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[bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
The Rel-18 XR study item [1] is to be completed in Q4/2022 and to be followed by a WI in Rel-18 starting in Q1/2023.
[bookmark: _Hlk120787700]In this contribution, we provide an analysis on the completion level of the stated objectives of the SI, based on the progress made in RAN WGs and taking into account the final conclusions made by SA2 [2]. Based on our analysis, we propose to move forward R18 XR into the WI phase. We also propose, in the Annex, objectives to be considered for inclusion in the WID.
Discussion 
Analysis on the completion level of the SI
As of the end of RAN1 meeting #111 and RAN2 meeting #120, there is consensus in both RAN1 and RAN2 that the Objectives on XR-specific Power Saving and the Objectives on XR-specific capacity improvements have been met [3].
Observation 1. There is consensus on the completion of at least two out of the three stated Objectives of the SI.
Completion score up to this point: 66.66%.

There is a lack of consensus in RAN2 on whether the Objectives on XR-awareness in RAN have been met [3]. According to the SID [1], there are two aspects in the Objectives on XR-awareness as the following:
-	Study and identify the XR traffic (both UL and DL) characteristics, QoS metrics, and application layer attributes beneficial for the gNB to be aware of.
-	Study how the above information aids XR-specific traffic handling.
In the latest draft of TR 38.835 [4], RAN2 has concluded the following information may be provided by the CN to RAN (see TR 23.700-60 [2]) to assist the handling of QoS flows and PDUs (with detailed definitions, ENs, and Notes omitted): 
-	Semi-static information for both UL and DL provided via control plane (NGAP):
-	Periodicity for UL and DL traffic of the QoS Flow via TSCAI/TSCAC;
-	Traffic jitter information (e.g. jitter range) associated with each periodicity of the QoS flow;
-	PDU Set QoS parameters:
-	PDU Set Error Rate (PSER);
-	PDU Set Delay Budget (PSDB);
-	PDU Set Integrated Indication (PSII).
-	Dynamic information for DL provided by user plane (GTP-U header):
-	PDU Set Sequence Number;
-	PDU Set Size in bytes;
-	PDU SN within a PDU Set;
-	End PDU of the PDU Set;
-	PDU Set Importance;
-	End of Data Burst indication in the header of the last PDU of the Data Burst (optional).
Therefore, the identification aspect of the Objectives on XR-awareness is completed for DL.
SA2 defers further PDU Set handling for Uplink to RAN WGs. However, SA2 has specified (in clause 8.4.1.2 of [2]) the following (for DL): 
PDU Set related assistance information provisioning by AF is supported for dynamic PCC. AF may provision one or more of the following PDU Set related assistance information to NEF/PCF during AF QoS request procedure:
-	PDU Set QoS parameters listed in clause 8.4.1.1.
-	Burst periodicity.
-	Description of Service Protocol: Indicates RTP/SRTP header type to be used for PDU Set Identification at UPF.
SA2 has also specified (in clause 8.4.2.2 of [2]) the following (for DL):
The detection and marking of the DL PDU Sets sent to the NG-RAN shall be done by the PSA UPF.
PSA UPF may identify the PDU Set based on instruction from SMF and packet header of N6 protocols:
-	By matching RTP/SRTP header and payload (RFC 3550/3711/6184/7798/draft-ietf-avtcore-rtp-vvc/draft-ietf-avtext-framemarking/AV1 RTP payload format [68] are supported).
NOTE 1:	In above cases, it is assumed that the RTP/SRTP header and/or payload necessary for the identification of PDU Set Information is not encrypted.
NOTE 2: Support of new RTP header extension for PDU Set identification depends on progress in SA4 5G_RTP WI.
-	By UPF implementation, e.g. PDU Set detection based on traffic characteristics. IP header parameters DSCP/TOS, IP port, IPv6 flow label may be used to detect PDU set, however detailed mechanisms in UPF for PDU Set information identification will not be standardized.
Therefore, the same assistance information, as they are available at the SMF, can be provided to the UE for the UE to perform UL PDU Set identification, in a similar manner as the UPF for DL. Some joint work between RAN2 and SA2/CT1 is needed to specify how the information is conveyed from the SMF to the UE. Such work perfectly fits for the scope of the normative phase. And similar to the DL, UE implementation based mechanisms for UL PDU Set identification will not be standardized.
Therefore, the identification aspect of the Objectives on XR-awareness can be considered as completed for UL as well.
Observation 2. The identification aspect of the Objectives of XR-awareness is completed for both DL and UL.
Completion score up to this point: 83.33%.

W.r.t. the study on XR-specific traffic handling, four models for mapping PDU Sets to QoS flow(s) to DRB(s) are captured in [4], one of which has been ruled out. Splitting DRB into multiple LCHs (DC like) have been proposed and reviewed by RAN2 in case supporting reordering and differentiated QoS handling is simultaneously needed. LS [5] has been sent to SA2/SA4 to understand (and confirm) such need. Once the need is confirmed, given that the CN provides PDU Set Importance to the RAN, it is very straightforward to extend what has been done for DC by adding new mapping behaviors, which are based on PDU Set Importance, to the Routing and Duplication functional block in the transmitting PDCP entity. Such work perfectly fits for the scope of the normative phase.
In addition, as reported in [6], RAN2 has also achieved consensus on the following XR-specific traffic handling for UL:
-	For UE transmitter, the PDCP discard should be performed per PDU set basis. 
-	For UE transmitter, the PDCP discard is managed per SDU for PDU set, the PDCP entity discards all PDCP SDUs associated with the PDU set.
-	RAN2 considers a delay information is useful for XR. FFS if dynamic reporting from UE to network (e.g. via BSR) is needed, or whether PSDB is sufficient. If we have delay information, it needs to distinguish how much data is buffered for which delay value. Stage-3 details (e.g. what’s contained, how the triggering is done) can be discussed in the WI phase.
-	RAN2 to support timer-based discarding of UL transmit side of PDCP PDU/SDUs of a PDU set. FFS how this is modelled in PDCP specification, can be discussed in WI phase.
-	RAN2 thinks we need one or more additional BSR table(s) for XR. FFS whether these are static (=specified) or dynamic (e.g. generated, differs according to some RRC parameter), can be discussed in WI phase.
-	RAN2 will introduce data volume information associated with delay information (e.g. remaining time) in a MAC CE. FFS if this is extension of BSR or new format. FFS how to do that (e.g. what exactly is reported) and how to ensure this information is up-to-date e.g. considering UL scheduling delay.
-	RAN2 needs to discuss additional BSR triggering conditions to allow timely availability of buffer status information at gNB. This can be discussed in WI phase.
-	RAN2 sees some benefit from CG to XR services. RAN2 will address enhancements triggered by RAN1 work. -	RAN2 agrees some assistance information can be beneficial (e.g. periodicity, packet size). RAN2 assumes baseline could be TSCAI (pending SA2 conclusions), can discuss during WI phase whether something additional is needed on top of that. If any assistance information is needed, its definition should be standardized.
[bookmark: _Hlk120789670]Therefore, given these progresses made on the study of XR-specific traffic handling, the completion level of the SI has exceeded 90%. We conclude that the final completion score is somewhere between 90% and 100%, depending on what percentage value we assign to getting the Reply LS from SA2/SA4.
Observation 3. The completion level of the SI has reached 90-100%, depending on what percentage value we assign to getting the Reply LS from SA2/SA4.
Final completion score: 90-100%.

Based on the above analysis, we think RAN WGs should not wait in a study phase for any further inputs from SA WGs, as those inputs can be accounted for when they arrive. Therefore, the SI should be closed and a WI should be started now. 
Proposal 1. RANP agree to close the SI and move into the WI Phase for R18 XR without further delay.

WI scoping
To assist in drafting and approving a WID for R18 XR, in the Annex, we propose the objectives for inclusion in Clause 4.1 (Objective of Core part WI) in the WID.
Proposal 2. Consider the objectives, as proposed in the Annex, for inclusion in Clause 4.1 (Objective of Core part WI) in R18 XR WID.

Conclusions
We make the following observations and proposals.
Observation 1. There is consensus on the completion of at least two out of the three stated Objectives of the SI.
Observation 2. The identification aspect of the objectives of XR-awareness is completed for both DL and UL.
Observation 3. The completion level of the SI has reached 90-100%, depending on what percentage value we assign to getting the Reply LS from SA2/SA4.
Proposal 1. RANP agree to close the SI and move into the WI Phase for R18 XR without further delay.
[bookmark: _Ref129681832]Proposal 2. Consider the objectives, as proposed in the Annex, for inclusion in Clause 4.1 (Objective of Core part WI) in R18 XR WID.
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Annex: Proposed Objectives for inclusion in Clause 4.1 (Objective of Core part WI) in the WID.

4	Objective
4.1	Objective of Core part WI
Specify the support for XR-awareness in RAN (RAN2):
· Provisioning of XR traffic information from CN to gNB and UE (with cooperation from SA2/CT1);
· Mechanisms for PDU Set based QoS handling:
· Select/down-select PDU Set to QoS flow to DRB mapping model(s) for the following scenarios: 
1) support of only in-sequence delivery is required,
2) support of only differentiated QoS handling is required, 
3) support of both is required;
· Resolve the question on whether to support DC-like splitting DRB to multiple LCHs.

Specify the support for XR-specific Power Saving (RAN2):
· DRX support of XR frame rates corresponding to non-integer periodicities (through at least semi-static mechanisms, e.g., RRC signalling).

Specify the support for XR-specific capacity improvements (RAN2, RAN1):
· 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, RAN2);
· BSR enhancements including at least new BS Table(s) (RAN2);
· Delay reporting of buffered data in uplink (RAN2);
· Discard operation of PDU Sets (RAN2).
