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Introduction
In RAN#98-e meeting, WID for XR-specific capacity enhancements is discussed with the following progress [1]:
	Specify the enhancements related to power saving:
-	DRX support of XR frame rates corresponding to non-integer periodicities (through at least semi-static mechanisms e.g. RRC signalling) (RAN2).
Specify the enhancements related to capacity:
-	Multiple CG PUSCH transmission occasions in a period of a single CG PUSCH configuration (RAN1, RAN2);  
-	Dynamic indication of unused CG PUSCH occasion(s) based on UCI by the UE (RAN1);
-	BSR enhancements including at least new BS Table(s); (RAN2);
-	Delay reporting of buffered data in uplink; (RAN2);
-	Provision of XR traffic assistance information for DL and UL (e.g. periodicity); (RAN2);
-	Discard operation of PDU Sets (RAN2);
Specify the enhancements for XR Awareness (RAN2, RAN3): TBD (detailed objectives will be further clarified at RAN#99 based on the conclusions of TR38.835, and work to be started only after RAN#99)
Note: Impacts to RAN3 will be assessed at RAN#99


In this contribution, we discuss the potential issues on the enhancements for configured grant based transmission and provide our views.
Discussion
In RAN#98-e meeting, WID for RAN1 has confirmed that UE indicates the unused CG PUSCH transmission occasion (TO) by a UCI. From the perspective of gNB, the resource of the indicated TO can be allocated flexibly. For example, the resources can be scheduled to the UE that sents the idle indication to the gNB or other UEs, and it depends on the implementation of the gNB.
[bookmark: _GoBack]Observation 1: The resource of the indicated CG PUSCH transmission occasion can be allocated flexibly based on gNB’s implementation.
2.1 Indication granularity


Figure 1: Different XR UL transmissions on different TOs
As shown in Figure 1, XR UL transmission with index 0 (XR 0) starts at the fifth symbol of CG PUSCH transmission occasion with index 0 (TO 0) and occupies 10 symbols, while the time domain resources of TO 0 are 14 symbols. This will result in the first 4 symbols of TO 0 having to be left. In addition, the mismatch between the resources needed for the actual XR UL transmission and the configured resources of the TO can be caused because of unreasonable configurations and XR jitter. For example, XR UL transmission with index 1 (XR 1) starts at the first symbol of CG PUSCH transmission occasion with index 1 (TO 1) and occupies 10 symbols, and the last 4 symbols of TO 1 are unused. In these two cases, not all resources of TO are occupied, and part of the resources of the TO will be unused. With one TO as indication granularity, UE indicates that TO 0 and TO 1 are occupied. By doing so, the unused time domain resources in TO 0 and TO 1 are wasted. To prevent the above, it is necessary to study finer indication granularity to ensure that more unused resources are reused.
Observation 2: When UE sends XR UL transmission in a CG PUSCH transmission occasion, part of resources may be left.
Proposal 1: Appropriate indication granularity should be studied for the dynamic indication of unused CG PUSCH transmission occasion(s).
2.2 CG-UCI or New UCI
In the last RAN1 meeting, CG-UCI and New UCI are discussed for the dynamic indication for unused TO [2]. The signaling based on CG-UCI is carried by CG PUSCH, so that the signaling could not indicate the first TO in a CG period, and, it is inefficient if the number of configurable TO in the CG period is small. However, CG-UCI can be extended by adding new idle indicator fields to indicate the unused TO(s), which has little influence on specification. The signaling based on a new UCI can compensate for the CG-UCI disadvantage if the signaling is sent by PUCCH. However, more issues should be discuss again, such as intra-UE multiplexing issues and rate matching. Considering the impact on the specification, a signaling based on CG-UCI for the dynamic indication for unused TO is preferred.
Proposal 2: A signaling based on CG-UCI should be supported for dynamic indication of unused CG PUSCH transmission occasion(s).
2.3 Timeline
One objective of the discussion for XR-specific capacity enhancements is to improve system throughput. Therefore, gNB should allocates idle resources of unused TO(s) indicated by a UE to the other UEs through dynamic scheduling or other means. From the perspective of the UEs scheduled by the gNB on the unused TO(s), they need to have sufficient time to receive PDCCH sent by the gNB before sending their PUSCH. Therefore, sufficient time needs to be reserved for the gNB to perform uplink scheduling after receiving the idle indication sent by UE, otherwise the indicated idle resources cannot be reused in a timely manner. The reserved time needs to include at least the time for gNB to send a DCI and the time for UE to process the DCI. So the timeline between the idle indication and the unused CG PUSCH transmission occasion needs to be discussed in RAN1.
Proposal 3: The timeline between the idle indication and the unused CG PUSCH transmission occasion needs to be discussed in RAN1.
Conclusion 
In this contribution, we discuss possible issues on Rel-18 XR-specific capacity enhancements. Regarding the conditions where the idle indication for the CG PUSCH transmission occasion is required, we have the following conclusion:
Observation 1: The resource of the indicated CG PUSCH transmission occasion can be allocated flexibly based on gNB’s implementation.
Observation 2: When UE sends XR UL transmission in a CG PUSCH transmission occasion, part of resources may be left.
Proposal 1: Appropriate indication granularity should be studied for the dynamic indication of unused CG PUSCH transmission occasion(s).
Proposal 1: RAN 1 should investigate appropriate indication granularity for the dynamic indication of unused CG PUSCH transmission occasion(s).
Proposal 2: A signaling based on CG-UCI should be supported for dynamic indication of unused CG PUSCH transmission occasion(s).
Proposal 3: The timeline between the idle indication and the unused CG PUSCH transmission occasion needs to be discussed in RAN1.
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