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Introduction
UL assistance information for XR has been discussed in the previous RAN2 meetings with the following agreements reached:
	3.	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.
RAN2 thinks UL jitter may be present for XR (e.g. for tethering use cases). It is unclear how network would use UL jitter information (depends on what would be signalled, and would anyway be up to network implementation). 
RAN2 intends to support tethering use case for XR. This may require signalling of some UL traffic arrival information from UE to network.



However, there are still some remaining issues on how XR UL jitter information is reported from UE to network in this contribution, including: 
· Context of the Assistance Information;
· Which signalling is selected;
· What are the value ranges;
· How does network detect UL EoDB (e.g. can padding BSR be used for that).
Discussion
The related specification in the endorsed XR Stage-2 running CR in R2-2304393 is as follows:
	16.X.2	Awareness
Traffic assistance information may also be provided by 5GC to the gNB:
-	Via TSCAI:
-	UL and/or DL Periodicity;
-	N6 Jitter Information (i.e. between UPF and Data Network) associated with the DL Periodicity.
-	Indication of End of Data Burst in the GTP-U header of the last PDU in downlink.
In the uplink, the UE needs to be able to identify PDU Set and Data Bursts dynamically, including PSI.
Editor's Notes: UE requirements FFS.
16.X.4.2	Layer 2 Enhancements
16.X.4.2.1	Assistance Information
In order to enhance the scheduling of uplink resources for XR, the following improvements are introduced:
-	One or more additional BS table(s) to reduce the quantisation errors in BSR reporting (e.g. for high bit rates);
-	Delay knowledge of buffered data, consisting of e.g. remaining time, and distinguishing how much data is buffered for which delay. It is to be determined whether the delay information is reported as part of BSR or as a new MAC CE. Also, how the delay information can be up to date considering e.g. scheduling and transmission delays needs to be investigated further.
-	Additional BSR triggering conditions to allow timely availability of buffer status information can be investigated further.
-	Delivery of some assistance information from the UE with an assumption that all information may not be always available at UE application - FFS.
-	Signalling of UL traffic arrival information from the UE to the gNB e.g. to cope with jitter in case of tethering (FFS).
Editor's Notes: once the exact mechanisms are agreed, the above statements will be revised.



 
Context of the Assistance Information
As agreed in last RAN2 meeting,
3.	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. 
As we discussed in last RAN2 meeting, the UL jitter information, i.e., variation of UL burst arrival time, is invisible for CN, only can be detected and measured by the terminal. And in the current SA2 TS 23.501, the DL jitter is defined as Jitter information associated with the Periodicity in downlink, with the note that only one of the parameters Burst Arrival Time or N6 Jitter Information may be provided for a given Traffic Flow. Similar, the UL jitter can also be defined as Jitter information associated with the Periodicity in uplink. Specifically, the Jitter information can be BAT offset, which can be negative. 
Proposal 1: the UL Jitter information can be defined associated with the Periodicity in uplink, which can be defined as BAT offset, i.e., variation of burst arrival time for UL traffic resulting from UL jitter which value can be positive or negative.
As mentioned in TR 38.838, the typical periodicity of the UL pose control traffic is 4 ms, without jitter. 
Table 5.2-1: Statistical parameters for the UL pose/control traffic
	Parameters
	unit
	Baseline values for evaluation
	Optional value for evaluation

	Periodicity
	ms
	4
	Other values can be optionally evaluated.

	Jitter
	ms
	No jitter
	

	Packet size 
	byte
	100
	

	PDB
	ms
	10
	

	Packet Success Rate X
	%
	99
	90, 95


Although in this case, there is no jitter, the periodicity value of 4ms provided here is applied to the tethering use cases as well. On the other hand, the statistical DL jitter value provided in TR 38.838 show that it makes sense that even the UL jitter is modelled as a random variable added on top of periodic arrivals. The jitter follows truncated Gaussian distribution with following statistical parameter is shown in following Table 2.
Table 2 Range parameter for UL jitter
	Parameter
	unit
	Baseline value for evaluation

	Truncation range
	ms
	[-4, 4]


That is, we can observe that the range of the jitter value is better to be set as [-4, +4].
Proposal 2: the range of UL Jitter information is better to be set as [-4, +4].
Proposal 3: the UL Jitter information can be optional, in case of the UL pose/control traffic.

Signaling of the Assistance Information
Although in release 16, both UL and DL traffic assistance information are delivery from CN to RAN via TSCAI, in release 14, a new SPS assistance information was added into the UEAssistanceInformation message in LTE V2X, so that the UE can provide the network the traffic pattern of a UL logical channel with some enhancement as described in above section.
	The UE shall set the contents of the UEAssistanceInformation message for SPS assistance information:
1>	if configured to provide SPS assistance information:
2>	if there is any traffic for V2X sidelink communication which needs to report SPS assistance information:
3>	include trafficPatternInfoListSL in the UEAssistanceInformation message;
2>	if there is any traffic for uplink communication which needs to report SPS assistance information:
3>	include trafficPatternInfoListUL in the UEAssistanceInformation message;
TrafficPatternInfoList-r14 ::= SEQUENCE (SIZE (1..maxTrafficPattern-r14)) OF TrafficPatternInfo-r14
 
TrafficPatternInfo-r14 ::=	SEQUENCE {
	trafficPeriodicity-r14			ENUMERATED {
										sf20, sf50, sf100, sf200, sf300, sf400, sf500,
										sf600, sf700, sf800, sf900, sf1000},
	timingOffset-r14				INTEGER (0..10239),
	priorityInfoSL-r14				SL-Priority-r13								OPTIONAL,
	logicalChannelIdentityUL-r14	INTEGER (3..10)								OPTIONAL,
	messageSize-r14					BIT STRING (SIZE (6))
}



Proposal 4: it is proposed gNB can acquire the anticipated UL jitter information from UE via UEAssistanceInformation message as in LTE V2X.
How does network detect UL EoDB
Another left issue is whether EoDB signalling is needed. EoDB is promoted in SA2 as a key parameter supplementing the burst arrival time for DL thus allowing a gNB to determine the latest point in time where UE or gNB can receive a packet for inclusion in the next instance of a radio resource used to support transmission of packets associated with a given QoS flow. Similar, from our perspective, it is still beneficial of RAN to have knowledge of “End of Data Burst indication” for UL XR traffic. 
The key benefit of EoDB is that it provides the gNB with enhanced flexibility regarding where it can schedule the DRB resources needed for supporting a given QoS flow while satisfying the PDB requirement. Without EoDB a gNB will not know the point in time when the last packet will arrive which enables it to identify a latest point in time for stopping PDCCH mornitoring in DRX or usage of CG resources. This means EoDB can substantially improve efficiency in managing radio resources. 
For sure, padding BSR with zero buffer size reporting can be a feasible way to notify the EoDB information to gNB. However, if there is no left room in the UL Grant, the UE will fail to convey the information to gNB. Hence, we tend to prefer to define a reliable approach to enable the gNB be aware of EoDB timely for power saving purpose, e.g. in regular BSR.
Proposal 5:	It is proposed to define an approach to enable the gNB be aware of EoDB timely, e.g. in regular BSR.

3 Conclusions
Proposal 1: the UL Jitter information can be defined associated with the Periodicity in uplink, which can be defined as BAT offset, i.e., variation of burst arrival time for UL traffic resulting from UL jitter which value can be positive or negative.
Proposal 2: the range of UL Jitter information is better to be set as [-4, +4].
Proposal 3: the UL Jitter information can be optional, in case of the UL pose/control traffic.
Proposal 4: it is proposed gNB can acquire the anticipated UL jitter information from UE via UEAssistanceInformation message as in LTE V2X.
Proposal 5:	It is proposed to define an approach to enable the gNB be aware of EoDB timely, e.g. in regular BSR.
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