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1. Introduction

In the last RAN2 meeting, we have made the following agreements for XR-specific capacity enhancements [1]:

	· 1: As starting point, RAN2 can further discuss the solutions in TR 38.838 that can impact on L2 operation (e.g., BSR, LCP, assistance information for scheduling, packet discarding, prioritization) for XR-specific capacity improvement. RAN2-specific solutions are not precluded (even if RAN1 hasn’t discussed them before).
· 1: Enhancement to SPS/CG should be justified for XR scheduling and should be evaluated against dynamic grant (DG) scheduling
·  which should be considered as baseline. Should justify why enhancements are needed. 

· RAN2 considers SPS enhancements may not be needed in Rel-18 XR since PDCCH capacity is not assumed to be a problem for XR. FFS if SPS has some power consumption benefits.


In this contribution, we will discuss whether CG enhancements are needed for XR traffic from RAN2’s perspective. Besides, we discuss whether XR traffic requires enhancements for measurement gaps.

2. Discussion
2.1
Discussion on configured grant for XR
3GPP TR 38.838 [2], describes the traffic model for different types of XR applications. We summarize the typical traffic models for UL AR, VR and Cloud Gaming in the following Table 1.

Table 1: Traffic models for UL XR applications
	Category
	Packet Size (byte)
	Periodicity (ms)
	PDB (ms)
	Jitter (ms)

	VR
	100
	4
	10
	No jitter

	Cloud Gaming
	100
	4
	10
	No jitter

	UL AR
	variable

(following truncated Gaussian distribution)
	16.67
	30
	Optional [-4,4]


From Table 1, we can observe that for UL VR/Cloud Gaming traffic, the packets arrives with fixed integer periodicity, fixed small packet size, and without jitter. For such traffic characteristics, configured grant with no additional enhancements is suitable to be used for packet transmission.
For UL AR traffic with non-integer periodicity, random jitter and fluctuated burst size, it is more suitable to use dynamic grant for data transmission. Using CG for such traffic transmission seems resource inefficient, since CG cannot cope well with random jitter and random burst size. But even though dynamic scheduling/grant is well-suited for handling UL AR traffic, utilizing CG makes sense in some cases as well. For example, when traffic arrives, the UE can only trigger BSR and then SR to request uplink PUSCH resources. Such procedure would introduce some latency for the UE to transmit data in the uplink and CG can be utilized to avoid this. The network can configure CG resources matching uplink burst arrivals, and the UE can report the latest buffer status after new data burst arrives through the CG resources. Since the AR periodicity is non-integer, the configured CG resources shall match the traffic arrival with non-integer periodicity. This issue has been resolved in Rel-16 IIoT by introducing up to 32 CG configurations per cell group, as well as finer grained CG periodicities. 

The network can also use CG only to transmit UL AR traffic, if it can bear the resource inefficiency. We notice there is on-going RAN1 discussion on issues and potential enhancements for CG. We suggest to leave CG enhancements discussion to RAN1, and RAN2 can evaluate potential RAN2 impacts based on RAN1’s progress.
Proposal 1: Leave CG enhancements discussion to RAN1. RAN2 can evaluate potential RAN2 impacts based on RAN1’s progress.
2.2 Discussion on measurement gaps for XR

Another issue is whether XR traffic would require enhancements to measurement gaps. As we know, a UE will not perform transmission/reception during configured measurement gap, which means measurement gap will inevitably affect UE’s communication experience/throughput. But it shall be noted the basic motivation of measurement gap is to handle inter-frequency RRM measurements for a UE without two RF chains. Measurement gap is an approach to achieve a trade-off between UE’s cost/throughput and mobility performance.
Actually, in Rel-16 IIoT, companies have already mentioned this issue. In fact, for URLLC traffic, the issue seems more critical than for XR traffic, since the QoS requirements of URLLC are more stringent, and the consequences of violating the latency/reliability requirements are more serious. But no enhancement is introduced to tackle the issue after RAN2 discussion. Furthermore, in Rel-17 IIoT enhancements, the issue was proposed and discussed again, for survival time support. In the following table, we quote the summary which can represent the views of majority companies from [3].
	· Issue 1: Survival Time State Triggering in Measurement Gaps

Both R2-2202284 (Fujitsu) [2] and R2-2202445 (Lenovo, Motorola Mobility) [4] have highlighted a potential problem where the survival time state is triggered but the PUSCH for the next message overlaps with a measurement gap, and hence it cannot be delivered in a timely manner to fulfil survival time requirement. From the rapporteur perspective, the mentioned issues of measurement gap could be applicable to URLLC/IIoT use cases in general (not only for survival time), but none of the enhancement introduced in Rel-15 or Rel-16 has targeted to tackle measurement gaps. Thus, it is questionable why RAN2 should specifically consider such issue for survival time in Rel-17.


In RAN2#117e meeting, RAN2 agreed to not discuss survival time state triggering in measurement gaps. Based on the above background, we think the issue that measurement gaps will affect traffic transmission/reception is a non-XR specific issue. There is no need to consider measurement gap enhancements for XR traffic, since we shall focus on XR-specific capacity enhancements.
Observation 1: The issue that measurement gaps will affect traffic transmission/reception is a non-XR specific issue.
Furthermore, since the periodicity and arrival time of the XR traffic is known to the network, the impact of measurement gaps on the traffic can be avoided by proper gaps configuration from the network. It should also be noted that measurement gaps enhancements may  have an impact on RRM measurements. That is why we think potential enhancements for measurement gaps shall be discussed and evaluated by RAN4 first. 
Proposal 2: Potential enhancements for measurement gaps shall be discussed and evaluated in RAN4.

3. Conclusion

In this contribution, we have made analysis on CG enhancements and measurement gap enhancement for XR traffic. The following observation and proposals were made:
Observation 1: The issue that measurement gaps will affect traffic transmission/reception is a non-XR specific issue.
Proposal 1: Leave CG enhancements discussion to RAN1. RAN2 can evaluate potential RAN2 impacts based on RAN1’s progress.

Proposal 2: Potential enhancements for measurement gaps shall be discussed and evaluated in RAN4.
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