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1. [bookmark: OLE_LINK13][bookmark: OLE_LINK14]Introduction

In the recently concluded NWM discussion, following objectives are proposed for consideration of a SI.


Proposed objectives for the Study Item on 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.53
Cooperation is needed with the corresponding study work of SA2 //add latest SA2 reference

Proposed objectives on 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.
· [Further candidate techniques can be added here, if consensus is found to add it]

Proposed objectives on 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.
· [Further candidate techniques can be added here, if consensus is found to add it]

In this contribution, we discuss potential enhancement areas for XR, focusing on topics involving RAN1 among the above objectives. In particular, we discuss power saving and capacity enhancement considerations for XR in this contribution.


2. Considerations on power saving

Reduction in power consumption is critical for improving XR device’s battery life. Typical XR frame rates are 60 or 120 fps, which results in periodicities of 16.67ms or 8.33ms, respectively. Since, existing Rel-15/Rel-16 CDRX cycle values consist of only multiples of 1ms, cycle length cannot align with XR traffic periodicity and there is a chance that XR latency may increase as in some case, packet scheduling maybe delayed to next DRX cycle. On the other hand, this may also increase UE power consumption to keep same latency performance, e.g., ON duration may need to be larger. To circumvent this, several options can be considered such as non-integer (in ms) CDRX cycles or adaptation of CDRX start offset/pattern. However, caution need to be taken that existing CDRX functionality is not fundamentally revised. Otherwise, it may lead to significant cross-WG communications and specification efforts. 

Another critical aspect related to XR traffic characteristics is jitter handling. For example, +/- 4ms jitter range can also cause increase in latency and/or increased UE power consumption if packet arrival time is far from the nearest active time. Ideally, ON duration should cover the jitter range. However, increasing ON duration also increases UE power consumption. One option can be adapting PDCCH monitoring activity based on XR traffic arrival characteristics. In Rel-17 PS WI, SSSG switching is being specified where UE may switch between frequent and sparce monitoring. Hence, such flexible adaptation by scheduling DCI can also be considered for XR traffic as well.

 
On the other hand, when there are multiple data flows, matching DRX cycle length for adapting to the  periodicity of multiple data flows can be challenging, e.g., packet arrival of one flow falls in ON duration whereas the other falls in DRX off duration. In order to address this, multiple active DRX configurations can be considered. 

[bookmark: _Ref80777995]Proposal 1: CDRX and PDCCH monitoring enhancements can be considered to improve power saving of XR device, by taking into account XR traffic characteristics.
· Leverage PDCCH monitoring adaptation schemes developed as part of Rel-17 PS WI as much as possible
· Target CDRX enhancement should avoid major overhaul of existing CDRX procedure.  

3. Considerations on capacity enhancements
Due to quasi-periodic nature of XR traffic, SPS in DL and CG in UL seem to be a good fit for XR traffic. It also helps reducing control channel overhead. For efficient resource allocation, XR traffic characteristics need to be taken into account, such as jitter, variable packet size, high data rate, multiple flows etc. Existing SPS and CG periodicities do not seem to match well with XR traffic periodicity.  As one option, Rel-15/16 solutions such as multiple active SPS or CG configuration can be considered to address XR traffic characteristics so that packet of larger and variable size can be scheduled without increased delay. However, this may also lead to quite a few skipped transmissions, resulting in inefficient resource utilization due to a potential over provisioning of SPS and CG resources. To address the issue, dynamic handling of SPS and/or CG resources can be considered.
In addition to SPS and CG enhancement, dynamic grant scheduling can also be enhanced. In particular, since XR packet size can be large, multiple TB scheduling can be considered which may span multiple slots. 
Proposal 2: For efficient resource allocation for XR traffic, consider enhancement to SPS/CG/DG transmission schemes, taking XR traffic characteristics into account. 

4. Conclusions
In this contribution, we discuss the following proposals which can be considered for Rel-18 XR study/work item.

Proposal 1: CDRX and PDCCH monitoring enhancements can be considered to improve power saving of XR device, by taking into account XR traffic characteristics.
· Leverage PDCCH monitoring adaptation schemes developed as part of Rel-17 PS WI as much as possible
· Target CDRX enhancement should avoid major overhaul of existing CDRX procedure.  

Proposal 2: For efficient resource allocation for XR traffic, consider enhancement to SPS/CG/DG transmission schemes, taking XR traffic characteristics into account. 
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