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1. Introduction
[bookmark: Proposal_Pattern_Length]This document discuss RAN2 impacts for the following objectives agreed on Rel-18 updated WID [1] for the topic of XR Awareness in RAN:
· Impact of identifying by UE of PDU Sets, Data bursts and PSI, as needed (RAN2);
· Provisioning by UE of XR traffic assistance information e.g. periodicity, UL traffic arrival information (RAN2, RAN3);
· Signalling by CN of semi-static information per QoS flow (e.g. PDU set QoS parameters), dynamic information per PDU set (PDU Set information and Identification) and End of Data Burst indication (RAN3, RAN2);
1. Discussion
The agreed objectives on XR awareness are categorized for this discussion on XR awareness in UE side and XR awareness in RAN via exposure of DL/UL XR traffic information to RAN from CN and/or UE as applicable.
[bookmark: _Hlk131516801]XR awareness in UE side
From the beginning of Rel-18 XR SI phase, RAN2 understanding is that the same PDU set related information is available for UL. This expected UE behaviour was informed to SA2 and SA4 in multiple LS as shown below:
“RAN2 assumes that PDU Set based parameters and PDU Set related information may be used for better support of XR services. RAN2 can consider both UL and DL directions.” [2]
”Furthermore, RAN2 has also agreed that the UE needs to be able to identify PDU Sets / Bursts but that in-band marking of PDUs in the uplink over Uu (the equivalent of downlink marking in GTP headers) is not needed.” [3]
“RAN2 considers that the PDU set concept is applicable to both UL and DL.” [4]
Neither SA2 or SA4 has raised any concern on this regard when responding to the corresponding LSs. Therefore, RAN2 assumption on the applicability of PDU set related information to the UL XR traffic seems reasonable. 
[bookmark: _Toc131541678][bookmark: _Toc131542314][bookmark: _Toc131714651]During Rel-18 XR SI phase, RAN2 informed SA2 and SA4 multiple times the assumption that PDU set concept is applicable to UL side and UE is able to identify the corresponding PDU set related information. By not responding to this, RAN2 understands that there is no concern/issue identified by SA2 and SA4 on this regard.
From AS point of view, RAN2 does not need to discuss whether or how this PDU set related information is visible. This kind of discussion should be left up to SA2 and SA4, e.g. whether similar upper layers add PDU set related information in each packet vs leaving these details up to UE implementation.
Proposal 1. [bookmark: _Toc131541373][bookmark: _Toc131541511][bookmark: _Toc131541675][bookmark: _Toc131542310][bookmark: _Toc131628048][bookmark: _Toc131714654]RAN2 does not need to discuss how UE AS layer is aware of the PDU set related information for UL XR traffic understanding that this decision should be up to SA2/SA4. As previously agreed by RAN2, AS layer only need to assume that the same PDU set concept/information currently defined by SA2 for DL traffic is also visible. No need to inform SA2/SA4 again.

Exposure of DL/UL XR information to RAN 
CN exposure to RAN
SA2 already agreed the PDU set related information provided by CN to RAN in a semi-static information per QoS flow (e.g. PDU set QoS parameters, periodicity, jitter), dynamic information per PDU set (PDU Set information and Identification) and End of Data Burst indication with a summary included below:
· For UL & DL, XR semi-static info. provided via control plane (NGAP):
· Traffic Periodicity (via TSCAI/TSCAC)
· Traffic Jitter (via TSCAI)
· PDU Set QoS parameters (used to support PDU Set level handling in the NG-RAN)
· PDU Set Error Rate (PSER)
· PDU Set Delay Budget (PSDB), optional
· PDU Set Integrated handling Indication (PSIHI)
· For DL, PDU Set Information is defined as a XR dynamic info. provided via user plane (GTP-U header):
· PDU Set Size (in bytes)
· PDU Set SN
· PDU SN within a PDU Set
· Indication of End PDU of the PDU Set
· PDU Set Importance (to identify the importance of a PDU Set within a QoS Flow)
· End of Data Burst indication, optional
· Short period of time of data for a burst refers to the interval of time between the reception of the first and the last packet of the Data Burst at the destination. No data is expected between two successive Data Burst
On this regard, SA2, CT1 and RAN3 will enable the corresponding signaling required to convey the new information. It is expected that RAN will use this information to enhance UE’s operations (e.g., selection of configurations, changes of RRC state), but decision details should be left up to network implementation. At this point, we do not think there is any direct impact associated of this apart of the already ongoing RAN2 discussions e.g. on how to enhance discard based on this kind of information. 
Proposal 2. [bookmark: _Toc131541512][bookmark: _Toc131541676][bookmark: _Toc131542311][bookmark: _Toc131628049][bookmark: _Toc131714655][bookmark: _Toc130333649][bookmark: _Toc131515112][bookmark: _Toc131515123][bookmark: _Toc131541374]There is no RAN2 impact foreseen from SA2, SA4, CT1 and RAN3 specifications efforts to enable the signaling and mechanism to convey PDU set related information from CN to RAN. How is information is used by RAN, it is left up to network implementation. If this changes after upper layer’s specification of PDU set concept progresses, RAN2 can revisit this agreement.

UE exposure to RAN
During RAN2#121, some companies [5][6] raised concerns with tethering scenarios for XR traffic, i.e. collocated scenarios in which XR device is tethered to UE via a wireless link (e.g., Bluetooth or Wifi) and could be located in same or different physical location. Depending on the specific use case it is possible that this tethering scenario generates same delay and jitter in its received traffic. Under those specific circumstances, UE could knowledge of predictable information that may not be visible to RAN and therefore corresponding UL assistance information seemed helpful and the following agreements were captured in RAN2#121 meeting:
· 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.
The following information of the UL XR traffic is already provided by CN to RAN via TSCAI/TSCAC mechanism
TSC Assistance Information (TSCAI) [Table 5.27.2-1 from TS 23.501 v18.1.0]
	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.

	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, formulated as lower bound and upper bound of 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.



SA2 has only defined the jitter information associated with DL as shown in above table, therefore considering above tethering scenario for XR, it seems reasonable to also allow UE to provide similar kind of information. SA2 definition of this new N6 Juitter Information is left up to network implementation as captured by the following “NOTE 1: How the UPF derives the N6 jitter is implementation dependent” in §5.37.8.2 of TS 23.501. RAN2 could be use similar approach when defining Jitter information associated to a periodicity in UL. It seems reasonable that network can control when UE is allowed to provide this information. It does not seem as critical for UE to report information about UE’s periodicity as this could be known from the network. On other hand, considering SA2 definition “Jitter information associated with the Periodicity in downlink” this might be preferable.
Proposal 3. [bookmark: _Toc131541375][bookmark: _Toc131541513][bookmark: _Toc131541677][bookmark: _Toc131542312][bookmark: _Toc131628050][bookmark: _Toc131714656]Define a new assistance information for UE to be able to report jitter information associated to UL XR traffic periodicity. 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. 
[bookmark: _Hlk131542313]Another open question by some companies was whether SA2 “End of Data Burst indication” (defined to be included as part of the GTP-U header of the last PDU in DL) should also be considered for UE to provide to RAN for UL traffic. However, RAN2 already has BSR that can be used, as well as, release preference information defined as part of UAI which allows the UE to indicate its preferredRRC-State-r16 (i.e., idle, inactive, connected, outOfConnected). Therefore if/when UE is at the end of a data burst, UE could already use this information.
[bookmark: _Toc131542315][bookmark: _Toc131714652]Legacy release preference information could be used by UE when it knows that the data burst is ending; UE could inform the network its preferred RRC state (i.e., idle, inactive, connected, outOfConnected).
Proposal 4. [bookmark: _Toc131628051][bookmark: _Toc131714657]No need to define a new mechanism for UE to inform about the end of burst associated with UL XR traffic.  

1. Conclusion
The observations captured are the following:
Observation 1.	During Rel-18 XR SI phase, RAN2 informed SA2 and SA4 multiple times the assumption that PDU set concept is applicable to UL side and UE is able to identify the corresponding PDU set related information. By not responding to this, RAN2 understands that there is no concern/issue identified by SA2 and SA4 on this regard.
Observation 2.	Legacy release preference information could be used by UE when it knows that the data burst is ending; UE could inform the network its preferred RRC state (i.e., idle, inactive, connected, outOfConnected).
The proposals captured are the following:
Proposal 1.	RAN2 does not need to discuss how UE AS layer is aware of the PDU set related information for UL XR traffic understanding that this decision should be up to SA2/SA4. As previously agreed by RAN2, AS layer only need to assume that the same PDU set concept/information currently defined by SA2 for DL traffic is also visible. No need to inform SA2/SA4 again.
Proposal 2.	There is no RAN2 impact foreseen from SA2, SA4, CT1 and RAN3 specifications efforts to enable the signaling and mechanism to convey PDU set related information from CN to RAN. How is information is used by RAN, it is left up to network implementation. If this changes after upper layer’s specification of PDU set concept progresses, RAN2 can revisit this agreement.
Proposal 3.	Define a new assistance information for UE to be able to report jitter information associated to UL XR traffic periodicity. 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.
Proposal 4.	No need to define a new mechanism for UE to inform about the end of burst associated with UL XR traffic.
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