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1 Introduction
In the latest RAN2#122 meeting, RAN2 has agreed that UE reporting UL jitter for tethering case as captured below [1]:
	· 1. 
UE reports to RAN the range of jitter in its UL traffic, defined in the similar way as the one for N6 jitter. 

· 2: Reference time is defined in similar way as BAT (Burst Arrival Time) at UE side.
· 2. 
UL assistance information (burst arrival time, UL jitter, FFS on periodicity) is reported per QoS flow. Network can configure for which QoS flow UE should report assistance information. 
· 3
RRC UAI framework is updated for Rel-18 to support signalling UL assistance information agreed so far for XR (Jitter, burst arrival time, FFS on periodicity).



In this contribution, we provide some left over issues on XR awareness in RAN.
2 Discussion
In RAN2#122 meeting, RAN2 discussed the UL jitter and agreed that similar information as for DL jitter will be defined for UL traffic. As captured below in [2], N6 Jitter Measurement is performed Per QoS Flow by UPF and DL Periodicity will be sent to the UPF.
	5.37.8.2
Periodicity and N6 Jitter Information associated with Periodicity

At AF Session Establishment with QoS, the 5G System may be provided with Periodicity information for NG RAN to configure UE power management for connected mode DRX. The Periodicity information is provided by the AF to the PCF via NEF or directly to the PCF when the AF is trusted.

Editor's note:
The method used to provide the Periodicity information to SMF is FFS.

The PCF should send the Periodicity information received from the AF and includes an indication for SMF to request UPF to perform jitter measurements within PCC Rules, in accordance with the operator's local policies.

Upon reception of PCC rule, the SMF determines the TSCAI and forwards it to the NG-RAN. If the PCC rule includes an indication to perform jitter measurements, the SMF also sends the DL Periodicity to the UPF and requests the UPF to monitor and periodically report the Jitter information associated with the DL Periodicity using the N4 Session Modification procedure, see clause 5.8.5.11. It provides the DL Periodicity in the request to the UPF.

NOTE 1:
How the UPF derives the N6 jitter is implementation dependent.
NOTE 2:
How the UPF derives periodicity when not provided by the AF is implementation dependent.

Editor's note:
The method used to report the Periodicity information from the UPF to the SMF is FFS.

At reception of Jitter measurements from the UPF in the N4 Session Level Report, the SMF includes the Jitter information together with the associated Periodicity in the TSCAI and forwards it to the NG-RAN in an NGAP message, see clause 5.27.2.

NOTE 3:
In order to prevent frequent updates from the UPF, the UPF sends the N6 Jitter Measurement Report periodically or only when the jitter is larger than a threshold.


As SA2 has defined to request the UPF to monitor and periodically report the jitter information associated with the DL Periodicity, therefore it is reasonable to also allow UE to provide similar kind of information to the gNB. Similarly, SMF also sends the DL Periodicity to the UPF to help jitter measurement, however considering UL Periodicity is already available in UE, it is not needed for gNB to provide this to UE.
Proposal 1   gNB can request the UE to measure the Jitter information associated with the UL Periodicity and do not need to send UL Periodicity to UE.
Similarly, in order to prevent frequent updates from the UE, gNB can request UE to report Jitter Measurement periodically or only when the jitter is larger than a threshold. 
Proposal 2   gNB can request the UE to report the Jitter information periodically or only when the jitter is larger than a threshold.
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]. 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 is suggested to discuss the value range of UL jitter. FFS whether it needs to be quantified into a limited number of bits or index.

Considering that Traffic assistance information can also be provided by 5GC to the gNB with UL and/or DL Periodicity included, we do not see much gain that periodicity is included in UAI reported by UE.

Proposal 4  Periodicity is not included in UAI reported by UE.
3 Conclusions

Based on the discussion, our proposals are provided as follows: 
Proposal 1   gNB can request the UE to measure the Jitter information associated with the UL Periodicity and do not need to send UL Periodicity to UE.
Proposal 2   gNB can request the UE to report the Jitter information periodically or only when the jitter is larger than a threshold.
Proposal 3  RAN2 is suggested to discuss the value range of UL jitter. FFS whether it needs to be quantified into a limited number of bits or index.

Proposal 4  Periodicity is not included in UAI reported by UE.
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