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[bookmark: _Ref488331639][bookmark: _Ref178064866]Introduction
This paper will further discuss XR awareness. 

Discussion
In RAN2#123, further agreements are achieved on the XR traffic information reporting.
· 1: 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 signalled information (e.g. UE reports BAT first, then jitter).

Due to the conclusion that all UAI fields for XR (i.e. BAT, UL jitter and periodicity) can be optionally reported and there is some relationship in-between, one follow-up issue is how to handle persistency of the signalled information. In the current RRC running CR for XR, how the UE report the UAI fields for XR is described below (in clause 5.7.4.3).

	1>	if transmission of the UEAssistanceInformation message is initiated to provide UL traffic information according to 5.7.4.2:
2>	for each PDU session for which the UE intends to provide UL traffic information in this UEAssistanceInformation message:
3>	set pdu-SessionID to the value of the concerned PDU session ID;
3>	for each QoS flow of this PDU session for which the UE intends to provide UL traffic information in this UEAssistanceInformation message:
4>	set qfi to the value of the concerned QFI;
4>	if the jitter range measurement is available; and
4>	if the UE did not provide jitter range since it was configured to provide UL traffic information, or if the measured jitter range has changed since the last transmission of the UEAssistanceInformation message containing jitterRange:
5>	set jitterRange to the latest measured value of the jitter range;
4>	if the burst arrival time measurement is available; and
4>	if the UE did not provide burst arrival time since it was configured to provide UL traffic information, or if the measured burst arrival time has changed since the last transmission of the UEAssistanceInformation message containing burstArrivalTime:
5>	set burstArrivalTime to the latest measured value of the burst arrival time;
4>	if the traffic periodicity measurement is available; and
4>	if the UE did not provide traffic periodicity since it was configured to provide UL traffic information, or if the measured traffic periodicity has changed since the last transmission of the UEAssistanceInformation message containing trafficPeriodicity:
5>	set trafficPeriodicity to the latest measured value of the traffic periodicity.




[bookmark: _Hlk145423454]The logic is, for a specific QoS flow of a PDU session, if either of XR-related UAI fields has not been provided before or either of XR-related UAI fields has been changed, the UE would initialize the UAI procedure and provide the report for the associated QoS flow. As the UL-related characteristic is measured by the UE as well as the exact UAI triggering is up to the UE, in our view, if the UE considers that any of the latest transmitted information is still available, the UE would skip transmitting such available information and just provide the changed/out-dated UAI field(s). For example, the UE always reports BAT when it reports UL jitter for the first time. After that, if the BAT or UL jitter happens to update, the UE only reports the updated info. Accordingly, the network would understand the latest reported BAT is used as a reference time for the latest reported UL jitter. The same logic can be extended to UL jitter and periodicity. 
[bookmark: _Toc146791138]The UE always reports burstArrivalTime when it reports UL jitter for the first time. Afterwards, the latest reported burstArrivalTime is used as a reference time for the latest reported UL jitter.

Till now, another open issue is how to define burstArrivalTime for XR. 
[image: ]
In the current RRC running CR, burstArrivalTime is described based on the legacy BAT definition. We agree with the Rapporteur that it requires the UE to have available GNSS time information, which would be a kind of UE capability. If that is the case, for the outdoor scenario or the HO scenario (especially when the S-gNB does not sync with the T-gNB), the gNB can obtain more accurate/reliable information. Otherwise, the reference SFN/slot can be used to represent burstArrivalTime. As the gNB knows more information than the UE, the gNB can indicate the UE to report the BAT in which way, i.e. ReferenceTime or Reference SFN/slot.
[bookmark: _Toc146791139]Design a choice structure to report BAT which comprises ReferenceTime IE and reference SFN/slot IE. 
Regarding the granularity of BAT, we understand we can easily follow the rule we achieved for Rel-16 IIoT in RAN2#107bis due to the similar intention here and there. 
· Granularity of burst arrival time and periodicity signalled to RAN should be preferably 1 us.

[bookmark: _Toc146791140]The granularity of BAT reporting for XR is 1us. 


Regarding the jitter range, although RAN3 has agreed to provide the N6 jitter via NGAP, the details of the range have not been achieved till now (R3-234652).
	9.3.1.y	N6 Jitter Information
This IE indicates the jitter information associated with the Periodicity in downlink.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	N6 Jitter Information
	O
	
	FFS
	FFS






As TR 38.838 assumes a baseline value range of [-4, 4] ms on the XR evaluation, we understand that RAN2 could consider [-4, 4] ms as a starting point to design the UL jitter range.
[bookmark: _Toc145427931][bookmark: _Toc146364895][bookmark: _Toc141108757][bookmark: _Toc146791141]As a baseline, the range of UL jitter information would be [-4, 4] ms.

[bookmark: _Toc141108758][bookmark: _Toc141715758][bookmark: _Toc141108759][bookmark: _Toc141715759][bookmark: _Toc134649438][bookmark: _Toc134649448][bookmark: _Toc134649449][bookmark: _Toc134649450][bookmark: _Toc134649451][bookmark: _Toc134649452][bookmark: _Toc134188107][bookmark: _Toc109213964]Conclusion
We have the following proposals:
Proposal 1	The UE always reports burstArrivalTime when it reports UL jitter for the first time. Afterwards, the latest reported burstArrivalTime is used as a reference time for the latest reported UL jitter.
Proposal 2	Design a choice structure to report BAT which comprises ReferenceTime IE and reference SFN/slot IE.
Proposal 3	The granularity of BAT reporting for XR is 1us.
Proposal 4	As a baseline, the range of UL jitter information would be [-4, 4] ms.
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UL-Trafficinfo field descriptions«

= burstArrivalTime<
Indicates the Data Burst arrival time for the concerned QoS flow. When indicated together with jitterRange, burstArrivalTime is used as a reference time for the indicated jitter

range. The value is truncated to granularity. The indicated time in 10ns unit from the origin is refDays*86400*1000*100000 + refSeconds*1000*100000 +
refMilliSeconds*100000 + refTenNanoSeconds. The refDays field specifies the sequential number of days (with day count starting at 0) from 00:00:00 on Gregorian calendar
date 6 January, 1980 (start of GPS time). This field is always included when the UE reports jitterRange for the first time during the RRC connection. «

Editor’s note: 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.<

Editor’s note: If the current definition is kept, the required accuracy/granularity for burst arrival time needs to be decided by RAN2 (it was 1us for BAT in
110T), which may impact the definition above.<

mjitterRange-
Indicates the maximum deviation of the arrival time of the first packet of a Data Burst compared to the time indicated with burstArrivalTime and the periodicity of the Data

Bursts.<

qfic
Identity of the QoS flow to which this UL traffic information refers.<

i trafficPeriodicity-
Indicates time period between start of two data bursts.





