 

	
	

	Consequences if not approved:
	The consequence would be to always configure repetition factor for multi-PUSCH CG to one to avoid ambiguity at the UE. In this case, if the repetition factor is obtained from TDRA table, unnecessary restrictions on configuration of TDRA table will be imposed. Since the TDRA table is used for both configured PUSCHs and dynamically scheduled PUSCHs, the dynamic scheduling would be unnecessary affected.

	
6.1.2.3	Resource allocation for uplink transmission with configured grant

******************** unchnaged text omitted *****************************
For PUSCH transmissions with a Type 1 or Type 2 configured grant, the number of (nominal) repetitions K to be applied to the transmitted transport block is provided by the indexed row in the time domain resource allocation table if numberOfRepetitions is present in the table; otherwise K is provided by the higher layer configured parameters repK. For a configuredGrantConfig, If if a UE is configured with higher layer parameter [nrofSlots_InCGperiod], in a configuredGrantConfig, the UE assumes the repetition factor equal to one and does not support repetition, and the UE does not support neither repetition of the transmitted transport block nor the TB processing over multiple slots is supported for the configuredGrantConfig.
******************** unchnaged text omitted *****************************




2.2	UCI indication of unused CG-PUSCH transmission occasions
Issue#1: Applicability to unlicensed operation
During the WI, when details of encoding of CG-UCI and UTO-UCI were discussed, some companies expressed whether the operation on unlicensed should considered. The issue was raised to RAN1 Chair at RAN1#112bis-e, and the following guidance was provided:
	With regards to the discussion on XR for unlicensed spectrum, I understand that the WID does not mention whether the objectives are for licensed or unlicensed. However, all the study that RAN1 did so far was assuming licensed spectrum. As such, I think it makes sense to prioritize licensed spectrum.
My recommendation moving forward would be to prioritize XR related RAN1 work on licensed spectrum.


From our point of view, it is important to provide clarify on that matter and reflect that in specification.
It is important to note that the configured grant without CG-UCI can be used for operation on unlicensed. The current specification describes the procedures when either of the CG-UCI or UTO-UCI is multiplexed in a CG PUSCH. It is unclear to determine whether the UTO-UCI is only used for operation on licensed band when CG-UCI is absent, or UTO-UCI can be used for operation on unlicensed bands but for CG configurations without CG-UCI. Therefore, we need to clarify which of the following outcomes can be concluded:
· Conclusion 1: Indication of UTO-UCI in CG PUSCH transmissions of a CG configuration is not supported for operation on unlicensed.

· Conclusion 2: Indication of UTO-UCI in CG PUSCH transmissions of a CG configuration is supported for operation on unlicensed band when CG does not include CG-UCI

Therefore, we propose the following:
[bookmark: _Toc146918510]Decide on one of the following options:
· [bookmark: _Toc146918511]Option 1: Indication of UTO-UCI in CG PUSCH transmissions of a CG configuration is not supported for operation on unlicensed.
· [bookmark: _Toc146918512]Adopt the TP in Table 3 for Clause 9.3 in 38.213.
· [bookmark: _Toc146918513]Option 2: Indication of UTO-UCI in CG PUSCH transmissions of a CG configuration is supported for operation on unlicensed band when CG does not include CG-UCI
· [bookmark: _Toc146918514]Adopt the TP in Table 4 for Clause 9.3 in 38.213.

[bookmark: _Ref146894044]Table 3: TP corresponding to Option 1 in Proposal 4
	Reason for change:
	 The indication of UTO-UCI in CG PUSCH transmissions of a CG configuration is not supported for operation on unlicensed.
The current specification in clause 9.3 of 38.213 describes the procedures when either of the CG-UCI or UTO-UCI is multiplexed in a CG PUSCH. It is unclear to determine whether the UTO-UCI is only used for operation on licensed band when CG-UCI is absent, or UTO-UCI can be used for operation on unlicensed bands but for CG configurations without CG-UCI being configured.

	
	

	Summary of change:
	Add a description to clarify that the indication of UTO-UCI is not applicable to operation in shared spectrum. 

	
	

	Consequences if not approved:
	Ambiguty in specification in valid configurations 

	
[bookmark: _Ref497053963][bookmark: _Toc12021484][bookmark: _Toc20311596][bookmark: _Toc26719421][bookmark: _Toc29894856][bookmark: _Toc29899155][bookmark: _Toc29899573][bookmark: _Toc29917310][bookmark: _Toc36498184][bookmark: _Toc45699211][bookmark: _Toc146789781]9.3	UCI reporting in physical uplink shared channel

******************** unchnaged text omitted *****************************
For a PUSCH transmission that is configured by a ConfiguredGrantConfig and includes CG-UCI, the UE multiplexes the CG-UCI in the PUSCH transmission using a  value provided by betaOffsetCG-UCI with the mapping defined in Table 9.3-1. The CG-UCI has same priority value as the PUSCH. If the UE is provided cg-UCI-Multiplexing and multiplexes HARQ-ACK information of same priority value as the CG-UCI in the PUSCH transmission, as described in clauses 9 and 9.2.5, the UE jointly encodes the HARQ-ACK information and the CG-UCI [5, TS 38.212] and determines a number of resources for multiplexing the combined information in a PUSCH using  which provides indexes  and  for the UE to use if the UE multiplexes up to 11, and more than 11 combined information bits, respectively. 
For a PUSCH transmission that is configured by a ConfiguredGrantConfig and includes UTO-UCI, the UE multiplexes the UTO-UCI in the PUSCH transmission using a  value provided by betaOffsetUTO-UCI with the mapping defined in Table 9.3-1. The UTO-UCI has same priority value as the PUSCH. If the UE multiplexes HARQ-ACK information of same priority value as the UTO-UCI in the PUSCH transmission, as described in clauses 9 and 9.2.5, the UE jointly encodes the HARQ-ACK information and the UTO-UCI and determines a number of resources for multiplexing the combined information in the PUSCH using  which provides indexes  and  for the UE to use if the UE multiplexes up to 11, and more than 11 combined information bits, respectively.
For operation on shared spectrum, a UE is not expected a PUSCH transmission that is configured by a ConfiguredGrantConfig to include UTO-UCI.

******************** unchnaged text omitted *****************************





[bookmark: _Ref146894053]Table 4: TP corresponding to Option 2 in Proposal 4
	Reason for change:
	Indication of UTO-UCI in CG PUSCH transmissions of a CG configuration is supported for operation on unlicensed band when CG does not include CG-UCI.
The current specification in clause 9.3 of 38.213 describes the procedures when either of the CG-UCI or UTO-UCI is multiplexed in a CG PUSCH. It is unclear to determine whether the UTO-UCI is supported for operation on unlicensed band when CG-UCI is absent, or UTO-UCI is not supported for operation on unlicensed bands.

	
	

	Summary of change:
	Add a description to clarify that the indication of UTO-UCI is supported for operation on shared spectrum band when CG does not include CG-UCI. 

	
	

	Consequences if not approved:
	Ambiguty in specification in valid configurations 

	
9.3	UCI reporting in physical uplink shared channel

******************** unchnaged text omitted *****************************
For a PUSCH transmission that is configured by a ConfiguredGrantConfig and includes CG-UCI, the UE multiplexes the CG-UCI in the PUSCH transmission using a  value provided by betaOffsetCG-UCI with the mapping defined in Table 9.3-1. The CG-UCI has same priority value as the PUSCH. If the UE is provided cg-UCI-Multiplexing and multiplexes HARQ-ACK information of same priority value as the CG-UCI in the PUSCH transmission, as described in clauses 9 and 9.2.5, the UE jointly encodes the HARQ-ACK information and the CG-UCI [5, TS 38.212] and determines a number of resources for multiplexing the combined information in a PUSCH using  which provides indexes  and  for the UE to use if the UE multiplexes up to 11, and more than 11 combined information bits, respectively. 
For a PUSCH transmission that is configured by a ConfiguredGrantConfig and includes UTO-UCI, the UE multiplexes the UTO-UCI in the PUSCH transmission using a  value provided by betaOffsetUTO-UCI with the mapping defined in Table 9.3-1. The UTO-UCI has same priority value as the PUSCH. If the UE multiplexes HARQ-ACK information of same priority value as the UTO-UCI in the PUSCH transmission, as described in clauses 9 and 9.2.5, the UE jointly encodes the HARQ-ACK information and the UTO-UCI and determines a number of resources for multiplexing the combined information in the PUSCH using  which provides indexes  and  for the UE to use if the UE multiplexes up to 11, and more than 11 combined information bits, respectively.
For operation on shared spectrum, a PUSCH transmission that is configured by a ConfiguredGrantConfig to include UTO-UCI, is not expected to include CG-UCI.

******************** unchnaged text omitted *****************************







2.3	Higher layer parameters
The following decision was made during the previous RAN plenary. Therefore, we introduce FG 50-3 to address the related capability associated to this feature.
	RP-231820	PDCCH monitoring resumption after UL NACK
Proposal 1: RAN to agree to introduce the feature of "PDCCH monitoring resumption after UL NACK" in Rel-18 XR.
	- Following TP for TS 38.213 is endorsed.
	- A new RRC parameter (e.g., PdcchMornitoringResumptionAfterNack) is introduced.
	- 	An optional UE capability for the feature is introduced.
	
	conclusion: proposal 1 is endorsed



[bookmark: _Toc146918515]Introduce a new RRC parameter PdcchMornitoringResumptionAfterNack to NR_XR_enh-Core sheet.  If configured, PDCCH monitoring resumption after UL NACK is enabled.

3	Conclusion
[bookmark: _In-sequence_SDU_delivery]Based on the discussion in the previous sections we propose the following:
Proposal 1	Multi-PUSCHs CG is not supported for shared spectrum.
Proposal 2	Adopt the following TP in Table 1 for Clause 9.1.2.3 of 38.214.
Proposal 3	Adopt the following TP in Table 2 for Clause 9.1.2.3 of 38.214.
Proposal 4	Decide on one of the following options:
	Option 1: Indication of UTO-UCI in CG PUSCH transmissions of a CG configuration is not supported for operation on unlicensed.
	Adopt the TP in Table 3 for Clause 9.3 in 38.213.
	Option 2: Indication of UTO-UCI in CG PUSCH transmissions of a CG configuration is supported for operation on unlicensed band when CG does not include CG-UCI
	Adopt the TP in Table 4 for Clause 9.3 in 38.213.
Proposal 5	Introduce a new RRC parameter PdcchMornitoringResumptionAfterNack to NR_XR_enh-Core sheet.  If configured, PDCCH monitoring resumption after UL NACK is enabled.
[bookmark: _Ref174151459][bookmark: _Ref189809556]References
[bookmark: _Ref131421080]RP-230786		Updated WID on XR Enhancements for NR; Nokia, Qualcomm
Appendix
RAN1#112 agreements and conclusions
The 1st objective
Multiple CG PUSCH transmission occasions in a period of a single CG PUSCH configuration (RAN1, RAN2); 
TDRA design:
Agreement
For determination of the time domain resource allocation of CG PUSCHs associated to a multi-PUSCHs CG, the following alternatives for further study:
· Alt-A: TDRA determination based on repetition framework. 
· Alt-A1: Follow the time domain resource mapping of Type A repetition
· N configured by higher layers or indicated by activation DCI
· Single SLIV is determined from TDRA
· The same SLIV in N PUSCH in consecutive slots per CG period
· FFS for non-consecutive slots
· FFS details, including related RRC parameters
· Alt-A2: Follow the time domain resource mapping of Type B repetition
· N configured by higher layers or indicated by activation DCI
· Single SLIV is determined from TDRA
·  The SLIV used for 1st PUSCH per CG period.
· N consecutive nominal PUSCHs with same duration per CG period
· Note: N is not necessarily the repetition factor.
FFS details, including related RRC parameters
· Alt-B: 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
· Alt-C: TDRA determination based on single DCI scheduling multiple PUSCHs
· Alt-C1: Follow Rel-16 single DCI scheduling multiple PUSCHs
· TDRA configured by pusch-TimeDomainAllocationListForMultiPUSCH-r16 with k2-r16
· A row of TDRA with N entries determines the time domain resources allocation of N PUSCH TOs per period
· Note: N PUSCH TOs should be consecutive PUSCH TOs in consecutive slots.
· FFS details, including related RRC parameters
· Alt-C2: Follow Rel-17 single DCI scheduling multiple PUSCHs
· TDRA configured by pusch-TimeDomainAllocationListForMultiPUSCH-r16 with extendedK2-r17
· A row of TDRA with N entries determines the time domain resources allocation of N PUSCH TOs per period
· Note: N PUSCH TOs can be non-consecutive PUSCHs and/or in non-consecutive slots.
· FFS details, including related RRC parameters
HARQ ID design:
Conclusion
RAN1 discusses to decide how to determine the HARQ process ID of CG PUSCHs of a multi-PUSCHs CG.
Agreement
For determination of HARQ process IDs associated to PUSCHs in multi-PUSCHs CG assuming one TB per PUSCH, consider the following alternatives:
· Alt. 1:  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 period duration divided by X instead of the period duration.
· The HARQ process ID of the remaining PUSCHs in the period is determined by incrementing the HARQ process ID of the preceding PUSCH in the period.
· Alt 1-1; X = 1
· Alt 1-2: X is the number of configured PUSCHs in a period
· Alt 1-3: X is provided by RRC configuration.
· FFS details
· Alt. 2: Support that UE can decide, as in NR-U, the HARQ IDs for the multiple CG PUSCH transmission occasions and indicate the decided HARQ IDs to gNB if multiple HARQ processes are used for the multiple CG PUSCH transmission occasions in a period of a single CG PUSCH configuration
· FFS details	
· Alt. 3: The HARQ process ID for the configured PUSCHs in a period is determined based on the legacy CG procedure when cg-RetransmissionTimer is not configured.
· FFS on potential enhancements different from previous alternatives
· Alt 3-1: Note: Same HP ID would be used for all PUSCHs within a period.
· FFS details
· Alt 3-2: Note: Different HP ID could be used for all PUSCHs within a period.
· FFS details
· Alt. 4:  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.
· The HARQ process ID of the remaining PUSCHs in the period is determined by incrementing the HARQ process ID of the preceding PUSCH in the period
· FFS on potential enhancements different from previous alternatives
· Alt 5: Support that UE can decide, as in NR-U, the HARQ IDs for the first CG PUSCH transmission occasions and indicate the decided HARQ IDs to gNB if multiple HARQ processes are used for the multiple CG PUSCH transmission occasions in a period of a single CG PUSCH configuration
· The HARQ process ID of the remaining PUSCHs in the period is determined by incrementing the HARQ process ID of the preceding PUSCH in the period
· FFS details
· Alt 6: FFS other solutions

MCS/FDRA, other  design parameters:
Agreement
For the PUSCHs parameters in a multi-PUSCHs CG configuration, the configuration/indication parameters except MCS and FDRA of CG PUSCHs in a multi-PUSCHs CG configuration are the same
· FFS: For MCS and FDRA, study further to decide whether/how to be different.
· FFS: Applicability to type-1 and type-2
· Note: TDRA and HP ID are not in this scope of the above statement.

The 2nd objective:
Dynamic indication of unused CG PUSCH occasion(s) based on UCI by the UE (RAN1, RAN2);
What information UTO-UCI contains:
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.

When UTO-UCI is sent:
Agreement
For dynamic indication of unused CG PUSCH occasion(s) based on a UCI, the following options for further down-scoping with possible revision, are considered for the transmission occasion of the UCI:
· Option 1: A transmitted CG PUSCH, includes the UCI.
· FFS details
· Option 2: A transmitted CG PUSCH includes the UCI, if it is transmitted in an occasion determined by RRC.
· FFS details
· Option 3: A transmitted CG PUSCH includes the UCI, if it is transmitted in a pre-defined transmission occasion.
· FFS details
· Example of a pre-determined occasion: 1st configured PUSCH TO in a CG period or 1st configured PUSCH TO in a multiple CG periods
· Option 4: A transmitted CG PUSCH includes the UCI, if it is transmitted in a transmission occasion determined satisfying given condition(s).
· FFS details
· Examples of a condition: A first transmitted PUSCH in a CG period, or a first PUSCH transmission within a multiple of CG periods.
Other options are not precluded. Proponent companies to provide details.

How UTO-UCI is sent:
Agreement
The physical channel that carries the UCI that provides information about unused CG PUSCH transmission occasions is CG PUSCH.
Agreement
Encoding and multiplexing for “the UCI that provides information about unused CG PUSCH transmission occasions” in a CG PUSCH applies encoding and multiplexing procedures for CG-UCI as baseline.
· FFS on details
Agreement
Consider the following alternatives for “the UCI that provides information about unused CG PUSCH transmission occasions” for down-selection or revision
· Alt. 1: “The UCI that provides information about unused CG PUSCH transmission occasions” is defined as a new UCI. 
· FFS on details
· Alt. 2: “The UCI that provides information about unused CG PUSCH transmission occasions” is added as new field(s) to the CG-UCI.
· FFS on details
· Alt. 3: “The UCI that provides information about unused CG PUSCH transmission occasions” replaces/re-purposes some field(s) of the CG-UCI.
· FFS on details

RAN1#112bis-e agreements and conclusions
The 1st objective
Multiple CG PUSCH transmission occasions in a period of a single CG PUSCH configuration (RAN1, RAN2);  
TDRA design:
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

MCS design:
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
FDRA design:
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
HARQ ID design:
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.

The 2nd objective:
Dynamic indication of unused CG PUSCH occasion(s) based on UCI by the UE (RAN1, RAN2);
What information UTO-UCI contains:
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
The UTO-UCI provides a bitmap where a bit corresponds to a TO within a time duration/range. The bit indicates whether the TO is “unused”.
· FFS: Details including time duration/range
Note: The term “UTO-UCI” refers to the “UCI that provides information about unused CG PUSCH transmission occasions” for convenience.
When UTO-UCI is sent:
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.

How UTO-UCI is sent:
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.

Agreement
The existing CG-UCI encoding and multiplexing procedures are reused for encoding the “UTO-UCI” in a configured grant PUSCH in absence or presence of other UCIs being multiplexed in the PUSCH, by applying the following adjustments:
· The “UTO-UCI” is used instead of CG-UCI in the corresponding procedures for encoding of CG-UCI and/or HARQ-ACK, whichever is present.
· For determining the beta-offset,
· Beta offset is configured for the “UTO-UCI” 
· If UTO-UCI and HARQ-ACK is not jointly encoded, the beta offset for the “UTO-UCI” is used in the procedures instead of CG-UCI beta offset
· If UTO-UCI and HARQ-ACK is jointly encoded, HARQ-ACK beta offset is used in the procedures instead of CG-UCI beta offset
· FFS on sequence generation order between UTO-UCI and HARQ-ACK
· FFS on dropping rule between UTO-UCI and HARQ-ACK when joint encoding is not configured
· Note: The term “UTO-UCI” refers to the “UCI that provides information about unused CG PUSCH transmission occasions” for convenience.

RAN1#113 agreements and conclusions
The 1st objective
Multiple CG PUSCH transmission occasions in a period of a single CG PUSCH configuration (RAN1, RAN2);  
TDRA design:
Working Assumption
For time domain resource allocation for multi-PUSCH CGs, support
· For TDRA determination (based on NR-U framework)
· For Type-1, follow the rules for DCI format 0_0 on UE specific search space, as defined in Clause 6.1.2.1.1 of TS 38.214.
· Note: To determine the configuration of TDRA, PUSCH repetition type A is assumed according to description in 6.1.2.3 in 38.214 for Type-1.
· It is still an open issue whether repetition is supported. If it is decided repetition is not supported, it implies the corresponding repetition factor for is one.
· For Type-2, the TDRA table is determined by the TDRA table associated with activation DCI, as defined in Clause 6.1.2.1 of TS 38.214.
· Note: The DCI format for activation DCI with pusch-RepTypeA is applicable. 
· It is still an open issue whether repetition is supported. If it is decided repetition is not supported, it implies the corresponding repetition factor for is one.
· N is configured by higher layers
· A single SLIV is determined from TDRA.
· The SLIV used for 1st PUSCH per CG period.
· The PUSCH is used in each of N consecutive slots per CG period 
· Note: N is configured independently from cg-nrofSlots-r16 and cg-nrofPUSCH-InSlot-r16, respectively. N configuration is independent from cgRetransmissionTimer configuration.
· To determine corresponding slots for CG PUSCHs in a period of a multi-PUSCH CG configuration:
· For the first PUSCH in the period, follow the legacy procedures.
· For remaining PUSCHs in the period
· ForType-1 and Type-2, reuse the corresponding procedures for NR-U by applying the RRC parameters N, instead of cg-nrofSlots-r16 and cg-nrofPUSCH-InSlot-r16, respectively.
· FFS: Whether/How to further enhance for operation on TDD
Agreement
For time domain resource allocation for multi-PUSCH CGs, support
· For TDRA determination (based on NR-U framework)
· For Type-1, follow the rules for DCI format 0_0 on UE specific search space, as defined in Clause 6.1.2.1.1 of TS 38.214.
· Note: To determine the configuration of TDRA, PUSCH repetition type A is assumed according to description in 6.1.2.3 in 38.214 for Type-1.
· It is still an open issue whether repetition is supported. If it is decided repetition is not supported, it implies the corresponding repetition factor for is one.
· For Type-2, the TDRA table is determined by the TDRA table associated with activation DCI, as defined in Clause 6.1.2.1 of TS 38.214.
· Note: The DCI format for activation DCI with pusch-RepTypeA is applicable. 
· It is still an open issue whether repetition is supported. If it is decided repetition is not supported, it implies the corresponding repetition factor for is one.
· N is configured by higher layers
· A single SLIV is determined from TDRA.
· The SLIV used for 1st PUSCH per CG period.
· The PUSCH is used in each of N consecutive slots per CG period
· Note: N is configured independently from cg-nrofSlots-r16 and cg-nrofPUSCH-InSlot-r16, respectively. N configuration is independent from cgRetransmissionTimer configuration.
· To determine corresponding slots for CG PUSCHs in a period of a multi-PUSCH CG configuration:
· For the first PUSCH in the period, follow the legacy procedures.
· For remaining PUSCHs in the period
· ForType-1 and Type-2, reuse the corresponding procedures for NR-U by applying the RRC parameters N, instead of cg-nrofSlots-r16 and cg-nrofPUSCH-InSlot-r16, respectively.

HARQ ID design:
Agreement:
With respect to the agreement on HARQ process ID determination for multi-PUSCH Cg in RAN1#112bis-e, support the following:
· Y=1
· Offset 1=0 (i.e., remove Offset 1)
· Offset 2=0 (i.e., remove Offset 2)
Agreement
For determination of HARQ process Ids associated to PUSCHs in multi-PUSCHs CG assuming one TB per PUSCH:
· X is outside the floor operation
· X= the number of configured PUSCHs in the CG period
Send an LS to RAN2 to inform this agreement. LS is endorsed in R1-230XXXX.
Agreement
The following working assumption is confirmed
(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 one with module operation with nrofHARQ-Processes or module operation with (nrofHARQ-Processes + harq-ProcID-Offset2), whichever applicable.

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 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 = [X*floor( (CURRENT_symbol ) / periodicity)] modulo nrofHARQ-Processes
· HARQ Process ID = [X*floor((CURRENT_symbol ) / periodicity)] modulo nrofHARQ-Processes + harq-ProcID-Offset2
· X= the number of configured PUSCHs in the CG period
· The HARQ process ID of the remaining configured and valid CG PUSCHs in the period is determined by incrementing the HARQ process ID of the preceding PUSCH in the period by one with module operation with nrofHARQ-Processes or module operation with (nrofHARQ-Processes + harq-ProcID-Offset2), whichever applicable.
· 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.
Send an LS to RAN2 to convey the above RAN1 agreement. Final LS is in R1-2306233.

The 2nd objective:
Dynamic indication of unused CG PUSCH occasion(s) based on UCI by the UE (RAN1, RAN2);
General
Agreement
· When a CG PUSCH occasion is indicated as “unused”, the UE is not allowed to transmit CG PUSCH on that CG PUSCH occasion. 
· For any other CG PUSCH occasion that is NOT indicated as “unused”, the UE is allowed to transmit or not to transmit CG PUSCH on that CG PUSCH occasion as per legacy specification.
· No RAN1 specification impact
Agreement
· A CG PUSCH occasion indicated as “unused” earlier, is not allowed to be indicated as “NOT unused later”.
· A CG PUSCH occasion indicated as “NOT unused” earlier, can be indicated as “unused” later.
· FFS: Whether there is specification impact

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.

Agreement
Indication of UTO-UCI by CG PUSCHs associated to a CG configuration, is enabled by configuration of an RRC parameter.
· FFS on whether/how to extend to multiple CG configurations

What information UTO-UCI contains:
Agreement:
For a CG configuration with UTO-UCI indication enabled, to determine the indicated CG PUSCH by a UTO-UCI indication, consider the following options for further down-selection:
Option A-1a: 
· Configure the RRC parameter UTO_period.
· FFS range value of UTO_period
· Alt-1: values in time unit (e.g., XR traffic periodicity)
· Alt-2: one or multiple of CG periodicity given by integer values (n=1, 2, ..)
· The starting time of the first period of UTO periodicity starts at the same as starting time of the first period of the CG configuration and ends after UTO_period. The next UTO period(s) are followed after the first UTO period.
· A transmitted CG PUSCH that is confined within a UTO period, carries UTO-UCI that is applicable to the CG PUSCH TOs within the UTO period.
Option A-2a:
· Configure the RRC parameter UTO_period.
· FFS range value of UTO_period
· Alt-1: values in time unit (e.g., XR traffic periodicity)
· Alt -2: one or multiple of CG periodicity given by integer values (n=1, 2, ..)
· Configure the RRC parameter UTO_offset. 
· FFS range value of UTO_offset 
· The starting time of the first period of UTO periodicity starts at the same as starting time of the first period of the CG configuration and ends after UTO_period. The next UTO period(s) are followed after the first UTO period.
· A transmitted CG PUSCH that is confined within a UTO period, carries UTO-UCI that is applicable to the CG PUSCH TOs within the UTO period and after UTO_offset from the end of the transmitted CG PUSCH.
Option B-a:
· Configure the RRC parameter UTO_period.
· FFS range value of UTO_period
· Alt-1: values in time unit (e.g., XR traffic periodicity)
· Alt -2: one or multiple of CG periodicity given by integer value (n=1, 2, ..)
· UTO_offset is the offset value. 
· Alt-1: UTO_Offset is provided by configuration.
· FFS range value of UTO_offset 
· Alt-2: UTO_Offset = 0
· A transmitted CG PUSCH carries UTO-UCI that is applicable to the valid CG PUSCH TOs that are confined within UTO_period starting with UTO_offset from the end of the transmitted CG PUSCH. 
Option B-b2:
· Configure the RRC parameter Nu (Nu is the size of bit-map)
· FFS range value of Nu
· UTO_offset is the offset value. 
· Alt-1: UTO_Offset is provided by configuration.
· FFS range value of UTO_offset 
· Alt-2: UTO_Offset = 0
· A transmitted CG PUSCH, carries UTO-UCI that is applicable to the Nu consecutive and valid CG PUSCH TOs, starting with UTO_offset from the end of the transmitted CG PUSCH.
FFS on whether/how to extend to multiple CG configurations
RAN1#114 agreements and conclusions
The 1st objective
Multiple CG PUSCH transmission occasions in a period of a single CG PUSCH configuration (RAN1, RAN2);  
Conclusion
For Type-1 and Type-2 multi-PUSCH CG configuration, Type-A repetition is NOT supported in Rel-18
Agreement
For a multi-PUSCH CG configuration, the range value of the higher layer parameter indicating number of consecutive slots (N in previous agreements) is:
· Max value=16 or 32
· Up to UE capability
· Min value=2
Agreement:
Select one of the following options:
· Option 1: Introduce a new capability to indicated maximum number of multi-PUSCH CG configurations (at least 2) per BWP of a serving cell and across all serving cells
· FG 50-1 as pre-requisite.
· FG 11-9 NOT as pre-requisite
· Option 2: Introduce a new capability to indicated maximum number of multi-PUSCH CG configurations (at least 2) per BWP of a serving cell and across all serving cells. The maximum number should not exceed the corresponding maximum number of CG configurations indicated by FG 11-9.
· FG 50-1 as pre-requisite.
· FG 11-9 as pre-requisite
· Option 3: Maximum number of multi-PUSCH CG configuration per BWP of a serving cell is one.
The 2nd objective:
Dynamic indication of unused CG PUSCH occasion(s) based on UCI by the UE (RAN1, RAN2);
Agreement
· Configure the RRC parameter Nu (Nu is the size of bit-map)
· FFS range value of Nu
· UTO_offset is the offset value. 
· Alt-1: UTO_Offset is provided by configuration.
· FFS range value of UTO_offset 
· Alt-2: UTO_Offset = 0
· A transmitted CG PUSCH, carries UTO-UCI that is applicable to the Nu consecutive and valid CG PUSCH TOs, starting with UTO_offset from the end of the transmitted CG PUSCH.
FFS on whether/how to extend to multiple CG configurations
Strong concerns have been raised on the above proposal in terms of benefit and UE complexity by CATT, ZTE, Huawei, Apple, MTK, and Google.
Agreement
When UTO-UCI and HARQ-ACK are jointly encoded, HARQ-ACK bit sequence is concatenated after UTO-UCI bit sequence, by reusing the same mechanism adopted for joint encoding of CG-UCI and HARQ-ACK.

Conclusion
There is no consensus on the following proposal:
Introduce a new RRC parameter UTO-UCI-Multiplexing (similar to cg-UCI-Multiplexing) to enable/disable joint coding of HARQ-ACK and UTO-UCI in a CG PUSCH with the UTO-UCI.

Agreement
For a CG configuration with UTO-UCI indication enabled:
· For the range value for the RRC parameter Nu (Nu is the size of bit-map): (3, …, 8)

Conclusion
There is no consensus to introduce RRC parameter UTO_offset. This over-rides earlier RAN1 agreements.
Conclusion
Extending the UTO_UCI indication by CG PUSCH(s) of a CG configuration to CG PUSCH(s) of other CG configuration(s) is not supported in Rel-18.

General
Agreement
Response LS to R1-2306379 is agreed. LS in R1-2308654.

Agreement
The following TP with stage 2 description for physical layer enhancements is endorsed in principle for TS 38.300. Send an LS to RAN2. Final LS in R1-2308659.
-----------------< Start of TP>--------------------
16.X.4    Capacity
16.X.4.1        Physical Layer Enhancements
The following enhancements for configured grant-based PUSCH transmission are introduced:

-     Support of multiple CG PUSCH transmission occasions within a single period of a CG configuration

-     Indication of unused CG PUSCH occasion(s) of a CG configuration with Uplink Control Information multiplexed in CG PUSCH transmission of the CG configuration.

-----------------< End of TP>--------------------
