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Introduction
In this contribution, we discuss the remaining issues on R18 XR.
1. 
2. 
Discussion
1.1 UL skipping
According to TS38.321, if R16 uplink skipping is enabled for CG, and there is UCI to be multiplexed on a CG PUSCH transmission, MAC layer would generate the MAC PDU for the HARQ entity. Meanwhile, as described in TS38.213 (copied to Annex for reference), UTO-UCI is supposed to be multiplexed in all of CG PUSCH transmissions. The combination of these two facts drive a derivation that, when both enhancedSkipUplinkTxConfigured-r16 and nrof_UTO_UCI are configured to a UE, MAC layer would generate MAC PDU for every CG PUSCH occasion, which means every CG-PUSCH occasion would be “not unused” for sure; in other words, the indication by UTO-UCI is always predictable and therefore useless. 
Observation 1: Within the current RAN2 specification, when both enhancedSkipUplinkTxConfigured-r16 and nrof_UTO_UCI are configured to a UE, MAC layer always generates MAC PDU, which makes UTO-UCI indication always predictable and therefore useless.
[bookmark: _Hlk148517220]In order to avoid the above unreasonable situation, we propose that if R16 uplink skipping is enabled for CG and no data is available for a CG PUSCH transmission with UTO-UCI, MAC does not generate a MAC PDU if there is no UCI except UTO-UCI to be multiplexed on this PUSCH transmission as specified in TS 38.213.
Proposal 1: Send to RAN2 the following recommendation on the update of TS38.321:
	5.4.3.1.3	Allocation of resources
************** Unchanged parts omitted**************
The MAC entity shall:
1>	if the MAC entity is configured with enhancedSkipUplinkTxDynamic with value true and the grant indicated to the HARQ entity was addressed to a C-RNTI, or if the MAC entity is configured with enhancedSkipUplinkTxConfigured with value true and the grant indicated to the HARQ entity is a configured uplink grant:
2>	if there is no UCI except UTO-UCI to be multiplexed on this PUSCH transmission as specified in TS 38.213 [6]; and
2>	if there is no aperiodic CSI requested for this PUSCH transmission as specified in TS 38.212 [9]; and
2>	if the MAC PDU includes zero MAC SDUs; and
2>	if the MAC PDU includes only the periodic BSR and there is no data available for any LCG, or the MAC PDU includes only the padding BSR:
3>	not generate a MAC PDU for the HARQ entity.
************** Unchanged parts omitted**************



1.2 Validation for UL grant Type-2
[bookmark: _Hlk148601773]In R16, up to 12 CG configurations can be configured to a UE. If a UE is configured with multiple type-2 CG configurations, 4-bit HARQ process number field in a DCI format 0_0/0_1/1_0/1_1 indicates an activation or a release corresponding to ConfiguredGrantConfigIndex of the type-2 CG configuration. 
[bookmark: _Hlk148538541]Both the maximum of multi-PUSCHs CG configurations and the maximum number of single-PUSCH CG configurations and multi-PUSCHs CG configurations configured to a UE are still under discussion on UE feature for R18 XR. If both single-PUSCH CG configurations and multi-PUSCHs CG configurations are configured to a UE, the following options can be considered to activate or release a type-2 CG configuration:
· Option 1: Single-PUSCH type-2 CG configuration and multi-PUSCHs type-2 CG configuration have independent configuration index space.
· HARQ process number field indicates, as in R16, the CG configuration index for either single-PUSCH type-2 CG configuration or multi-PUSCHs type-2 CG configuration.
· Another DCI field, e.g., RV field, is used to distinguish CG configuration index space between single-PUSCH type-2 CG configuration and multi-PUSCHs type-2 CG configuration. 
· Option 2: Single-PUSCH type-2 CG configuration and multi-PUSCHs type-2 CG configuration share the same configuration index space. 
· Option 2-1: The size of shared configuration index space remains the same as in R16, i.e., no more than 16.
· Option 2-2:  The size of shared configuration index space is extended to be more than 16. In this case, another DCI field, e.g. RV field, is used (as MSB of configuration index) along with HARQ process number field (as LSB of configuration index.)
[bookmark: _GoBack]To keep single-PUSCH type-2 CG configuration index space unchanged can provide maximum flexibility and has limited impact on specification, therefore we propose to use both HARQ process number and RV DCI fields to indicate a type-2 CG configuration for activation or release. It should be noted that, when RV field or some bit of RV field is used for index space extension, its functionality on DCI validation as in existing specification logic would be accordingly affected. 
Proposal 2: When single-PUSCH CG configuration(s) and multi-PUSCHs CG configuration(s) are configured to a UE, both HARQ process number and RV fields in a DCI format are used to indicate activation or release of a type-2 CG configuration. One of the following options can be selected:
· Option 1: Single-PUSCH type-2 CG configuration and multi-PUSCHs type-2 CG configuration have independent configuration index space. 
· RV field is used to distinguish CG configuration index space between single-PUSCH type-2 CG configuration and multi-PUSCHs type-2 CG configuration. 
· HARQ process number field indicates, as in R16, the CG configuration index for either single-PUSCH type-2 CG configuration or multi-PUSCHs type-2 CG configuration, depending on the identification by RV field. 
· Option 2: Single-PUSCH type-2 CG configuration and multi-PUSCHs type-2 CG configuration share the same configuration index space. 
· RV field is used as MSB and HARQ process number field is used as LSB to indicate type-2 CG configuration index, for which the value rang can be larger than in R16. 
1.3 HARQ process ID
For multi-PUSCHs CG configuration, HARQ process ID is determined for the first configured PUSCH and the remaining valid configured PUSCH(s) in a CG period, where the first configured PUSCH occasion can be either valid or invalid. Therefore the current description in TS38.214 CR for “Kth (1 < K ≤ [nrofSlots_InCGperiod]) valid configured PUSCH grant” is either incomplete or incorrect. Because both HPID for the first configured PUSCH grant and HPID for the remaining valid configured PUSCH grant are specified in clause 5.4.1 of TS 38.321, we propose to remove the K-indexing from 38.214 CR, as in the following TP. 
Proposal 3: Adopt following TP for Clause 6.1 of TS38.214.
	6.1	UE procedure for transmitting the physical uplink shared channel
************** Unchanged parts omitted**************
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]) first configured PUSCH grant and each subsequent valid configured PUSCH grant within a periodicity of the configuration is determined as in clause 5.4.1 of [10, TS 38.321], excluding invalid configured PUSCH grant(s) that are not transmitted due to collision with the DL symbol(s) indicated by tdd-UL-DL-ConfigurationCommon or tdd-UL-DL-ConfigurationDedicated if provided, or a symbol(s) of an SS/PBCH block with index provided by ssb-PositionsInBurst as described in clause 11.1 of [6, TS 38.213].
************** Unchanged parts omitted**************



1.4 Others
The following two solutions were discussed in RAN1 #114bis on how to specify the use of configured TDRA table with no support of PUSCH repetition in multi-PUSCH CG.
· Solution #1: UE assumes repetition factor equal to 1 when using the configured TDRA table. 
· Solution #2: UE does not expect to be indicated with an entry in the configured TDRA table for which the repetition factor is not equal to 1. 
For solution #1, UE needs to support additional behavior to achieve not supporting a function, such logic is not very reasonable. Therefore, we prefer solution #2.
Proposal 4: UE does not expect to be indicated with an entry in the configured TDRA table for which the associated repetition factor is not equal to 1.
Conclusions
In this contribution, we discuss the remaining issues on XR enhancements with following observation and proposals:
Observation 1: Within the current RAN2 specification, when both enhancedSkipUplinkTxConfigured-r16 and nrof_UTO_UCI are configured to a UE, MAC layer always generates MAC PDU, which makes UTO-UCI indication always predictable and therefore useless.
Proposal 1: Send to RAN2 the following recommendation on the update of TS38.321:
	5.4.3.1.3	Allocation of resources
************** Unchanged parts omitted**************
The MAC entity shall:
1>	if the MAC entity is configured with enhancedSkipUplinkTxDynamic with value true and the grant indicated to the HARQ entity was addressed to a C-RNTI, or if the MAC entity is configured with enhancedSkipUplinkTxConfigured with value true and the grant indicated to the HARQ entity is a configured uplink grant:
2>	if there is no UCI except UTO-UCI to be multiplexed on this PUSCH transmission as specified in TS 38.213 [6]; and
2>	if there is no aperiodic CSI requested for this PUSCH transmission as specified in TS 38.212 [9]; and
2>	if the MAC PDU includes zero MAC SDUs; and
2>	if the MAC PDU includes only the periodic BSR and there is no data available for any LCG, or the MAC PDU includes only the padding BSR:
3>	not generate a MAC PDU for the HARQ entity.
************** Unchanged parts omitted**************



Proposal 2: When single-PUSCH CG configuration(s) and multi-PUSCHs CG configuration(s) are configured to a UE, both HARQ process number and RV fields in a DCI format are used to indicate activation or release of a type-2 CG configuration. One of the following options can be selected:
· Option 1: Single-PUSCH type-2 CG configuration and multi-PUSCHs type-2 CG configuration have independent configuration index space. 
· RV field is used to distinguish CG configuration index space between single-PUSCH type-2 CG configuration and multi-PUSCHs type-2 CG configuration. 
· HARQ process number field indicates, as in R16, the CG configuration index for either single-PUSCH type-2 CG configuration or multi-PUSCHs type-2 CG configuration, depending on the identification by RV field. 
· Option 2: Single-PUSCH type-2 CG configuration and multi-PUSCHs type-2 CG configuration share the same configuration index space. 
· RV field is used as MSB and HARQ process number field is used as LSB to indicate type-2 CG configuration index, for which the value rang can be larger than in R16. 

Proposal 3: Adopt following TP for Clause 6.1 of TS38.214
	6.1	UE procedure for transmitting the physical uplink shared channel
************** Unchanged parts omitted**************
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]) first configured PUSCH grant and each subsequent valid configured PUSCH grant within a periodicity of the configuration is determined as in clause 5.4.1 of [10, TS 38.321], excluding invalid configured PUSCH grant(s) that are not transmitted due to collision with the DL symbol(s) indicated by tdd-UL-DL-ConfigurationCommon or tdd-UL-DL-ConfigurationDedicated if provided, or a symbol(s) of an SS/PBCH block with index provided by ssb-PositionsInBurst as described in clause 11.1 of [6, TS 38.213].
************** Unchanged parts omitted**************



Proposal 4: UE does not expect to be indicated with an entry in the configured TDRA table for which the associated repetition factor is not equal to 1.
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Annex
TS38.321:
	5.4.3.1.3	Allocation of resources
The MAC entity shall:
1>	if the MAC entity is configured with enhancedSkipUplinkTxDynamic with value true and the grant indicated to the HARQ entity was addressed to a C-RNTI, or if the MAC entity is configured with enhancedSkipUplinkTxConfigured with value true and the grant indicated to the HARQ entity is a configured uplink grant:
[bookmark: _Hlk148522035]2>	if there is no UCI to be multiplexed on this PUSCH transmission as specified in TS 38.213 [6]; and
2>	if there is no aperiodic CSI requested for this PUSCH transmission as specified in TS 38.212 [9]; and
2>	if the MAC PDU includes zero MAC SDUs; and
2>	if the MAC PDU includes only the periodic BSR and there is no data available for any LCG, or the MAC PDU includes only the padding BSR:
3>	not generate a MAC PDU for the HARQ entity.



TS38.213:
	[bookmark: _Toc148101637]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 the DL symbol(s) indicated by tdd-UL-DL-ConfigurationCommon or tdd-UL-DL-ConfigurationDedicated if provided, or a 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.
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