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1. [bookmark: _Ref87036880]Introduction
In the last meeting, a lot of issues have been raised and discussed. However, some issues remain unresolved yet. In this contribution, we provide our views on remaining issues and possible solutions for XR capacity enhancement techniques.

2. Discussion
Cell DRX operation with invalid CG occasions 
For the validity of CG occasions, there is a note in the RAN1 agreement like following:
	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.



However, a lot of deterministic invalid case had been specified in 11.1, even some cases are being specified after the agreement above. One of them is Cell DRX operation. It was agreed that UE does not transmit on CG occasions during cell DRX inactive periods in AI 8.5.2. Cell DRX operation is basically periodic so there are lots of similarity to collision handling with TDD configurations. Considering that, it can be considered to add cell DRX inactive period as one of the cases that make the invalid CG occasion. Otherwise, it is difficult to indicate actual valid CG occasions right after the cell DRX inactive period via UTO-UCI by CG PUSCHs before the cell DRX inactive period. In addition, HARQ process ID allocated to CG PUSCHs on cell DRX inactive period may not be utilized. The corresponding TP is provided in [1].
Proposal 1: Add cell DRX inactive period as additional case of invalid CG occasion. 

Repetition and multi-PUSCH CG configuration
In the previous meeting, it has been concluded that Type A repetition is not supported for type-1/2 multi-PUSCH CG configuration in Rel-18. However, it is ambiguous how to apply the conclusion to the specification. In the last meeting, the moderator suggested that a UE assume the repetition factor equal to one in the case that the repetition factor other than one is indicated to the UE, to avoid the situation of multi-PUSCH CG configuration with repetition factor. There is another view that the gNB can avoid such configuration/indication and UE doesn’t expect that multi-PUSCH CG is configured (and activated) with repetition factor other than one.
Each approach has a drawback. The former approach (assuming K=1) may require changing UE implementations when UE receives the activation DCI or RRC messages for multi-PUSCH CG configuration. The latter approach (avoid such configuration) may require for gNB to configure the specific TDRA entries to activate multi-PUSCH CG configuration. In our view, it is difficult to say that it is strict restriction to configure a specific TDRA entry with repetition factor that equals to 1, since it is natural behavior until Rel-17 specification for configuring single CG transmission occasion per a CG period especially when repetition factor is indicated dynamically. Moreover, the capacity of 64 TDRA table entries may be sufficient to accommodate one extra TDRA entry. On the other hand, changing UE implementations would be an obstacle to support this feature. From this point of view, we support to make it (i.e., indicating K>1) as an error case. 

Proposal 2: For multi PUSCH CG configuration, UE doesn’t expect to be configured or activated with repetition factor other than one. 
Handling on re-activation/release of CG PUSCH
According to current description of 38.213 section 9.3.1 below, UTO-UCI is indicating the usage of upcoming ‘subsequent CG-PUSCH TOs’ for the same CG configuration. However, the upcoming CG PUSCH occasions could be changed by activation/release DCI or RRC re-configuration. If there are some changes on upcoming CG PUSCH occasion, UE and gNB should consider how to treat/interpret previously transmitted UTO-UCI (in short, old UTO-UCI), especially whether the old UTO-UCI is applicable or not for the changed upcoming CG PUSCH occasions.
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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 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. 



There are two representative cases that change upcoming CG PUSCH occasions. One is re-initialization via activation DCI and the other is deactivation via release DCI. 
For re-initialization, it is ambiguous whether CG PUSCHs can be distinguished according to whether those are activated by different activation DCI, since the current description only consider whether it is same configuration or not. For example, if an activation DCI indicates to only change MCS and UE re-initializes CG PUSCHs via the activation DCI, re-initialized CG PUSCHs could be interpreted as “subsequent CG-PUSCH” by the description. It seems necessary to clarify whether the old UTO-UCI is applicable.
[image: 텍스트, 폰트, 스크린샷, 화이트이(가) 표시된 사진

자동 생성된 설명]
Figure 1.
Also, when CG PUSCH are re-initialized, confirmation MAC-CE is triggered in MAC layer at the UE and need to be transmitted to inform the gNB of successful activation of CG configuration. The firstly activated CG PUSCH typically conveys the confirmation MAC-CE to gNB. If the old UTO-UCI is still applicable, as shown in Figure 1 where first 3 re-activated PUSCHs cannot be used, UE may not able to transmit the confirmation immediately due to UTO-UCI, unless gNB schedules additional PUSCH resource to the UE.  
Once UE receives release DCI from gNB, UE releases the resource immediately after first transmission of Configured Grant Confirmation MAC-CE, rather than just after the reception of release DCI. Thus, the CG resources remains active until the MAC-CE transmission even if UE receives release DCI. If UTO-UCI is applicable even after the reception of release DCI, UE may need another UL grant to transmit CG confirmation MAC-CE to release CG, especially when the upcoming CG PUSCHs are indicated as unused. It may impose gNB burden to schedule redundant UL grant just to receive confirmation MAC-CE.
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Figure 2.
For both cases, it is beneficial that gNB and UE ignore the old UTO-UCI and treat it as invalid. In other words, gNB assumes there is no “unused” PUSCH occasions on the CG configuration and UE should be able to generate TB and be allowed to re-indicate upcoming PUSCH occasions as “not unused” regardless of whether the PUSCH occasions was indicated as “unused” previously. 
[bookmark: _Hlk146746920]Proposal 3: Once CG PUSCH is re-activated (or released), the UTO-UCI previously transmitted before the re-activation (or release), is invalid for the CG PUSCH(s) newly activated.
Proposal 4: When CG PUSCH is re-activated (or released), it is allowed for UE to re-indicate a PUSCH occasion as “not unused” even if the PUSCH occasion was indicated as “unused” before the re-activation (or release).
Proposal 5: Adopt following TP for Clause 9.3.1 of 38.213:
	Reason for change:
	 UTO-UCI is indicating the usage of upcoming ‘subsequent CG-PUSCH TOs’ for the same CG configuration. However, the upcoming CG PUSCH occasions could be changed by activation/release DCI or RRC re-configuration. If there are some changes on upcoming CG PUSCH occasion via DCI, it is ambiguous whether the previous UTO-UCI can be applied to upcoming CG PUSCH occasions after the reception of activation/release DCI. 

	
	

	Summary of change:
	Clarify that the previously transmitted UTO-UCI is not applicable to CG PUSCH occasions after the reception of activation/release DCI for the same configurration.

	
	

	Consequences if not approved:
	UE behavior remains ambiguous for the case when UE receives activation/release DCI for the CG PUSCH occasions where previously indicated as “unused”. 

	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 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. For a Type-2 CG-PUSCH configuration, an indicated UTO-UCI bit in a CG-PUSCH transmission is applicable for the corresponding CG PUSCH TO only when it occurs before the UE receives a DCI format that indicates an activation/release for the same Type-2 CG-PUSCH configuration.





Conclusion
In this contribution, we shared our views on the potential enhancements of capacity enhancement techniques for XR. Following are proposed for XR-specific capacity improvement:
Proposal 1: Add cell DRX inactive period as additional case of invalid CG occasion. 
Proposal 2: For multi PUSCH CG configuration, UE doesn’t expect to be configured or activated with repetition factor other than one. 
Proposal 3: Once CG PUSCH is re-activated (or released), the UTO-UCI previously transmitted before the re-activation (or release), is invalid for the CG PUSCH(s) newly activated.
Proposal 4: When CG PUSCH is re-activated (or released), it is allowed for UE to re-indicate a PUSCH occasion as “not unused” even if the PUSCH occasion was indicated as “unused” before the re-activation (or release).
Proposal 5: Adopt following TP for Clause 9.3.1 of 38.213:
	Reason for change:
	 UTO-UCI is indicating the usage of upcoming ‘subsequent CG-PUSCH TOs’ for the same CG configuration. However, the upcoming CG PUSCH occasions could be changed by activation/release DCI or RRC re-configuration. If there are some changes on upcoming CG PUSCH occasion via DCI, it is ambiguous whether the previous UTO-UCI can be applied to upcoming CG PUSCH occasions after the reception of activation/release DCI. 

	
	

	Summary of change:
	Clarify that the previously transmitted UTO-UCI is not applicable to CG PUSCH occasions after the reception of activation/release DCI for the same configurration.

	
	

	Consequences if not approved:
	UE behavior remains ambiguous for the case when UE receives activation/release DCI for the CG PUSCH occasions where previously indicated as “unused”. 

	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 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. For a Type-2 CG-PUSCH configuration, an indicated UTO-UCI bit in a CG-PUSCH transmission is applicable for the corresponding CG PUSCH TO only when it occurs before the UE receives a DCI format that indicates an activation/release for the same Type-2 CG-PUSCH configuration.
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