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1. Introduction
RAN2#121bis-e made the following agreements [1]:
	· 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.

· FFS on whether EoDB signalling is needed.


In this contribution, we discuss reporting of UL jitter, UL jitter ranges and UL EoDB.
2. Discussion on RAN awareness of UL traffic information
2.1. Reporting of UL jitter

Jitter information is useful to the RAN to assist with scheduling decisions. It is even more useful in the tethering use case where PDUs in a PDU set or a data burst in the UL may be received at the UE together or spaced out from one another. Knowledge of UL jitter at the RAN enables alignment between CG configurations (e.g., over multiple CG periods or spacing between PUSCH occasions and UL slots in a multi-PUSCH CG) and traffic arrival time.

The RAN can be provided with jitter statistics from the CN or from the UE. TSCAI framework is currently used to provide information on DL jitter from the CN to the RAN. An extension of the framework could be needed to also provide information on UL jitter. However, there may be latency considerations with the UE having to transmit the UL jitter statistics to the CN (e.g., via NAS signaling) before the jitter information is ready to be signaled in the DL to the RAN from the CN.
Observation 1: 
Enhancements to the TSCAI framework are needed to provide UL jitter statistics.

Observation 2: 
There are latency considerations associated with providing jitter information to the RAN from the CN.
As a result, we think that the UAI framework can be used to provide the RAN with UL jitter. Derivation of the jitter statistics can be up to the UE implementation (e.g., based on UL traffic periodicity and actual traffic arrival time). The assumption is that the UE will have the most up to date knowledge of the UL jitter (accounting for any delay/jitter on the link between the UE and the XR device in the tethering use case).
Proposal 1: 
UE transmits UL jitter statistics to the RAN.

A new IE can be defined in the UAI framework for the UE to report jitter information associated to UL traffic periodicity. 
Proposal 2: 
Enhance UAI framework to enable UE reporting of UL jitter to the RAN.

Given that jitter does not apply to pose/control traffic and that not all XR use cases will involve tethering, UL jitter may be negligible in some cases. Reporting of UL jitter via UAI can be configurable on a per flow or per radio bearer basis.  
Proposal 3: 
Reporting of UL jitter statistics from UE to RAN via UAI is configurable on a per flow or per radio bearer basis.
2.2. Jitter values/ranges

Jitter statistical modelling and jitter distribution for the DL was derived from traces generated by SA4 (TR 26.926). Similar jitter distribution with mean 0ms and STD 5ms in the [-8, 8] ms range were derived for the different use cases (Table 6.5.3.2-1). A similar statistical modeling and jitter distribution may be useful to determine whether similar jitter statistics are applicable for UL traffic. If found to be applicable for UL traffic, Table 6.5.3.2-1 can be used as baseline to determine UL jitter ranges.

Table 6.5.3.2-1

4
: Jitter distribution deriving from the P-trace files 
	Parameter
	VR 2-1
	VR 2-2
	VR 2-3
	VR 2-4
	VR 2-5
	VR 2-6
	VR 2-7
	VR 2-8

	Mean (ms)
	0
	0
	0
	0
	0
	0
	0
	0

	STD (ms)
	4.96
	5.00
	4.85
	4.89
	5.31
	4.02
	5.19
	5.18

	Min (ms)
	-15.89
	-16.00
	-11.87
	-11.96
	-18.95
	-14.40
	-16.48
	-16.18

	Max (ms)
	+11.27
	+10.30
	+10.10
	+10.51
	+18.69
	+8.08
	+11.59
	+11.13

	Jitter range (ms)
	[-8.39, +7.89]
	[-8.42, +7.91]
	[-8.26, +7.69]
	[-8.30, +7.77]
	[-8.74, +8.42]
	[-7.05, +6.24]
	[-8.82, +8.19]
	[-8.79, +8.20]

	jitter range = [5%-tile in CDF, 95%-tile in CDF] ms


When determining the applicability of the baseline DL jitter ranges to UL traffic, variations in the jitter range due to different (types of) encoders generating the UL traffic in the UE or additional jitter/delay due to the link between the UE and the XR device in the tethering use case should also be considered. 
Proposal 4: 
RAN2 to discuss the applicability of the DL jitter ranges to UL traffic by also taking into account the tethering use case. Discussion with SA4 may be needed.

2.3. UL EoDB

A data burst consists of PDUs from one or more PDU sets. Since the duration of the data burst may vary as a function of the number of PDUs/PDU sets and the variable size PDU sets in the data burst, an EoDB indication will be provided to the RAN in the last PDU of the data burst from the UPF. This can assist in DRX reconfiguration. Similarly in the UL, an EoDB indication can be explicitly indicated to the RAN to assist in scheduling (e.g., configuring start offset of CG configuration).
According to SA2, during a data burst, periods of inactivity should not be assumed. Whether periods of inactivity can be assumed after a data burst depends on the arrival time of the next data burst. SA4 agreed during SA4#123 on the use of additional bits in the EoDB indication in the DL to indicate the inter-burst time between two data bursts [2]. This can enable the RAN to apply the appropriate power saving solution. Similarly for the UL, UE reporting of the inter-burst time between two consecutive data bursts as part of the EoDB reporting may be useful to the RAN. How the UE determines the length of the inter-burst time (e.g., based on indication from application or computation from knowledge of the UL traffic periodicity) can be left to UE implementation. Whether statistics for inter-burst time between two data bursts (e.g., based on historical data) can also be transmitted to the network (e.g., in UAI) can be discussed. Similar to the dynamic case, determination of the statistics for inter-burst time between consecutive data bursts can be left to UE implementation.
Proposal 5: 
UE reports EoDB to the RAN.
Proposal 6: 
EoDB may additionally convey the inter-burst time between consecutive data bursts, e.g., based on traffic periodicity.

Proposal 7: 
RAN2 to discuss if reporting of statistics on inter-burst time between consecutive data bursts (e.g., via UAI) is also required.
Conclusion

In this contribution, the following observations and proposals are made:
Observation 1: 
Enhancements to the TSCAI framework are needed to provide UL jitter statistics.

Observation 2: 
There are latency considerations associated with providing jitter information to the RAN from the CN.
Proposal 1: 
UE transmits UL jitter statistics to the RAN.

Proposal 2: 
Enhance UAI framework to enable UE reporting of UL jitter to the RAN.

Proposal 3: 
Reporting of UL jitter statistics from UE to RAN via UAI is configurable on a per flow or per radio bearer basis.
Proposal 4: 
RAN2 to discuss the applicability of the DL jitter ranges for UL traffic by also taking into account the tethering use case. Discussion with SA4 may be needed.

Proposal 5: 
UE reports EoDB to the RAN.
Proposal 6: 
EoDB may additionally convey the inter-burst time between consecutive data bursts, e.g., based on traffic periodicity.

Proposal 7: 
RAN2 to discuss if reporting of statistics on inter-burst time between consecutive data bursts (e.g., via UAI) is also required.
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