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1. Introduction
[bookmark: Proposal_Pattern_Length]This document discusses further details of the new UE assistance information related to XR traffic.
Discussion
RAN2 agreements on potential UE assistance information related to XR traffic are as follows:
RAN2#122
· UE reports to RAN the range of jitter in its UL traffic, defined in the similar way as the one for N6 jitter. 
· Reference time is defined in similar way as BAT (Burst Arrival Time) at UE side.
· 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.
· 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).
· Do not use PIN delay budget request for jitter reporting for XR services.
· Reuse existing mechanisms (e.g. (Padding) BSR with BS value equal to zero) as implicit End of Data Burst (EoDB) indicator for the RAN.
· On the UL, the identification of PDU sets, data bursts and PSI is left to UE implementation. This doesn’t mean UE cannot use information provided by upper layers, but RAN2 does not intend to specify how.
RAN2#121bis
· 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.
Information to define: Jitter, BAT and periodicity
RAN2 agreed to define assistance information about UL XR traffic for jitter and BAT but left FFS whether to also provide the periodicity. Considering SA2 definition of DL jitter information, it seems reasonable that this is associated to a periodicity also for UL traffic assistance as it is shown below from TS 23.501: 
5.37.8.2	Periodicity and N6 Jitter Information associated with Periodicity
In the procedures for setting up or updating an AF session 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.
If Periodicity information is available at the PCF, the PCF sends the Periodicity information received from the AF/NEF to the SMF and in accordance with the operator's local policies, includes an indication for SMF to request the UPF to perform N6 Traffic Parameter(s) measurement (i.e. DL periodicity associated N6 jitter range and if not provided by the AF, UL/DL periodicity) within the PCC Rules.
Upon reception of a PCC rule with Periodicity information, the SMF determines the TSCAI and forwards it to the NG-RAN. If the PCC rule indicates to perform N6 Traffic Parameter measurements, the SMF shall request the UPF to monitor and periodically report the N6 Traffic Parameters (i.e. the N6 jitter range associated with the DL Periodicity and, if not provided by the AF, UL/DL periodicity) using the N4 Session Modification procedure, see clause 5.8.5.11. If the measurement of N6 jitter range associated with the DL Periodicity is required and the DL Periodicity is available at the SMF, the SMF also sends the DL Periodicity to the UPF. The UPF reports the measured N6 Traffic Parameters to SMF via N4 interface.
NOTE 1:	How the UPF derives the N6 jitter and periodicity (i.e. when periodicity is not provided by the AF) is implementation dependent.
At reception of measured N6 Traffic Parameter(s) from the UPF in the N4 Session Level Report, the SMF includes the N6 jitter range together with the associated DL periodicity and the UL periodicity if not provided by the AF in the TSCAI and forwards it to the NG-RAN in an NGAP message, see clause 5.27.2.
NOTE 2:	In order to prevent frequent updates from the UPF, the UPF sends the N6 Jitter Measurement Report periodically or only when the N6 jitter is larger than a threshold.
The DL periodicity associated N6 jitter indicates the positive or negative deviation of the arrival time of first packet of a Data Burst compared to the ideal Data Burst start time which is be determined based on the DL periodicity.
Proposal 1. [bookmark: _Toc142561710]RAN2 defines the UE assistance information of the jitter associated to the periodicity of the UL XR traffic flow (similarly as SA2 does for DL related information).
From RAN2#122 discussion, the preference was to follow similar definitions defined by SA2 on TS 23.501 for the corresponding information that was defined for DL XR traffic which is highlighted below.
TS 23.501 -Table 5.27.2-1 on TSC Assistance Information (TSCAI)
	Assistance Information
	Description

	Flow Direction
	The direction of the TSC flow (uplink or downlink).

	Periodicity
	It refers to the time period between start of two data bursts.

	[bookmark: _Hlk142166281]Burst Arrival Time (optional)
	The latest possible time when the first packet of the data burst arrives at either the ingress of the RAN (downlink flow direction) or the egress of the UE (uplink flow direction).

	Survival Time (optional)
	Survival Time, as defined in TS 22.261 [2], refers to the time period an application can survive without any data burst.

	Burst Arrival Time Window (BAT Window) (optional)
(NOTE 1) (NOTE 2)
	Indicates the acceptable earliest and latest arrival time of the first packet of the data burst at either the ingress of the RAN (downlink flow direction) or the egress of the UE (uplink flow direction).

	Capability for BAT adaptation (optional) (NOTE 1)
	Indicates that the AF will adjust the burst sending time according to the network provided Burst Arrival Time offset (see clause 5.27.2.5).

	N6 Jitter Information (optional)
(NOTE 3)
	Jitter information associated with the Periodicity in downlink (see clause 5.378.1).

	Periodicity Range (optional) (NOTE 4)
	It indicates that the AF will adjust the periodicity and provides the acceptable range (which is formulated as lower bound and upper bound of the Periodicity) or acceptable Periodicity value(s) (which is formulated as a list of values for the Periodicity).

	NOTE 1:	Only one of the parameters (BAT Window or Capability for BAT adaptation) can be provided.
NOTE 2:	The parameter can only be provided together with Burst Arrival Time.
NOTE 3:	Only one of the parameters Burst Arrival Time or N6 Jitter Information may be provided for a given Traffic Flow.
NOTE 4:	The Periodicity Range can only be provided together with Periodicity when Burst Arrival Time and Burst Arrival Time Window are present.



RAN2 agreed to reuse SA2 definition for N6 jitter for the corresponding in UL. We suggest that RAN2 further extend other applicable points of the XR assistance information that was defined by SA2. For example, RAN2 could also reuse from TS 23.501 the definition of BAT (using RAN2 centric terminology e.g. referring to AS layer instead of egress/ingress) and the NOTE 3 that clarifies that UE should only provide one BAT or jitter for a given UL traffic flow. This point was also further clarified in TS 23.501 in §5.37.8.2 which states that “The DL periodicity associated N6 jitter indicates the positive or negative deviation of the arrival time of first packet of a Data Burst compared to the ideal Data Burst start time which is be determined based on the DL periodicity”.
[bookmark: _Toc131541678][bookmark: _Toc131542314][bookmark: _Toc131714651][bookmark: _Toc134646522][bookmark: _Toc134734182][bookmark: _Toc134734237][bookmark: _Toc134738278][bookmark: _Toc142169551][bookmark: _Toc142390363][bookmark: _Toc142473376][bookmark: _Toc142561708]RAN2 should align terminology/behaviour of the XR related assistance information defined for DL XR traffic flows in TS 23.501 for the corresponding ones defined by RAN2 for UL.
Proposal 2. [bookmark: _Toc142169554][bookmark: _Toc142390366][bookmark: _Toc142473378][bookmark: _Toc134484172][bookmark: _Toc134699840][bookmark: _Toc134734052][bookmark: _Toc134734086][bookmark: _Toc134734244][bookmark: _Toc134738284][bookmark: _Toc142561711]RAN2 reuses SA2 (TS 23.501) definition of Burst Arrival Time (i.e., the latest possible time when the first packet of the data burst arrives at the AS layer of the UE (uplink flow direction)).
Proposal 3. [bookmark: _Toc142390367][bookmark: _Toc142473379][bookmark: _Toc142169555][bookmark: _Toc142561712]RAN2 specification captures the following details of the new UAI related to XR in alignment to SA2 related definitions included in TS 23.501:
Proposal 3.1. [bookmark: _Toc142473380][bookmark: _Toc142390368][bookmark: _Toc142561713]A UE can only provide its preference for BAT or Jitter information in relation to a given UL traffic flow (similarly as SA2 captured in TS 23.501 NOTE 3 of Table 5.27.2-1). 
Proposal 3.2. [bookmark: _Toc142390369][bookmark: _Toc142473381][bookmark: _Toc142561714]UL periodicity with the associated jitter indicates the positive or negative deviation of the arrival time of first packet of a Data Burst to the AS layer in UE compared to the ideal Data Burst start time which is be determined based on the UL periodicity associated to a traffic (similarly as SA2 captured in TS 23.501 in §5.37.8.2).

0. Frequency to provide the new UAI 
RAN2 should discuss whether there should be any control on the frequency with which UE can provide its input on the XR related assistance information. I.e., whether a prohibit timer behaviour is deemed or not necessary. Legacy UAI behaviour defines prohibit timer for majority of the parameters to guarantee that UE is not providing too frequently its preference. 
Proposal 4. [bookmark: _Ref142169545][bookmark: _Toc142169557][bookmark: _Toc142390371][bookmark: _Toc142473383][bookmark: _Toc142561715]Prohibit timer should be defined for the new XR related assistance information (i.e., jitter, BAT, periodicity) similarly as it is done for other information provided via UAI mechanism.

0. RRC UAI procedure/message
This new mechanism is defined for a UE to provide its input when there is a change on its behaviour or previously provided value. This is similar to legacy UAI that allows UE to provide its preference on drx configurations and others.
1> if configured to provide its preference on DRX parameters of a cell group for power saving: 
2> if the UE has a preference on DRX parameters of the cell group and the UE did not transmit a UEAssistanceInformation message with drx-Preference for the cell group since it was configured to provide its preference on DRX parameters of the cell group for power saving; or 
2> if the current drx-Preference information for the cell group is different from the one indicated in the last transmission of the UEAssistanceInformation message including drx-Preference for the cell group and timer T346a associated with the cell group is not running: 
3> start the timer T346a with the timer value set to the drx-PreferenceProhibitTimer of the cell group; 
3> initiate transmission of the UEAssistanceInformation message in accordance with 5.7.4.3 to provide the current drx-Preference;
Proposal 5. [bookmark: _Toc142169558][bookmark: _Toc142390372][bookmark: _Toc142473384][bookmark: _Toc142561716]For the new XR related assistance information (i.e., jitter, BAT, periodicity), the initiation to transmit UAI msg is similar to other UE’s preference (e.g., drx-Preference). I.e., UE has XR information to provide and it is the 1st time or, UE has XR information different from the one previously provided (and prohibit timer is not running, if Proposal 4 is agreed). 

1. Conclusion
The observations captured are the following:
Observation 1.	RAN2 should align terminology/behaviour of the XR related assistance information defined for DL XR traffic flows in TS 23.501 for the corresponding ones defined by RAN2 for UL.
The proposals captured are the following:
Proposal 1.	RAN2 defines the UE assistance information of the jitter associated to the periodicity of the UL XR traffic flow (similarly as SA2 does for DL related information).
Proposal 2.	RAN2 reuses SA2 (TS 23.501) definition of Burst Arrival Time (i.e., the latest possible time when the first packet of the data burst arrives at the AS layer of the UE (uplink flow direction)).
Proposal 3.	RAN2 specification captures the following details of the new UAI related to XR in alignment to SA2 related definitions included in TS 23.501:
Proposal 3.1.	A UE can only provide its preference for BAT or Jitter information in relation to a given UL traffic flow (similarly as SA2 captured in TS 23.501 NOTE 3 of Table 5.27.2-1).
Proposal 3.2.	UL periodicity with the associated jitter indicates the positive or negative deviation of the arrival time of first packet of a Data Burst to the AS layer in UE compared to the ideal Data Burst start time which is be determined based on the UL periodicity associated to a traffic (similarly as SA2 captured in TS 23.501 in §5.37.8.2).
Proposal 4.	Prohibit timer should be defined for the new XR related assistance information (i.e., jitter, BAT, periodicity) similarly as it is done for other information provided via UAI mechanism.
Proposal 5.	For the new XR related assistance information (i.e., jitter, BAT, periodicity), the initiation to transmit UAI msg is similar to other UE’s preference (e.g., drx-Preference). I.e., UE has XR information to provide and it is the 1st time or, UE has XR information different from the one previously provided (and prohibit timer is not running, if Proposal 4 is agreed).



