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1	Introduction
[bookmark: _Ref178064866]The new Rel-18 XR WID [1] captures the following objectives related to XR awareness:
	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);





In RAN2#121-Athens in the following agreements where made: 
UL jitter and delay
Observation 4.	In some use cases (e.g. XR device is tethered to UE via a wireless link), PDUs may arrive at SDAP with non-negligible jitters.
Observation 5. In case XR device and UE are not co-located, jitter information of UL PDUs is useful to RAN, e.g. for configuring CG. .
Proposal 4. 	UE may provide jitter information of its UL PDU Sets as assistance information to RAN.
Proposal 5. 	Introduce UL PDU Set Importance and study how to use it in layer-2 protocols
Introduce UL PDU Set Importance. How UE derives this will be handled in UE implementation. 
Can indicate that in RAN2 considers PDU set concept applicable to both UL and DL in LS to SA2.
Focus on P4-5
Proposal 2: It should be possible for the UE to provide jitter information to the gNB via RRC, if available.
Proposal 3: Adopt the TP related to UL jitter information provisioning from the UE to the gNB as proposed in Annex B.
Focus on P2-3
Proposal 3: In the WI phase, UL jitter should be taken into account.
Focus on P3



In this paper we discuss the RAN2 related objectives:
· XR traffic assistance information from UE to network
· Use of PDU set information in RAN for DL and UL
2	Discussion
RAN2 has already agreed in TR 38.835 [2] to the SA2 conclusions that UL and DL periodicity information will be carried over the TSCAI framework.
[bookmark: _Toc131685733]Signalling of periodicity information for UL and DL is already agreed to be delivered from the CN

Periodicity for UL and DL traffic of the QoS flow via TSCAI is useful information to configure scheduling and power saving features in RAN. It is however expected that XR traffic is dynamic. Traffic patterns may adapt and change in response to various triggers like congestion indications, or user setting. The QoS flow is set up during PDU Session establishment/modification through NGAP which requires a lot of signalling between various CN entities, RAN and UE. This procedure may be too slow for gNB to adapt to changes, thus other signalling options may be needed
[bookmark: _Toc131685734]Traffic periodicity can be dynamic/adaptive during XR session and signalling from CN (TSCAI) may be slow thus impacting features depending on accurate configurations.

There are multiple options of how to signal the UL periodicity information. An obvious choice for signalling updates to the UL periodicity information is through RRC as it already supports the framework for reporting UE Assistance Information (UAI). A benefit of an RRC based approach is the high reliability. However RRC may incur a larger signaling delay than other options and impact traffic if reconfiguraitons are needed. However if UL periodicity is not expected to change very often, a semi-static approach may be suitable 
[bookmark: _Toc131685735]UL periodicity information can be signalled with RRC

Another option to signal the UL periodicity information is through MAC CE from UE to gNB. This may be a faster option than RRC and may be beneficial if UL traffic patterns are very dynamic, e.g. changing rapidly depending on the user behaviour. With fast updated information available, the MAC scheduler may adapt quicker to dynamic traffic patterns. However, too frequent updates may not benefit the scheduler since it won’t anyway give it enough time to adapt.
[bookmark: _Toc131685736]UL periodicity information can also be signalled with MAC CE 

[bookmark: _Toc131681260][bookmark: _Toc131685737]A third option is to not signal any updated UL periodicity information at all. With this approach gNB will have to assume that the periodic information signalled from the CN will stay true during entire XR session unless PDU Session modification happens and new TSCAI is sent or gNB does its own measurements to deduce the periodicity.
[bookmark: _Toc131685738]If UL periodicity information is not signalled from the UE, gNB can do measurements to deduce the UL periodicity  

[bookmark: _Toc131681262][bookmark: _Toc131685739]It is still not known how often periodicity is changing in XR applications and thus how often such information needs to be updated. Also it is unclear how fast the features that use the UL periodicity information need the periodicity information but it can be expected that the difference between the options of MAC CE and RRC will not be very large. Since RRC already provides a reliable framework for delivery of similar information it should at least be considered as a baseline for UL periodicity reporting.
[bookmark: _Toc131685745]RAN should at least allow for RRC to signal updated UL periodicity information

[bookmark: _Toc131681263][bookmark: _Toc131685740]In RAN2-121 UL jitter was discussed. Our past view is and continues to be that if UL jitter is considered significant and it is known to the UE then jitter statistics may be signalled to the gNB. The signalling options for jitter can be same as discussed above. If UL jitter is associated with the UL periodicity, the information may be signalled together. 
[bookmark: _Toc131685746]UL jitter statistics, if significant, is signalled together with periodicity information

We note however assumptions on UL jitter was not a baseline assumption in Rel-17 RAN1 simulations, thus solutions making use of UL jitter has not been fully studied. Furthermore, we note that jitter was discussed in context of XR tethering. Tethering can be achieved with multiple technologies e.g. WiFi, Bluetooth. Different tethering link may incur different amounts of jitter. Whichever solution that RAN2 proposes for the tethering use-case should preferable be agnostic to the underlying tethering technology.
[bookmark: _Toc131685741]Tethering an XR device can be achieved through multiple technologies, e.g. WiFi, Bluetooth, etc. thus different technologies may incur different amounts of jitter
[bookmark: _Toc131685747]RAN2 tethering solutions should be agnostic to tethering technology. Thus, if jitter is provided, RAN2 solutions should only focus on providing jitter ranges.
2	Discussion on PDU Set information in RAN for DL & UL
TR 38.835 [2] have captured PDU Set information and requirements enabling enhanced scheduling in gNB. The information provided does not necessarily imply RAN2 specification impact. DL Assistance information will enable optimized configuration of existing features such as scheduling, DRX, sleep mode activation etc. PSDB, PSER and PSIHI are QoS requirements that gNB aims to fulfil and can also be used for optimized configuration of features, but in general no RAN2 specification is impacted by these requirements.
[bookmark: _Toc131685742]DL assistance information will enable optimized configuration of features e.g scheduling
[bookmark: _Toc131685743]PSDB, PSER and PSIHI are QoS requirements that gNB aims to fulfil and can also be used for optimized configurations of features.
[bookmark: _Toc131685744]DL PDU Set information and QoS requirements does not in general imply RAN2 specification impact.
  
[bookmark: _Toc131685748]On the UE side UL PDU Set information may also be useful, however we note that RAN2 has agreed in TR 38.835 to the following “the UE needs to be able to identify PDU Set and Data Bursts dynamically, including PSI, but in-band marking over Uu of PDUs is not needed.”. Thus in this context RAN2 specification is not directly impacted by UL PDU Set information. However certain features may require some assistance information from application client, for example PSI based dropping in UE. In this case it would be of interest to the gNB to know whether the UE has the capability of identifying PSI levels of PDU Sets. Then gNB can configure the correct PSI dropping solutions (i.e. discard timers per PSI level).
[bookmark: _Toc131685749]If UE can detect UL PDU Set information, it should signal its capability to do so.
[bookmark: _Toc70424553][bookmark: _Ref189046994]3 Conclusion
In the previous sections we made the following observations: 
Observation 1	Signalling of periodicity information for UL and DL is already agreed to be delivered from the CN
Observation 2	Traffic periodicity can be dynamic/adaptive during XR session and signalling from CN (TSCAI) may be slow thus impacting features depending on accurate configurations.
Observation 3	UL periodicity information can be signalled with RRC
Observation 4	UL periodicity information can also be signalled with MAC CE 
Observation 5	If UL periodicity information is not signalled from the UE, gNB can do measurements to deduce the UL periodicity
Observation 6	Tethering an XR device can be achieved through multiple technologies, e.g. WiFi, Bluetooth, etc. thus different technologies may incur different amounts of jitter
Observation 7	DL assistance information will enable optimized configuration of features e.g scheduling
Observation 8	PSDB, PSER and PSIHI are QoS requirements that gNB aims to fulfil and can also be used for optimized configurations of features.
Observation 9	DL PDU Set information and QoS requirements does not in general imply RAN2 specification impact.

Based on the discussion in the previous sections we propose the following:
Proposal 1	RAN should at least allow for RRC to signal updated UL periodicity information
Proposal 2	UL jitter statistics, if significant, is signalled together with periodicity information
Proposal 3	RAN2 tethering solutions should be agnostic to tethering technology. Thus, if jitter is provided, RAN2 solutions should only focus on providing jitter ranges. 
Proposal 4	If UE can detect UL PDU Set information, it should signal its capability to do so.
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