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1. Introduction
In the last meeting, the following agreements on XR-awareness were made:
	· 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).
· 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. 


In this contribution, we will discuss the details of the UAI for XR traffic assistance information from UE to the network, including jitter information, burst arrival time, UL traffic period and PSER.


2. Discussion

2.1. Details of UAI for XR traffic assistance information
Burst Arrival Time and Jitter
It was agreed in the last RAN2 meeting that UE reports burst arrival time and jitter associated with the UL data burst periodicity using UAI. However, details of the value type of BAT and jitter have not been discussed yet. One possible option is to reuse the ReferenceTime IE used for TSCAI. However, the ReferenceTime IE requires the UE to have GNSS/GPS time available, which is not always available. Additionally, the reported BAT and jitter are mainly used by the network to configure the start offset of CG for the UE. For example, the CG start offset can be configured as [BAT + max_jitter_offset] to ensure that CG resources will always be available when the UL traffic arrives and no latency will be caused. Therefore, there is no need for the network to know the precise GPS time of BAT. 
In our view, the UL BAT can be represented by a reference SFN with range of 0~1023 and the slot number or the subframe number in the frame, which is enough for the network to configure CG start offset. With the reported burst arrival time and traffic period in UAI, the network can determine the burst arrival time of the following UL data bursts.
Proposal 1: The burst arrival time can be reported with a pair of {SFN, slot number} or {SFN, subframe number}.

As for the jitter information, we can see from TR 38.838 [1] that the jitter follows truncated Gaussian distribution with mean value of 0, so it can be represented as a single value indicating the maximum slot offset or subframe offset from/to the burst arrival time. In this way, the network can determine the time range (e.g., [BAT- max_jitter_offset, BAT + max_jitter_offset]) for the arrival of uplink traffic. 
Proposal 2: UL jitter information is reported as a single value of maximum time offset (e.g., slot offset or subframe offset) from/to the burst arrival time.

Regarding the value range of jitter, the DL maximum jitter range [-8, 8] ms agreed by RAN1 could be reused for UL jitter. The DL jitter includes the delay of the network interface, while the UL jitter does not. Therefore, the UL jitter range is likely to be smaller than the DL jitter range. Reusing the DL maximum jitter range [-8, 8] ms for UL jitter range is reasonable and sufficient.
Proposal 3: Reusing the DL maximum jitter range [-8, 8] ms for UL maximum jitter range.
Regarding the reporting of BAT and jitter, there was a FFS last meeting about how to handle the persistency of signaled information.
	· 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). 


From the analysis above for BAT and jitter, we can see that jitter is a kind of offset on top of the burst arrival time. If jitter range is reported but there is no available BAT in the network, the jitter will be useless. While for BAT, it could be reported alonely without jitter information, in which case, jitter could be assumed as zero. Therefore, we think that BAT should be already reported and valid when reporting jitter, or reported together with jitter. 
Proposal 4: UE should report BAT together with jitter or report BAT only , i.e. UE should not report jitter only without BAT if BAT has not been reported before.
In case BAT is reported before jitter, and then, jitter is reported alonely, both UE and network should assume the previous reported BAT is valid to be used together with jitter. 

Proposal 5: Both UE and network assume that the previous reported BAT is valid to be used together with jitter if BAT is reported before jitter.
In the current RRC running CR [2], it was captured that the burstArrivalTime is always included when the UE reports jitterRange for the first time during the RRC connection. However, according to above analysis, if the BAT has already been reported before, which means there is valid BAT value at network side, the UE can report the jitterRange separately even for the first time. An example TP is provided below.
	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 FFS_VALUE 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). 
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 IIOT), which may impact the definition above.

	jitterRange
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. This field can be reported together with burstArrivalTime, or reported separately when burstArrivalTime has already been reported before.


	Qfi

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

	trafficPeriodicity

Indicates time period between start of two data bursts.


Proposal 6: If P4/P5 is agreeable, RAN2 to adopt the TP above regarding the report of BAT and jitter. 
UL data burst periodicity
Similar to what we discussed in C-DRX enhancements for XR, the XR traffic periodicity is non-integer. Therefore, we can use the same method with non-integer DRX cycle  (e.g., using frame rate or numerator and denominator) agreed in power-saving enhancements to represent the UL data burst periodicity
Proposal 7: Reuse the expression method adopted by non-integer DRX cycle  (e.g., using frame rate or numerator and denominator) configuration in power-saving enhancements to report the UL data burst periodicity.
Prohibit Timer

It was agreed in the last meeting that the network can configure prohibit timer for the UL traffic assistance information report. The prohibit timer value can be the same as what defined for existing UAI features (e.g., DRX-preference, release-preference, etc), i.e. {s0, s0dot5, s1, s2, s3, s4, s5, s6, s7,s8, s9, s10, s20, s30, spare2, spare1}
Proposal 8: Prohibit timer value for XR UL traffic assistance information is the same as existing UAI features, i.e. {s0, s0dot5, s1, s2, s3, s4, s5, s6, s7,s8, s9, s10, s20, s30, spare2, spare1}.
2.2. Other XR traffic assistance information
In addition to BAT, jitter and UL data burst periodicity, we believe that PSER is also useful for assisting XR traffic scheduling. The PSER is similar to PER. It can be used as a criterion to determine whether the QoS of a service is fulfilled. RAN may perform link adaptation according to gap between the target PSER and the measured real-time PSER, e.g., set target BLER, maximum HARQ retx number, or congestion/access control policy. In legacy, the target BLER is derived from the QFI’s max packet loss rate and we assume the PSER could similarly be involved in setting/adjusting the target BLER over Uu. We note that in DL, gNB has all information to measure/monitor the PSER and set/adapt the DL BLER accordingly. But in UL, RAN2 agreed no in-band marking in support of PDU Set identification over Uu. In other words, the gNB has no clue about PDU Sets it receives in UL, it only sees PDUs. Therefore, gNB cannot track the PSER in UL. Hence, UE should maintain the UL PSER measurement and feedback on this information to gNB which can make use of it for adapting the UL BLER accordingly, or any other action.
Proposal 9: The measured real-time UL PSER information should be reported from UE to RAN for capacity enhancement, e.g., RAN may perform link adaptation to ensure the UL PSER experienced by UE is lower than the target PSER. 
3. Conclusion

In this contribution, we discuss XR awareness. Based on the discussion, we have the following proposals:

Proposal 1: The burst arrival time can be reported with a pair of {SFN, slot number} or {SFN, subframe number}.

Proposal 2: UL jitter information is reported as a single value of maximum time offset (e.g., slot offset or subframe offset) from/to the burst arrival time.

Proposal 3: Reusing the DL maximum jitter range [-8, 8] ms for UL maximum jitter range.
Proposal 4: UE should report BAT together with jitter or report BAT only , i.e. UE should not report jitter only without BAT if BAT has not been reported before.
Proposal 5: Both UE and network assume that the previous reported BAT is valid to be used together with jitter if BAT is reported before jitter.
Proposal 6: If P4/P5 is agreeable, RAN2 to adopt the TP above regarding the report of BAT and jitter. 
Proposal 7: Reuse the expression method adopted by non-integer DRX cycle  (e.g., using frame rate or numerator and denominator) configuration in power-saving enhancements to report the UL data burst periodicity.

Proposal 8: Prohibit timer value for XR UL traffic assistance information is the same as existing UAI features, i.e. {s0, s0dot5, s1, s2, s3, s4, s5, s6, s7,s8, s9, s10, s20, s30, spare2, spare1}.
Proposal 9: The measured real-time UL PSER information should be reported from UE to RAN for capacity enhancement, e.g., RAN may perform link adaptation to ensure the UL PSER experienced by UE is lower than the target PSER. 
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