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[bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
Until RAN1 #114 meeting, majority of key issues for XR-specific capacity enhancements were discussed and reached consensus [1], such as for multiple CG PUSCHs configuration, HARQ process ID determination for the multiple CG PUSCHs, dynamic indication of unused CG PUSCH occasion(s) based on UTO-UCI, multiplexing between UTO-UCI and HARQ-ACK, etc. However, some FFS or other proposals were discussed in RAN1#114bis without solutions and need to be discussed again in this second maintenance meeting. In this paper, we will discuss two issues, including indication of unused CG PUSCH occasion(s) based on UTO-UCI for multiple CG configurations, and the impacts of CG release/activation on the applicability of UTO-UCI. Additionally, for each of the discussed issues, we give our opinions and proposals for further clarifications or enhancements. 
 
Discussion 
[bookmark: _Ref129681832]Dynamic indication of unused CG PUSCH occasion(s) based on UTO-UCI
Regarding indications of unused CG PUSCH transmission occasion(s) in a period of a single CG PUSCH configuration, the below agreement was reached in RAN1 #114 meeting:
	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.



According to the agreement above, one open issue is whether/how to extend to multiple CG configurations, which can provide much more capacity, in terms of more flexible resources, compared to single CG configuration, especially for Multi-modal Data [2] if supported. Multi-modal Data is defined to describe the input data from different kinds of devices/sensors or the output data to different kinds of destinations (e.g., one or multiple UEs) required for the same task or application. Additionally, XR traffic of emerging use cases is by nature multi-modal, as it involves the integration of data from multiple sources and modalities to create a seamless and immersive user experience. This includes data from various sensors, cameras, and other input devices, as well as output to different destinations such as displays or other XR interfaces. However, if multiple CG configurations are introduced in current work item, some new critical issues for dynamic indication of unused CG PUSCH TOs of multiple CG configurations would be inevitably introduced, for example, whether/how to allocate the multiple CG configurations to multiple carriers, how to associate bitmap of UTO-UCI with the multiple CG configurations on the same or different carriers, and whether/how to address the timeline issue for indication unused TOs of the multiple CG configurations if over multiple carriers with different subcarrier spacing, etc. From our point of view and considering the much-limited time left in RAN1, key solutions for the new introduced issues of UTO-UCI indication for multiple CG configurations (if supported) cannot be finished and any issue relevant to dynamic indication of unused CG PUSCH occasion(s) for multiple CG configurations should be deprioritized in Rel-18.
Proposal 1: Any issue relevant to dynamic indication of unused CG PUSCH occasion(s) for multiple CG configurations should be deprioritized in Rel-18.

Impacts of CG release/activation on applicability of UTO-UCI
Regarding the impacts of CG release/activation on UTO-UCI interpretations and UE behaviors, the following TP (in red colour) for clause 9.3.1 of 38.213 was proposed and discussed in RAN1#114bis meeting. However, during the online/offline sessions, companies expressed different views whether TP is needed or not. Finally, the consensus for this issue was not reached in last RAN1 meeting [3].
	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 if the corresponding CG PUSCH TO occurs before the UE receives a DCI format that indicates a release for the Type-2 CG PUSCH.



The issue can be illustrated in the below Figure 1, where UTO-UCI carried by PUSCH0 (e.g., PUSCH occasion 0) of Type 2-CG indicates the occupancy status of PUSCH1 (e.g., PUSCH occasion 1) of Type 2-CG. After UE transmits PUSCH0 carrying the UTO-UCI, the UE may receive a deactivation DCI (or another activation DCI) scrambling with CS-RNTI for the Type 2-CG. The deactivation DCI (or the new activation DCI) for the Type 2-CG may be received by the UE before or after the potential transmission of PUSCH1.
[image: ]
Figure 1: Impacts of CG release/activation on applicability of UTO-UCI

According to the definition of UTO-UCI, UTO-UCI is just used by UE to indicate the status (e.g., used, or unused) of PUSCH occasions of the Type 2-CG to gNB. Whether/how to reallocate/reschedule the unused PUSCH occasions (or even the used PUSCH occasions) is completely up to gNB implementation. In our understanding, it doesn’t matter to receive the deactivation DCI (or another activation DCI) scrambling with CS-RNTI for the Type 2-CG before or after the PUSCH occasion indicated by the UTO-UCI, since gNB already has all the relevant information and can decide the applicability of corresponding PUSCH occasions by gNB implementation. From UE perspective, UE can just follow gNB’s scheduling after the transmissions of the PUSCH occasions carrying UTO-UCI (e.g., PUSCH 0) to decide what behaviors need to be taken. Therefore, based our understanding and the above discussion, we have the following observation and proposal:
Observation 1: UTO-UCI is just used by UE to indicate the status (e.g., used, or unused) of PUSCH occasions of the CG to gNB. Whether/how to reallocate/reschedule the unused PUSCH occasions (or even the used PUSCH occasions) is completely up to gNB implementation.
Proposal 2: A TP for impacts of CG release/activation on applicability of UTO-UCI is not needed.

Conclusions
Based on above discussions, we have the following observations and proposals:
Proposal 1: Any issue relevant to dynamic indication of unused CG PUSCH occasion(s) for multiple CG configurations should be deprioritized in Rel-18.
Observation 1: UTO-UCI is just used by UE to indicate the status (e.g., used, or unused) of PUSCH occasions of the CG to gNB. Whether/how to reallocate/reschedule the unused PUSCH occasions (or even the used PUSCH occasions) is completely up to gNB implementation.
Proposal 2: A TP for impacts of CG release/activation on applicability of UTO-UCI is not needed.
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