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1	Introduction
[bookmark: _Ref178064866]In RAN plenary 94-e [1], a new SI for Rel-18 on extended reality (XR) was agreed, with objectives covering 1) XR-awareness in RAN, 2) XR-specific power saving, and 3) XR-specific capacity improvements. 
In this contribution, we discuss possible study topics related to the third area, following the objectives in [1]:
“Objectives on XR-specific capacity improvements (RAN1, RAN2): 
· Study mechanisms that provide more efficient resource allocation and scheduling for XR service characteristics (periodicity, multiple flows, jitter, latency, reliability, etc…). Focus is on the following mechanisms: 
· SPS and CG enhancements;
· Dynamic scheduling / grant enhancements.”

In RAN2#119 the following agreements were made.

· 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 paper we continue the discussion on the scheduling topics and compares the Configured Grant (CG) with Dynamic Grant (DG) scheduling.
2	Discussion
2.1	Configured grant
Mainly two benefits have been proposed for use CG for capacity reasons, potential reduction in PDCCH overhead and reduction in delay. In agreement on SPS from RAN2#119 it was already concluded that PDCCH capacity is not assumed to be a problem for XR. This holds true also for CG. 
[bookmark: _Toc115368703]Utilizing CG to increase PDCCH capacity is not necessary since PDCCH capacity is not assumed to be a problem for XR 


On the topic of delay reduction, this gain should be shown in a capacity increase, as only reducing the delay is not necessarily a benefit for XR performance since as long as the delay requirements are met the user is satisfied. To evaluate the impact on capacity the CG should be compared to DG. There are various scenarios and factors that need to be taken into consideration to be able to draw truthful conclusions of such comparisons. For example, the assumptions on the traffic awareness such as packet size statistics (e.g. to be able to configure suitable CG sizes) or traffic periodicity information (e.g. to be able to give predictive grants) have a large impact on the solutions that can be used. We have performed such evaluations trying to take most factors into consideration and the results are found in [2]. 
Results show that DG reaches similar or higher capacity than CG when using the same assumptions on XR awareness for both approaches. If traffic periodicity is known a DG prescheduling solution can also be introduced with significant gain and bring the capacity close to the upper limit of the Genie case. The later utilize an unrealistic perfect scheduler knowledge about UE buffer but is here used to show a theoretical limit where the scheduler have the possibility to give perfect grants. Results also shows that a hybrid CG solution can be beneficial. In this case the CG grant is small and mainly utilized to reduce the delivery time of the BSR from the UE to the gNB. For such hybrid solution no traffic periodicity is necessary to be known since such small grants will not create any impactful overhead even if they are configured in all UL slots. 
[bookmark: _Toc115368704]CG for data (large allocations) performs equal or worse than basic DG 
In the scenario with detailed information about traffic periodicity the dynamic grants will work better than configured grants since this solution is fully dynamic and enables the scheduler to utilize network resources effectively. 
[bookmark: _Toc115368705]When scheduler is aware of detailed traffic periodicity information utilizing DG with prescheduling performs better than CG with large allocations

The hybrid approach of small CG allocations for BSR transmission followed by large DG allocations for data improve performance over basic DG. This is already an option and no standard enhancement is needed (such as non-integer periodicity) since those small CG allocations can be done every UL opportunity without any major cost.
[bookmark: _Toc115368706]A hybrid approach of using CG for BSR transmissions and DG for video data transmissions work well but is already fully supported by the standard

Worth mentioning about the periodicity is that SA4 wrote in the reply LS to SA2 [3] that “SA4 would like to clarify that video is not necessarily always constant frame rate”. If UL video periodicity is not always constant, e.g. frames may be triggered more sporadically because of triggering events, then it may not be favourable to rely heavily on configured schemes. However a hybrid approach with small CG grants every UL slot will still perform as well even with more sporadic traffic arrival. 

[bookmark: _Toc115368835]RAN2 should consider that CG enhancements is not needed in Rel-18 XR
[bookmark: _Toc115368836]Introduced the draft TP attached in the Annex

[bookmark: _Toc70424553][bookmark: _Ref189046994]3 Conclusion
In the previous sections we made the following observations: 
Observation 1	Utilizing CG to increase PDCCH capacity is not necessary since PDCCH capacity is not assumed to be a problem for XR
Observation 2	CG for data (large allocations) performs equal or worse than DG Normal
Observation 3	When scheduler is aware of detailed traffic periodicity information utilizing DG with prescheduling performs better than CG with large allocations
Observation 4	A hybrid approach of using CG for BSR transmissions and DG for video data transmissions work well but is already fully supported by the standard

Based on the discussion in the previous sections we propose the following:
Proposal 1	RAN2 should consider that CG enhancements is not needed in Rel-18 XR
Proposal 2	Introduced the draft TP attached in the Annex
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Annex
Proposal for TR text
PDCCH capacity is not assumed to be a problem for XR. Possible scheduling schemes to use for XR traffic includes configured scheduling and dynamic scheduling. Dynamic scheduling is suitable for large transmission of data, e.g. in the XR case video traffic. Configured scheduling is suitable for small data transmissions, e.g. in the XR case control signaling or buffer status reports. RAN concludes that current configured scheduling functionality is sufficient to support the use cases for XR. 
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