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1
Introduction

Up to RAN1#107-e meeting, the sections of capacity,  power, coverage, mobility as well as conclusion for TR 38.838 have been endorsed in principle pending package approval in this RAN plenary meeting (RAN#94-e).  In this paper, we share views on the scope of Rel-18 XR using previous NWM version as starting point [1].
XR-awareness in RAN (RAN2):

- 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, e.g. [the QoS flow association, frame-level QoS, ADU-based QoS, XR specific QoS].

- Study how this information aids XR-specific traffic handling. 


XR-specific Power Saving (RAN1, RAN2)

- Study XR specific power saving techniques to accommodate XR service characteristics (periodicity, jitter, latency, reliability, etc...)

- C-DRX enhancement; 

- PDCCH monitoring enhancement


XR-specific capacity considerations (RAN1, RAN2)

- Study mechanisms that provide more efficient resource allocation and scheduling for XR services: 

      - Enhancement to SPS and CG; 

	·       - Enhancement for dynamic grants
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Scope for Rel-18 XR
XR-awareness in RAN

The following enhancements endorsed in capacity section for TR38.838 are relevant for XR-awareness in RAN. Some are from multiple sources while others come from a single source. As also noted in the capacity section "The simulation results presented in this section are primarily results from individual sources that may have certain discrepancies in the details of the proposed enhancement schemes and/or additional assumptions made for evaluation purposes.", cross-verification and consensus needs thus to be built as to which XR-awareness techniques can truly benefit from capacity perspective. This, in turn, shall impact aspects on the granularity of QoS refinement (listed in the first examples in the first bullet) as well as which concrete components in QoS should be made aware to RAN.  Thus RAN1 should be involved in the XR-awareness in RAN objective.
	· Delay Aware Scheduler
· Frame Level Integrated Transmission Scheduler
· gNB Scheduling Awareness UE Playout Buffer
· Prioritizing important stream
· Adaptive Inter-UE/Intra-UE Multiplexing
· Application Data Unit dropping


The following proposal is made to reflect above consideration
Proposal 1: Revise XR-awareness in RAN as follows,

XR-awareness in RAN (RAN2, RAN1):

- 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, e.g. [the QoS flow association, frame-level QoS, ADU-based QoS, XR specific QoS].

- Study how this information aids XR-specific traffic handling. 

· Cooperation is needed with the corresponding study work of SA2
Capacity perspective
From capacity perspective, the proposed schemes are divergent in terms of the gains as well as spec. impact. Considering envisioned limited TU for the normative phase, it's proposed to consider the enhancement with limited spec. impact and visible gain. Among the schemes, the pre-emption related enhancement would require simple spec. adaptation on top of Rel-15 mechanism. The enhanced BSR reporting scheme requires simple adaptation and finetuning of the BSR indication granularity as well. Both schemes can bring visible capacity gain according to the simulation results. Thus they should be considered as the package for normative work. In the meantime, HARQ-ACK enhancement is also promising and suits the frequent re-transmissions with XR services, thus it's proposed to further study this aspect under various data rate/PDB requirements in Rel-18 to further determine whether relevant normative work is needed.
The following proposal is made to reflect above consideration.
Proposal 2: Revise XR-specific capacity considerations as follows
XR-specific capacity considerations (RAN1, RAN2)

- Study and specify mechanisms that provide more efficient resource allocation and scheduling for XR services: 

      - Enhancement to SPS and CG; 

·       - Enhancement for dynamic grants, e.g. enhanced BSR reporting, adaptive inter-UE/intra-UE multiplexing, HARQ-ACK enhancement for DG scheme
Power saving perspective
The power saving gain from techniques such as C-DRX enhancement, schemes to address the additional power consumption caused by jitter, unnecessary PDCCH monitoring and frequent UL transmission, etc., are evaluated on the top of Rel-15/16/17 power saving schemes. As to the C-DRX enhancement, an update of semi-persistent DRX configuration such as periodicity can adapt to the XR service with non-integer arrival patterns. However, if jittering effect is considered, a dynamic change of C-DRX parameter is needed. 
In Rel-17, PDCCH skipping and SSSG group switching are specified to reduce PDCCH monitoring occasion. More enhancements on dynamic PDCCH monitoring reduction schemes should be considered to better fit in XR traffic.
The proportion of UL transmission power consumption becomes more outstanding as the schemes specified in the previous releases are focused on DL power saving. Therefore, it demands for more attention for UL power saving techniques in Rel-18 and future standardization work. 
The following proposal is made to reflect the above consideration.
Proposal 3: Revise XR-specific power consideration as follows,

XR-specific Power Saving (RAN1, RAN2)

- Study and specify XR specific power saving techniques to accommodate XR service characteristics (periodicity, jitter, latency, reliability, etc...)


- C-DRX enhancement; 

· 
- PDCCH monitoring enhancement
- UL power saving techniques

3
Conclusion
This paper shares our considerations for Rel-18 XR WI, on which the following proposals are made.

Proposal 1: Revise XR-awareness in RAN as follows,

XR-awareness in RAN (RAN2, RAN1):

- 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, e.g. [the QoS flow association, frame-level QoS, ADU-based QoS, XR specific QoS].

- Study how this information aids XR-specific traffic handling. 

· Cooperation is needed with the corresponding study work of SA2
Proposal 2: Revise XR-specific capacity considerations as follows

XR-specific capacity considerations (RAN1, RAN2)

- Study and specify mechanisms that provide more efficient resource allocation and scheduling for XR services: 

      - Enhancement to SPS and CG; 

·       - Enhancement for dynamic grants, e.g. enhanced BSR reporting, adaptive inter-UE/intra-UE multiplexing, HARQ-ACK enhancement for DG scheme
Proposal 3: Revise XR-specific power consideration as follows,

XR-specific Power Saving (RAN1, RAN2)

- Study and specify XR specific power saving techniques to accommodate XR service characteristics (periodicity, jitter, latency, reliability, etc...)


- C-DRX enhancement; 

· 
- PDCCH monitoring enhancement

- UL power saving techniques
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