3GPP TSG-RAN WG2 #123bis 	R2-2310452
Xiamen, China 9 – 13 Oct. 2023

Agenda Item:	7.5.2
Source:	NEC
Title:	Remaining issues of XR awareness
Document for:	Discussion, Decision
[bookmark: _Ref174151459][bookmark: _Ref189809556]Introduction
RAN2#123 meeting further discussed XR awareness and achieved the following agreements [1]:

	Agreements
· UE reports Burst Arrival time and Jitter associated with the UL data burst periodicity in uplink using UAI.  
· UE reports UL data burst periodicity in uplink using UAI.
· All UAI fields for XR are optional fields in RRC. FFS how to handle persistency of signaled information (e.g. UE reports BAT first, then jitter).
· Consider exact jitter range later on (e.g., via email discussion)
· UE can also report there is no jitter (e.g., for pose).
· Reuse UAI framework, e.g., network can configure when UE is allowed to report UAI. Exact triggering upon being configured and change of UAI is up to UE implementation. Network can configure prohibit timer for the reporting.



Moreover, Rapporteurs provided a list of all important open issues for XR over RAN2 reflector. Open issues related to XR awareness are listed below. 
 
	Open issues related to XR awareness
· The UE may not have UL traffic information available immediately after being configured to provide it by the gNB. RAN2 may need to discuss whether this should be handled somehow, e.g., specifying that the UE may delay the first transmission of this information until the relevant information is available at the UE. (TS38.331: 5.7.4.2)
· How the range of jitter and traffic periodicity are expressed in ASN.1, e.g., signalling values. (TS38.331: 6.2.2, UEAssistanceInformation message definition)
· Current definition of burstArrivalTime is based on the BAT definition, as per the agreement. However, this requires the UE to have GNSS/GPS time available. RAN2 should discuss whether this is always possible and reliable, e.g., indoors, or whether some other method should be used to indicate jitter reference, e.g., referring to SFN/slot etc. (TS38.331: 6.2.2, UEAssistanceInformation message definition)
· If the current definition of BAT is kept, the required accuracy/granularity for burst arrival time needs to be decided by RAN2 (it was 1us for BAT in IIOT). (TS38.331: 6.2.2, UEAssistanceInformation message definition)
· Values of ul-TrafficInfoProhibitTimer-r18 need to be confirmed by RAN2. (TS38.331: 6.3.4, OtherConfig IE) 



This contribution further discusses remaining issues of XR awareness.
Discussion
 For the UL jitter information reporting, aiming to have a similar information as for DL, RAN2 has agreed that three parameters, burst arrival time, jitter and UL data burst periodicity can be reported from UE using UAI. Definitions of three parameters are
· Burst arrival time: the latest possible time when the first packet of the data burst arrives at either the ingress of the RAN (downlink flow direction) or the egress of the UE (uplink flow direction)
· Jitter: indicates the positive or negative deviation of the arrival time of first packet of a Data Burst compared to the ideal Data Burst start time which is be determined based on the periodicity.
· UL data burst periodicity: time period between start of two UL data bursts

During RAN2#121bis-e and RAN2#122 meeting, the following agreements related to the XR awareness topic were made

	RAN2#121-bis
· UE can report jitter information associated to UL XR traffic. How UE derives this jitter is left up to implementation (similarly as it is captured by SA2 for the jitter associated with the periodicity in DL. FFS what exactly is reported to the RAN (aim to have similar information as for DL). FFS on UL traffic data arrival reporting.
RAN2#122 
· UE reports to RAN the range of jitter in its UL traffic, defined in the similar way as the one for N6 jitter. 
· Reference time is defined in similar way as BAT (Burst Arrival Time) at UE side.



We observe from above agreements that among three agreed parameters, the intended information is the UL jitter information associated to UL XR traffic. To adjust the appropriate CG start offset, in addition to the range of jitter in its UL traffic, reference time (defined in a similar way as burst arrival time) are also needed since without the reference time, the CG start offset may be configured too early or too late, which results in poor performance in terms of UL capacity and delay. 

Among three agreed parameters, the intended information is the UL jitter information associated to UL XR traffic. 
Burst arrival time is used to provide the reference time for UL jitter reporting.

Based on Observation 1, we propose to define the triggering condition as “upon being configured to provide UL jitter information” and “upon change of UL jitter exceeding a pre-configured threshold”

A UE capable of providing jitter information associated to UL XR traffic may initiate the UAI procedure in several cases, including upon being configured to provide jitter information associated to UL XR traffic and upon change of the UL jitter exceeding a pre-configured threshold.

One open issue pointed by Rapporteurs should be discussed here is the case that the UE may not have jitter information associated to UL XR traffic information available immediately after being configured to provide it by the gNB. In such a case, assuming UL periodicity can be provided from CN to gNB, gNB still needs to have the knowledge of the burst arrival time at UE side for adjusting the appropriate CG start offset. Moreover, as agreed at RAN2#122 meeting, we think it is also beneficial to let UE to report there is no jitter (e.g., for pose). Therefore, we propose to report burst arrival time only to present there is no jitter information associated to UL XR traffic upon being configured to provide jitter information.

A UE capable of providing jitter information associated to UL XR traffic may report burst arrival time only to present there is no jitter information upon being configured to provide jitter information associated to UL XR traffic.

Based on Observation 2, we think reporting burst arrival time by using reference SFN and reference slot is sufficient since the indexes of frames and slots are always synchronized between the gNB and the UE.

Report burst arrival time by using reference SFN and reference slot.
Summary
[bookmark: OLE_LINK3]This contribution further discussed remaining issues of XR awareness.

Observation 1 Among three agreed parameters, the intended information is the UL jitter information associated to UL XR traffic. 
Observation 2 Burst arrival time is used to provide the reference time for UL jitter reporting.

Proposal 1 A UE capable of providing jitter information associated to UL XR traffic may initiate the UAI procedure in several cases, including upon being configured to provide jitter information associated to UL XR traffic and upon change of the UL jitter exceeding a pre-configured threshold.

Proposal 2 A UE capable of providing jitter information associated to UL XR traffic may report burst arrival time only to present there is no jitter information upon being configured to provide jitter information associated to UL XR traffic.

Proposal 3 Report burst arrival time by using reference SFN and reference slot.
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