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[bookmark: OLE_LINK43][bookmark: OLE_LINK44]In RAN1#109-e, SA2 sent an LS to RAN1 in R1-2203219 [1], where SA2 pointed out that XR-specific power saving enhancements may require assistance information from the network and the specification falls under SA2 responsibility. SA2 asked RAN1 and RAN2 to clarify which type of information should be provided to the RAN for power saving enhancements for XR applications, as shown in the following: 
	(copied from SA2’s LS to RAN1 in R1-2203219 [1])
To RAN WG1, RAN WG2:
ACTION: SA2 kindly asks RAN1, RAN2 to take the above information into account and clarify which type of information should be provided to the RAN for power saving enhancements for XR applications.


In this contribution, we provide our views on XR-awareness in RAN for power saving and discuss how to reply LS to SA2. 
[bookmark: OLE_LINK15][bookmark: OLE_LINK77][bookmark: OLE_LINK79]Discussion
As discussed in our companion paper for XR-specific power saving [2], the non-integer periodicity and the jitter of XR traffic are two key issues that need to be further studied when considering XR-specific power saving techniques. Some potential enhancements of C-DRX and PDCCH monitoring can be considered to address these issues, where assistance information from the CN or application can be beneficial including:
· Frame rate or traffic arrival interval/periodicity: For an XR video, the frames arrive periodically every 1/F second, where F is the frames per second (FPS). Typical frame rates of XR video can be 30 FPS, 60 FPS, 90 FPS, and 120 FPS. If gNB knows the frame rate of XR video or the traffic arrival interval/periodicity of XR traffic, it can configure the periodicity of C-DRX or PDCCH monitoring more accurately.

· Jitter distribution related parameters, including range, STD (standard deviation): Due to jitter, the XR traffic may arrive at gNB early or late, so that the length of DRX OnDuration or the length of PDCCH search space Duration might be configured larger so that the UE can be scheduled in time. R17 XR SI [3] agreed that jitter follows truncated Gaussian distribution with value range [-4, 4] ms, as shown in Figure 1. Then, it’s possible that the gNB may configure the DRX OnDuration or PDCCH search space Duration to be 8 ms or 6 ms to cover the whole or main parts of jitter range. Therefore, if gNB is aware of jitter distribution related parameters, such configuration can be more accurate.
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[bookmark: _Ref101806713]Figure 1. Jitter distribution as agreed in R17 XR SI, i.e., truncated Gaussian distribution with value range [-4, 4] ms

· PDU set related information, including the relationship between packets belonging to the same PDU set and relationship between packets and the PDU set: PDU set is defined by SA2 as follows.
	 (below is copied from SA2 TR 23.700-60)
PDU Set: A PDU Set is composed of one or more PDUs carrying the payload of one unit of information generated at the application level (e.g. a frame or video slice for XRM Services), which are of same importance requirement at application layer. All PDUs in a PDU Set are needed by the application layer to use the corresponding unit of information. In some cases, the application layer can still recover parts of the information unit, when some PDUs are missing.


From network transmission’s perspective, one XR video frame/slice (or PDU set as defined by SA2) may be segmented into one or multiple packets. Generally, a PDU set includes a group of correlated packets. As mentioned by SA2, all packets belonging to the same PDU set need to be correctly received for successful decoding in most cases. Thus, if some packets of a PDU set already fail to meet the PDB requirement, there is no need to transmit the remaining packets of this PDU set since this PDU set cannot be successfully decoded anyway. Therefore, if gNB is aware of the relationship between packets belonging to the same PDU set, it can choose not to schedule the remaining packets of this PDU set, which can save network resources, avoid unnecessary reception/transmission and save UE power. In addition, if gNB knows the relationship between packets and the PDU set, e.g., if gNB knows which packet is the last packet of a PDU set, it can indicate the UE to skip PDCCH monitoring for a while and thus save UE power.
According to the above discussion, we have the following proposal:
[bookmark: _Ref101461416]Proposal 1: The following information can be beneficial to the RAN for power saving enhancements for XR applications:
· Frame rate or traffic arrival interval/periodicity
· Jitter distribution related parameters, including range, STD (standard deviation)
· PDU set related information, including the relationship between packets belonging to the same PDU set and relationship between packets and the PDU set
Conclusions
In this contribution, we discuss what XR-awareness information SA2 could provide to RAN to enhance power saving performance in XR. In general, they are traffic characteristics, and relationships between packets of one PDU set, which are particular to XR:
Proposal 1: The following information can be beneficial to the RAN for power saving enhancements for XR applications:
· Frame rate or traffic arrival interval/periodicity;
· Jitter distribution related parameters, including range, STD (standard deviation);
· PDU set related information, including the relationship between packets belonging to the same PDU set and relationship between packets and the PDU set.
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