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1 Introduction
In the latest RAN2#123 meeting, RAN2 has agreed that UE reporting UL jitter for tethering case as captured below [1]:
	· 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).

· 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 discuss some left-over issues on XR awareness in RAN.
2 Discussion
RAN2 has agreed that UE reports Burst Arrival time and Jitter associated with the UL data burst periodicity in uplink using UAI. And the range of jitter and traffic periodicity is still FFS in ASN.1. 
For traffic periodicity, it is likely that the traffic periodicity would be expressed in rational numbers rather than in integer numbers as in legacy. That is the reason why we agreed to introduce new DRX cycles in rational numbers to address the DRX cycle mismatch problem for XR traffic. Currently, RAN2 is discussing how to specify the new DRX cycles in rational numbers in ASN.1. We can take the same way as for DRX cycles. 
Proposal 1  XR traffic periodicity is defined as the same way as new DRX cycles. 

As to the value range of traffic periodicity in Rel-18, it is better that RAN2 should consult SA4 to obtain the frame rates for XR traffic periodicity that need to be supported.

Proposal 2  RAN2 should consult SA4 to obtain the frame rates for XR traffic periodicity that need to be supported.

Currently, SA2 has not decided on the details of the N6 jitter. When RAN was doing the simulation, the jitter is captured in TR 38.838 as show below [3]: 

	However, in a real system, the varying frame encoding delay and network transfer time introduces jitter in packet arrival time at gNB which. In this model, the jitter is modelled as a random variable added on top of periodic arrivals. The jitter follows truncated Gaussian distribution with following statistical parameters shown in Table 5.1-2.

Table 5.1.1.2-1: Statistical parameters for jitter
Parameter
unit
Baseline value for evaluation

Optional value for evaluation

Mean
ms

0

STD
ms

2

Truncation range
ms

[-4, 4]
[-5, 5]
Note that the given parameter values and considered frame generation rates (60 or 120 in this model) ensure that packet arrivals are in order (i.e., arrival time of a next packet is always larger than that of the previous packet).

Thus, the periodic arrival with jitter gives the arrival time for packet with index k (=1,2,3….) as 


offset + k/F*1000 + J [ms],

where F is the given frame generation rates (per second) and J is a random variable capturing jitter. Note that actual traffic arrival timing of traffic for each UE could be shifted by the UE specific arbitrary offset.


Similarly, RAN2 can consider that UE reports the truncation range, e.g., [-4, +4]. Similarly, as for XR traffic periodicity, it is better that RAN2 should consult SA4 to obtain the jitter range associated with the UL data burst periodicity that need to be supported. Based on this, we can further discuss whether the jitter information would need to be quantified into a limited number of bits or index, similar as for the buffer status report.
Proposal 3  RAN2 should consult SA4 to obtain the jitter range for XR traffic periodicity that need to be supported. FFS whether it needs to be quantified into a limited number of bits or index.

The signalling for Burst Arrival Time (BAT) in XR RRC running CR R2-2309315 [4] uses ReferenceTime-r16 IE, which is used for Rel-16 TSC/IIoT reference time. There are following Editor’s notes in the field description of burstArrivalTime:
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.
Using GNSS time requires that both UE and gNB are synchronized to GNSS time source, which might not be always available e.g. for indoor deployments. Alternatively, air interface timing reference of SFN/slot/symbol are always available and can be use to indicate Burst Arrival Time. 
Proposal 4: Burst Arrival Time is indicated with air interface timing reference based on SFN/slot/symbol.  
3 Conclusions

Based on the discussion, our proposals are provided as follows: 
Proposal 1  XR traffic periodicity is defined as the same way as new DRX cycles. 

Proposal 2  RAN2 should consult SA4 to obtain the frame rates for XR traffic periodicity that need to be supported.

Proposal 3  RAN2 should consult SA4 to obtain the jitter range for XR traffic periodicity that need to be supported. FFS whether it needs to be quantified into a limited number of bits or index.

Proposal 4: Burst Arrival Time is indicated with air interface timing reference based on SFN/slot/symbol.  
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