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1. Introduction
The updated WID for XR enhancements contains the following objective related to XR awareness [1]:

	Specify the enhancements for XR Awareness:

-
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);
-
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);
-
Support signalling the congestion information from RAN to the CN in alignment with SA2 (RAN3);


Furthermore, RAN2 made the following agreements related to the assistance information for XR traffic during the SI phase of the work:

	· RAN2 agrees some assistance information can be beneficial (e.g. periodicity, packet size). RAN2 assumes baseline could be TSCAI (pending SA2 conclusions), can discuss during WI phase whether something additional is needed on top of that. If any assistance information is needed, its definition should be standardized.
· RAN2 thinks all information may not be always available at UE application.
· 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.


In this contribution, we will focus on the objectives which fall into RAN2 responsibility, i.e. the one highlighted in yellow above.
2. Discussion
2.1
PDU set information identification by the UE
With respect to PDU set information identification by the UE, RAN2 made the following agreements in the previous meetings:

	· Agree that UE identifies PDU Sets / Bursts.
· In-band marking not needed. Further information considered if BSR is not enough.
· Introduce UL PDU Set Importance. How UE derives this will be handled in UE implementation. 


For DL differentiated PDU set handling, the UPF is responsible to identify the PDU set related information, e.g. the PDUs belonging to the same PDU set, PDU set importance level, etc. This task is supposed to be performed base don UPF implementation, which take advantage of, among others, the information included in the RTP header of the XR packets. However, in general, the UPF behavior is not specified. For the UL side, RAN2 assumed the same, i.e. that the PDU set/burst information will rely on UE implementation. Based on this, the main impact to specification that will stem from the UE PDU set information identification is to capture in RAN2 specifications, e.g. stage-2 or PDCP, that the identification of PDU set/burst information for UL is based on UE implementation.
Proposal 1: Capture in RAN2 specifications (e.g. 38.300 and/or 38.323) that identification of PDU Sets, Data bursts and PSI in UL is based on UE implementation.

Other than this, RAN2 may also need to discuss whether PDU set/burst identification requires a separate UE capability. In general, this seems useful for the NW to decide whether to configure the UE with some specific mechanisms, e.g. PSI based packet discard etc. However, the details should be discussed once the scope of the features introduced for XR in Rel-18 becomes clearer and stable.
Proposal 2: RAN2 should consider introduction of a UE capability for XR PDU set/burst information identification. 
2.2
XR assistance information for UL
During the discussion in the last meeting of the SI phase, RAN2 made the following agreements:

	· 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.


With these agreements, RAN2 confirmed that there may be a jitter for the traffic arrival from an XR application to the UE, e.g. due to application being running on another device connected to the NR UE via sidelink or non-3GPP air interface. Another reason may be the fact that some codecs may introduce jitter when generating some frames, e.g. generation of a frame containing more information (i.e. similar to I-frame) may take a longer time than generating a frame which contains just differential information (i.e. similar to P-frame). Jitter may have an impact on how the gNB manages scheduling of the UE, e.g. the gNB may adjust CG configuration to consider the potential jitter or may decide to rely on dynamic scheduling in the presence of jitter. 
Observation 1: UL jitter information is useful for the gNB to adjust its scheduling accordingly, e.g.  place the CG resource properly or utilize dynamic scheduling in the presence of high jitter.

During the recent RAN2 discussions, one of the debatable points was whether what actually matters for the gNB is the jitter statistics, or rather it is sufficient for the gNB to be informed about the UL traffic arrival “deadline”, i.e. the latest point at which the traffic may arrive. The difference is presented in Figure 1.
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It is clear that reporting only the jitter information is not sufficient as jitter is always relative to the nominal arrival time of the traffic. Hence the choice is between two potential ways of reporting the traffic arrival time information:

1. Nominal arrival time at the UE AS layer + jitter statistics (e.g. mean value, range)

2. The worst-case arrival time, as shown in Figure 1, i.e. the one recorded based on the worst-case jitter.
An advantage of the second way is that the UE needs to report only a single value of traffic/burst arrival time, which together with periodicity known from TSCAI information, will allow the gNB to configure the CG resource accordingly, if the gNB wishes to rely on CG scheduling. However, when reporting this way, the gNB receives only limited information about the traffic characteristics and the worst-case jitter could have happened only due to some anomaly, e.g. short-time interference on the tethering interface. Hence, in general it would be better for the UE to report the expected arrival time + jitter information, which gives the gNB more information about the expected timing of the traffic than just worst-case arrival time recorded so far. It can be argued that this information may not always be available at the UE, but  jitter information can be specified as an optional parameter reported by the UE. In case the UE is not able to determine both arrival time and jitter information, the UE may report only arrival time information, which in this case should be the worst-case arrival time. 
Hence, specifications should allow the UE to report both traffic/burst arrival time and jitter information. Since this is a semi-static information, it can be provided via RRC protocol.
Proposal 3: It should be possible for the UE to provide traffic/burst arrival time and optionally jitter information to the gNB via RRC, if available.

The objective in the updated XR WID (see [1]) mentions also traffic periodicity among the information to be potentially reported by the UE to the gNB. However, SA2 has agreed a CR in [2], which already captures that both DL and UL traffic periodicity can be provided by the CN, so there is no need for the UE to report it. 
	5.37..X
UE power saving management 

5.37..X.1
General

The following traffic assistance information may be provided by the CN to NG RAN in order to configure UE power saving management scheme for connected mode DRX:

-
UL and/or DL Periodicity;
-
N6 Jitter Information associated with the DL Periodicity;

-
Indication of End of Data Burst.


Dynamic information on the other hand has been already discussed by RAN2 before and it was agreed to provide data burst/PDU set data volume and remaining time information via BSR-like mechanism. It was also concluded there is no need to have in-band information related to PDU sets. Therefore, the following is proposed:
Proposal 4: There is no need to provide any other assistance information from the UE to the gNB on top of traffic arrival time and jitter information and what was already agreed before (e.g. data burst/PDU set volume and remaining time information).
3. Conclusion

Based on the discussion in this paper, the following is observed and proposed:
PDU set information identification by the UE
Proposal 1: Capture in RAN2 specifications (e.g. 38.300 and/or 38.323) that identification of PDU Sets, Data bursts and PSI in UL is based on UE implementation.

Proposal 2: RAN2 should consider introduction of a UE capability for XR PDU set/burst information identification. 

XR assistance information for UL
Observation 1: UL jitter information is useful for the gNB to adjust its scheduling accordingly, e.g.  place the CG resource properly or utilize dynamic scheduling in the presence of high jitter.

Proposal 3: It should be possible for the UE to provide traffic/burst arrival time and optionally jitter information to the gNB via RRC, if available.

Proposal 4: There is no need to provide any other assistance information from the UE to the gNB on top of traffic arrival time and jitter information and what was already agreed before (e.g. data burst/PDU set volume and remaining time information).
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