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1. Introduction
[bookmark: Proposal_Pattern_Length]SA2 targets to meet the conclusion of Rel-18 XR SI [1] phase and potential approval of sub-sequent WI phase in next October meeting SA2#153e and with potential update in November meeting SA2#154, if necessary [3]. RAN2 just started Rel-18 XR study [2] in August meeting RAN2#119e. This document discusses cross-WG dependencies between SA2 and RAN2 on XR awareness topic as part of Rel-18 XR study work ongoing [1][2] to identify impact from the timeline of SA2 SI conclusion.
1. Changes in SA2 overall plan [3]
The latest XR SA2 status report [3] captures that most key issues require coordination with RAN WGs and LS exchanges continue on this regard (as shown in the yellow reference below from [3]).
[image: ]
In addition, it indicates that SA2 aims to conclude SI evaluation by October meeting but, if required, some remaining KIs might be concluded in November. I.e., SA2 Rel-18 XR WID approval targets SA2#153e meeting (October 2022) with potential update of the scope in SA2#154 meeting (November 2022).   
[bookmark: _Toc112933535][bookmark: _Toc112945735][bookmark: _Toc112994993][bookmark: _Toc113006390][bookmark: _Toc113008339][bookmark: _Toc113023739][bookmark: _Toc113024351]The conclusion of SA2 Rel-18 XR SI phase targets completion in SA2#153e meeting (October 2022), as well as, the approval of related WID. However, if any SA2 Key Issue requires further discussion to finalize the conclusion, this SA2 WID might also be updated in next SA2#154 meeting (November 2022).

1. RAN2 aspects related to SA2 solutions
For RAN discussion on XR awareness, RAN2 study is highly dependent on the design decisions taken by SA2 as it was also stated in corresponding SIDs [1][2]. 
RAN2 had initial agreements during RAN2#119-e to identify the areas of interest to be considered during the related SI phase as shown below:
· RAN2 assumes that PDU Set based parameters and PDU Set related information may be used for better support of XR services. RAN2 can consider both UL and DL directions.
· RAN2 will study PDU Set based parameters and PDU Set related information handling in Network and UE
· RAN2 to adopt the current SA2 definition of PDU Set as an application media unit as working assumption, subjected to further guidance from SA2 and SA4
· XR awareness discussion in RAN2 should consider PDU set characteristics and how to use the information available on those (for UL and/or DL). Can also consider how to handle data bursts.
· RAN2 can study e.g. periodicity, arrival time, jitter and frame-size variations for XR awareness to enable power savings and capacity enhancements. Can study also how often such parameters change (i.e. how dynamic they are).
· RAN2 can consider how PDU sets can be mapped to DRBs (FFS if SA2 discussion on PDU set mapping to QoS (sub-)flows impacts this)
[bookmark: _Toc112791394][bookmark: _Ref112791864][bookmark: _Toc112791949][bookmark: _Toc112933536][bookmark: _Toc112945736][bookmark: _Toc112994994][bookmark: _Toc113006391][bookmark: _Toc113008340][bookmark: _Toc113023740][bookmark: _Toc113024352]RAN2 initial agreements on XR awareness in RAN identifies areas of interest and corresponding directions that could be considered for the corresponding study. This includes considering PDU set based parameters and related information with its corresponding handling on UE and network, for both directions (UL and DL), and mapping to DRBs, as well as, data burst. 
[bookmark: _Toc112791950][bookmark: _Toc112933537][bookmark: _Toc112945737][bookmark: _Toc112994995][bookmark: _Toc113006392][bookmark: _Toc113008341][bookmark: _Toc113023741][bookmark: _Toc113024353]RAN2 initial agreements on XR awareness in RAN also captured that input/guidance from SA2 and SA4 is required in relation to the topics described in previous Observation 2.

SA2 TR 23.700-60 [4] identifies 9 key issues (KI) to be studied as shown below on the table. From these SA2 key issues (KIs), the ones that seem the most related to XR awareness in RAN are KI#3, KI#4 and KI#5.
	SA2 KI #
	Description of Key Issues (KI) 
identified by SA2
	RAN coordination
	SA2 solutions # identified

	1
	Policy control enhancements to support multi-modality flows coordinated transmission for single UE
	NA
	

	2
	Support the Application Synchronization and QoS Policy Coordination for Multi-modal Traffic among Multiple UEs
	NA
	

	3
	5GS information exposure for XR/media Enhancements
	Yes
	5, 6, 41, 42-48

	4
	PDU Set integrated packet handling
	Yes
	[only KI#4] 8, 9, 12, 14, 21, 23, 25, 49, 51, 53
[only KI#5] 13, 24
[KI#4 & KI#5] 7, 10, 11, 15-20, 22, 26, 50, 52, 54-57

	5
	Differentiated PDU Set Handling
	Yes
	

	6
	UL-DL transmission coordination to meet Round-Trip latency requirements
	NA
	

	7
	Policy enhancements for jitter minimization
	NA
	

	8
	Enhancements to power savings for XR services
	Yes
	

	9
	Trade-off of QoE and Power Saving Requirements
	Yes
	


SA2’s KI related to the RAN2 objective on XR awareness are: (KI#3) 5GS information exposure for XR/media Enhancements, (KI#4) PDU Set integrated packet handling, (KI#5) Differentiated PDU Set Handling. RAN2 and SA2 are also studying enhancements to power savings for XR services (KI#8 & KI#9); RAN2 initial work has not yet identified any areas or concerns that require coordination.
For KI#4 and KI#5, the consolidated solution #52 for PDU Set based QoS framework is updated during last SA2#152e meeting but it still includes diverse options and potential directions with no conclusion [5]. During last RAN2#119-e meeting, several documents proposed to get SA2 input or clarification on this inter-related topic. The list below summarizes some of the key points raised in [6]-[20]:
1) Whether/how QoS framework is updated for XR traffic in DL 
a) Whether similar model/info can be used for UL
2) For the PDU set related information
a) Which PDU set related info. is defined within 5GC
i) How this PDU set related info. is visible (or known) to RAN
ii) Whether same PDU set related info. can also be assumed visible in UE (i.e. for UL)
b) Whether all PDUs within a PDU set are provided at the same time vs sequentially over time
3) How XR packet differentiation is handled (e.g. critical vs non critical)
a) Depend on the mechanism chosen by SA2, whether re-ordering of those packets is needed by AS.
4) If XR assistance information comes from UE, RAN and/or CN, whether any coordination might be needed.
Considering the inter-dependencies discussed above where feedback from SA2 is essential for RAN2 to progress the work, we understand that SA2 and RAN2 should prioritize this discussion and, if possible, reach conclusion on the topics that requires coordination and/or collaboration in relation to the XR awareness overall objectives.
Proposal 1. [bookmark: _Toc112933538][bookmark: _Toc112945740][bookmark: _Toc112994998][bookmark: _Toc113006398][bookmark: _Toc113008346][bookmark: _Toc113009161][bookmark: _Toc113023737][bookmark: _Toc113024356][bookmark: _Toc112791395][bookmark: _Toc112791951]RAN task to RAN2 to prioritize discussions on topics that require coordination with SA2, i.e. XR awareness in RAN, to identify the required inputs from SA2 or to provide feedback from RAN on the solutions identified by SA2.  
Proposal 2. [bookmark: _Toc112933539][bookmark: _Toc112945741][bookmark: _Toc112994999][bookmark: _Toc113006399][bookmark: _Toc113008347][bookmark: _Toc113009162][bookmark: _Toc113023738][bookmark: _Toc113024357]RAN coordinate with SA if SA2 can prioritize discussions and conclusion on the topics that require coordination with RAN2, i.e. (KI#3) 5GS information exposure for XR/media Enhancements, (KI#4) PDU Set integrated packet handling, (KI#5) Differentiated PDU Set Handling.



1. Conclusion
The observations captured are the following:
Observation 1.	The conclusion of SA2 Rel-18 XR SI phase targets completion in SA2#153e meeting (October 2022), as well as, the approval of related WID. However, if any SA2 Key Issue requires further discussion to finalize the conclusion, this SA2 WID might also be updated in next SA2#154 meeting (November 2022).
Observation 2.	RAN2 initial agreements on XR awareness in RAN identifies areas of interest and corresponding directions that could be considered for the corresponding study. This includes considering PDU set based parameters and related information with its corresponding handling on UE and network, for both directions (UL and DL), and mapping to DRBs, as well as, data burst.
Observation 3.	RAN2 initial agreements on XR awareness in RAN also captured that input/guidance from SA2 and SA4 is required in relation to the topics described in previous Observation 2.
The proposals captured are the following:
Proposal 1.	RAN task to RAN2 to prioritize discussions on topics that require coordination with SA2, i.e. XR awareness in RAN, to identify the required inputs from SA2 or to provide feedback from RAN on the solutions identified by SA2.
Proposal 2.	RAN coordinate with SA if SA2 can prioritize discussions and conclusion on the topics that require coordination with RAN2, i.e. (KI#3) 5GS information exposure for XR/media Enhancements, (KI#4) PDU Set integrated packet handling, (KI#5) Differentiated PDU Set Handling.
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