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1	Introduction
The RAN2-led Rel-18 Study Item on XR enhancements for NR [1] has a goal to evaluate XR-awareness in RAN, XR-specific power saving techniques and capacity enhancements. According to agreed time allocation and content of Rel-18, the study item must be finished by December 2022 and RAN plenary should agree on work item objectives to work on next year. 
Below we discuss XR SI progress and provide our view on XR WI objectives to work on in Rel-18.

2	Discussion

RAN1 had as an objective to study XR specific power savings and XR specific capacity improvements. To achieve that purpose, RAN1 agreed to base their conclusions and recommendations on simulations results, where providing performance evaluation results by proponents of an enhancement was a necessity. An assessment framework was agreed to follow for recommendation of any enhancement in TR. Based on this baseline agreement, RAN1 has extensively studied a number of enhancements and reached final conclusions. Specific to the study item status, the following conclusion was reached in RAN1:
Conclusion (RAN1#111)
From RAN1 perspective, the Rel-18 XR study item in RAN1 is completed.
It is not expected that further evaluations are performed and new consensus can be reached, thus, Work Item phase can start at least for RAN1 based on existing recommendations. Should this work be continued to allow further evaluations and discussions, we suggest doing this within the Release 19 time frame with a new Study Item, for instance.
[bookmark: _Toc121154857]RAN1 concluded a completion of RAN1 part of XR Study Item.

From RAN1 point of view, the recommendations from the Study Item phase can be followed. Thus, the Work Item objectives should focus on:
· Dynamic indication of the unused CG PUSCH occasion(s) based on CG-UCI;
· Multiple CG PUSCH transmission occasions in a period of a single CG PUSCH configuration.

[bookmark: _Toc121156840]For RAN1 objectives, follow recommendations from Study Item phase, i.e., focus on dynamic indication of the unused CG occasions and multiple CG PUSCH transmission occasions in a period of single configuration.

In RAN2, in addition to XR specific power savings and XR specific capacity improvements, XR-awareness needed to be studied. Specifically, RAN2 had to study how the identified characteristics in RAN2 and SA2 could aid the network to better handle XR traffic. Simulations were expected to be done by RAN1; however, unlike RAN1, RAN2 had a very limited evaluation campaign. This has resulted in that RAN2 has limited itself to only discuss various enhancements without providing proof-points.
Since little evidence has been presented on what solutions are useful, most of the FFSs in the SI agreements, and included in the technical report, are simply an indication of lack of consensus on what companies like the most; this shows no indication for these issues to be resolved by spending more time on the same type of discussions. One example is handling PDU set importance in RAN where the only evaluations [2] presented in this area show that discussed solution brings a capacity loss and no gains.
Taking all this into consideration, we disagree with the conclusions in section 2.2.2 in [3]. We do not think any further consensus based on technical merits (i.e. by showing clear gains) is expected in RAN2 and, therefore, the study item can now be concluded with 100% completion.

[bookmark: _Toc121156841]The current XR Study Item is considered concluded. Work Item phase is started as initially planned. 

In overall, we think that only those enhancements which showed benefits and clear gains should be considered candidates to continue to the Work Item phase. All other suggested enhancements where gains are unclear could be further considered for a potential Study Item during Release 19.
When it comes to scope for Rel-18, from RAN2 point of view, the Work Item objective should focus on:
· Introducing new BS tables capable of adapting to the traffic characteristics of different XR applications;
· Introducing XR specific buffer and latency-related status information provided by MAC layer per PDU set;
· Discuss and introduce, if needed, the necessary triggers for XR specific buffer/latency-related status report;
· Introduce mechanisms to discard PDU sets at the device in the PDCP layer (may have RAN3 impact);
· DRX support for non-integer traffic periodicities in semi-static manner (e.g., RRC).


[bookmark: _Toc121156842]For RAN2 objectives, focus on:
- Introducing new BS tables capable of adapting to the traffic characteristics of different XR applications;
- Introducing XR specific buffer and latency-related status information provided by MAC layer per PDU set;
- Discuss and introduce, if needed, the necessary triggers for XR specific buffer/latency-related status report;
- Mechanisms to discard PDU sets at the device in the PDCP layer;
- DRX support for non-integer traffic periodicities in semi-static manner.
[bookmark: _Toc121154864]
From RAN3 point of view, the Work Item objective should focus on:
· Introduce the necessary signalling support to allow XR awareness in NG-RAN architecture such as:
· PDU Set QoS Parameters (PDU Set Error Rate, PDU Set Delay Budget)
· PDU Set Information (e.g., PDU Set Identifier, Information about PDU set size, information about IP packets belonging to a PDU set, etc.)
· Information about the flows and their periodicities;
· Introduce the necessary signalling support for XR Power Saving Enhancements (Periodicity, Traffic jitter information associated with each periodicity, etc.);
· Specify the support of any other functionality related to Work Item objectives that impacts RAN3, as needed.

[bookmark: _Toc121156843]For RAN3 objectives, focus on:
a. [bookmark: _Toc121156844]Providing signaling support to allow XR awareness in NG-RAN architecture  
b. [bookmark: _Toc121156845]Specify the support of any other functionality related to work item objectives that impacts RAN3, as needed


Proposal for WID objectives:

The work is to be based on Rel-18 TR 38.835 and Rel-18 SA2 TR 23.700-60.
Objectives of XR work item:
· Configured grant enhancements [RAN1, RAN2]:
· Support dynamic indication of the unused CG PUSCH occasion(s) based on UCI (e.g., CG-UCI or a new UCI) by the UE
· Support multiple CG PUSCH transmission occasions in a period of a single CG PUSCH configuration
· BSR enhancements [RAN2]:
· Introduce new dynamically created (e.g. through RRC) buffer status tables adaptable to different XR applications’ traffic characteristics
· Introduce PDU set buffer and latency related information signaling
· Discuss and introduce, if needed, the necessary triggers for buffer/latency-related status report
· Introduce DRX support for XR frame rates corresponding to non-integer periodicities in semi-static manner (i.e., RRC) [RAN2, RAN3]
· Specify functionality to discard PDU sets in PDCP [RAN2, RAN3]
· Signaling support to allow XR awareness and XR Power Saving enhancement in NG-RAN architecture [RAN2, RAN3]:
· Specify the support of the functionalities related to work item objectives that impact RAN3, as needed [RAN3]


3	Conclusion
We have made the following observation:

Observation 1	RAN1 concluded a completion of RAN1 part of XR Study Item.

Based on the discussion in the previous section we have proposed the following:

Proposal 1	For RAN1 objectives, follow recommendations from Study Item phase, i.e., focus on dynamic indication of the unused CG occasions and multiple CG PUSCH transmission occasions in a period of single configuration.
Proposal 2	The current XR Study Item is considered concluded. Work Item phase is started as initially planned.
Proposal 3	For RAN2 objectives, focus on: - Introducing new BS tables capable of adapting to the traffic characteristics of different XR applications; - Introducing XR specific buffer and latency-related status information provided by MAC layer per PDU set; - Discuss and introduce, if needed, the necessary triggers for XR specific buffer/latency-related status report; - Mechanisms to discard PDU sets at the device in the PDCP layer; - DRX support for non-integer traffic periodicities in semi-static manner.
Proposal 4	For RAN3 objectives, focus on:
a.	Providing signaling support to allow XR awareness in NG-RAN architecture
b.	Specify the support of any other functionality related to work item objectives that impacts RAN3, as needed
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