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1. Introduction
[bookmark: Proposal_Pattern_Length]Some of the Rel-18 XR enhancements (such as, UE assistance on UL XR traffic, PDU Set based discard, or PSI based discard) relies on UE being able to have visibility or awareness of the XR related information (such as, PDU Set, PSI, or data burst). Network is expected to know whether UE supports or not any of the optional features specified by Rel-18 XR WI via new UE capabilities which would be defined. However, even a UE that is capable to have XR awareness (i.e., have visibility of XR related information of UL traffic), it might always be able to guarantee the usage of this functionality as it is highly dependent on the kind of XR application or traffic stream. This document discusses how to address the scenario in which a UE’s capability associated with the XR awareness can change temporarily, e.g., UE may not have visibility to XR related information for specific UL XR traffic stream and/or application. 
1. Discussion
1. Scenario to address
Firstly, RAN2 should discuss how to handle the possibility that UE’s XR awareness may be a dynamic kind of information (i.e., dependent on the XR traffic stream and/or application). From gNB point of view, UE is capable to support certain feature, which would be static kind of information (i.e., UE’s capability). However, there might be instances that UE cannot commit (i.e., support) those capabilities e.g., due to application limitations. Under those cases, the actual UE “capabilities” would be different to the ones previously signaled and what network is expecting. In summary, it would be useful for gNB to know about the change in actual UE’s capability. Therefore, a UE supporting XR related features (e.g., UE assistance on UL XR traffic, PDU Set based discard, or PSI based discard) would indicate its support (with the assumption that the UE has access or visibility to the XR related information for any new/ongoing XR traffic streams or applications). However, when this XR related information cannot be gathered, it is important that UE can inform gNB of a change in UE’s current capabilities to help gNB e.g., for scheduling purposes.
[bookmark: _Toc146635297][bookmark: _Toc146717551][bookmark: _Toc146718429][bookmark: _Toc146722863][bookmark: _Toc146800414][bookmark: _Toc146800553][bookmark: _Toc146800630][bookmark: _Toc146801247]It is beneficial if gNB is aware when UE’s current XR related capabilities temporarily changes, i.e., whether a UE supporting XR related features stops having visibility to XR related information for specific XR UL traffic stream and/or application.
Summarizing, a mechanism could be defined to allow the gNB to be aware on whether UE supporting XR related features has or not visibility to XR related information for each UL traffic stream and/or application.
Proposal 1. [bookmark: _Toc46740403][bookmark: _Toc46740416][bookmark: _Toc109242482][bookmark: _Toc109242515][bookmark: _Toc109242566][bookmark: _Toc117689753][bookmark: _Ref146634136][bookmark: _Toc146635300][bookmark: _Toc146717553][bookmark: _Toc146722868][bookmark: _Toc146800416][bookmark: _Toc146800539][bookmark: _Toc146800546][bookmark: _Toc146800623][bookmark: _Toc146800674][bookmark: _Toc146801240]To define a mechanism that allows UE to inform of a temporary change of UE’s capability for specific QoS flows. I.e., for UE support XR related features (e.g., UE assistance on UL XR traffic, PDU Set based discard, or PSI based discard), to define a mechanism that allows the gNB to be aware on when this UE does not have visibility to XR related information (e.g., PDU Set, PSI, or data burst) for an specific UL traffic stream and/or application.

1. Mechanism to use
1. Signaling used for reporting
This mechanism needs to allow UE to provide the change of UE’s capability associated to XR awareness information that may change at certain time for a given RRC connection. Based on current use cases, it is not foreseen that the XR awareness associated with a given UL stream changes very dynamically. For example, these changes may happen when new/specific XR traffic starts or ends. It seems sufficient that UE only informs when that specific traffic starts or ends, i.e., in a semi-static manner. Therefore, UE could use UE Assistance Information (UAI) to provide a temporary update on UE’s capabilities that require XR related information for the corresponding QoS flow. 
[bookmark: _Toc146635298][bookmark: _Toc146717552][bookmark: _Toc146718430][bookmark: _Toc146722864][bookmark: _Toc146800415][bookmark: _Toc146800554][bookmark: _Toc146800631][bookmark: _Toc146801248]The changes of UE’s capability that requires XR related information for a given UL traffic stream are not expected to be frequently over time. I.e. a semi-static mechanism seems sufficient. 
Proposal 2. [bookmark: _Toc146722869][bookmark: _Toc146800417][bookmark: _Toc146800540][bookmark: _Toc146800547][bookmark: _Toc146800624][bookmark: _Toc146800675][bookmark: _Toc146801241]UEAssistanceInformation message is used by UE to inform gNB when there is a change of UE’s capabilities associated with XR awareness in a specific UL QoS flow (i.e., mechanism described in Proposal 1).

1. Information to convey
RAN2 would need to discuss which information UE provides to indicate the temporary change of UE’s capabilities associated to specific UL QoS flows. Different options are worth considering understanding that the characteristics of XR applications may vary drastically and network may benefit ofing understand the specific XR related information not supported temporarily in more granularity than just UE’s radio capabilities. 
option 1) UE’s radio capabilities associated to XR related information. This option 1) would allow UE to indicate that the UE cannot support a UE’s capability for a QoS flow: (1) cannot support to provide UL traffic information via UAI, (2) cannot support to perform PDU set based discard and (3) cannot support to perform PSI based discard.
option 2) XR related information. This option 2) would indicate network a change on XR awareness and network can them use this semi-static XR related information with the corresponding UE’s radio capabilities associated to XR related information (i.e., support for UL traffic information via UAI, PDU set based discard and PSI based discard). Moreover, this option 2) could be enabled in different ways (depending on the granularity of the information that network can benefit in knowing):
option 2.a) Single flag indicates UE’s not supporting XR awareness.
option 2.b) Multiple flags allow UE to indicate its change of support with more concrete XR related information, such as, awareness support to PDU Set, PSI and/or Data Burst. This option 2.b) assumes that XR related capabilities are mapped to the specific XR information that it requires (i.e. PDU set, PSI and/or data burst) which is still FFS. This option 2.b) is similar but slightly than option 1) because for example, if UE indicates that cannot support PDU Set awareness for one QoS flow, this will mean that UE cannot meet any of its XR related UE capabilities that require PDU Set (which would apply to UE capabilities (1), (2) and (3) listed below). However, if UE indicates that cannot support PSI awareness, this will mean that UE cannot meet the support of (3) and partially cannot meet (1). Therefore, this option 2.b) could provide a little more granularity of information to the gNB. 
Proposal 3. [bookmark: _Toc146800418][bookmark: _Toc146800541][bookmark: _Toc146800548][bookmark: _Toc146800625][bookmark: _Toc146800676][bookmark: _Ref146722093][bookmark: _Toc146722870][bookmark: _Toc146801242]To discuss which information is included in UAI to inform on the temporary change of UE’s capabilities associated with XR awareness for a given UL QoS flow: 
Proposal 3.1. [bookmark: _Toc146800419][bookmark: _Toc146800542][bookmark: _Toc146800549][bookmark: _Toc146800626][bookmark: _Toc146800677][bookmark: _Toc146801243]option 1) UE reports that it cannot support any of the following UE’s capabilities for a specific QoS flow: (1) UE cannot support reporting UL traffic information via UAI, (2) UE cannot support to perform PDU set based discard and/or (3) UE cannot support to perform PSI based discard or,
Proposal 3.2. [bookmark: _Toc146800420][bookmark: _Toc146800543][bookmark: _Toc146800550][bookmark: _Toc146800627][bookmark: _Toc146800678][bookmark: _Toc146801244]option 2) UE reports that it cannot support XR awareness of specific QoS flow and this is done via option 2.a) a single flag (for UE to inform when UE cannot support XR awareness) or option 2.b) multiple flags (for UE to inform when UE cannot support XR awareness for PDU Set, PSI, or Data Burst).
1. Frequencency of the reporting
It seems preferable that the frequency of the UAI reporting is “control” also for this new XR awareness information (i.e., information included in UAI to inform on the temporary change of UE’s capabilities associated with XR awareness for a given UL QoS flow). However, it is important that UE is not limited to inform gNB when there is a temporary change of UE’s capabilities associated with on new/different QoS flow to the UAI info. already reported on a different QoS flow. Therefore, the prohibit timer should only be associated with the UAI info. reported on a specific QoS flows. 
Proposal 4. [bookmark: _Toc146722871][bookmark: _Toc146722872][bookmark: _Toc146722873][bookmark: _Toc146800421][bookmark: _Toc146800544][bookmark: _Toc146800551][bookmark: _Toc146800628][bookmark: _Toc146800679][bookmark: _Toc146801245]A prohibit timer is used for to the new XR awareness UAI information (as explained in Proposal 3) but this prohibit timer only restricts subsequent UAI notifications of the UL QoS flow that triggered the start of that prohibit timer. I.e., UE is not limited/prohibit to inform on a change of UE’s support on XR awareness for a different UL QoS flow.

1. New UAI info. defined for XR
This new XR awareness information (i.e., information included in UAI to inform on the temporary change of UE’s capabilities associated with XR awareness for a given UL QoS flow) could be defined as a standalone new feature (i.e., independently of other UAI info. defined in XR WI) or as a new/additional information associated with UL traffic information understanding  that this UL traffic information is also associated to XR traffic and is also provided per QoS flow (as shown in highlight yellow below on the TP of Rel-18 XR endorsed running CR to 38.331 [1]). This operation would not be aligned to the way that T346x timer is currently defined.
<<omitted text>>
1>	if configured to provide UL traffic information:
2>	if the UE did not transmit a UEAssistanceInformation message with ul-TrafficInfo since it was configured to provide UL traffic information; or
2>	if any of the UL traffic information included in the previous UEAssistanceInformation has changed since the last transmission of the UEAssistanceInformation message containing ul-TrafficInfo and timer T346x is not running:
3>	start timer T346x with the timer value set to the ul-TrafficInfoProhibitTimer;
3>	initiate transmission of the UEAssistanceInformation message in accordance with 5.7.4.3 to provide UL traffic information.
NOTE: 	The UE only considers burstArrivalTime to have changed when it changes relative to the periodicity of the Data Burst arrival.
Editor’s note: The UE may not have UL traffic information available immediately after being configured to provide it by the gNB. RAN2 may need to discuss whether this should be handled somehow, e.g. specifying that the UE may delay the first transmission of this information until the relevant information is available at the UE.
<<omitted text>>
1>	if transmission of the UEAssistanceInformation message is initiated to provide UL traffic information according to 5.7.4.2:
2>	for each PDU session for which the UE intends to provide UL traffic information in this UEAssistanceInformation message:
3>	set pdu-SessionID to the value of the concerned PDU session ID;
3>	for each QoS flow of this PDU session for which the UE intends to provide UL traffic information in this UEAssistanceInformation message:
4>	set qfi to the value of the concerned QFI;
4>	if the jitter range measurement is available; and
4>	if the UE did not provide jitter range since it was configured to provide UL traffic information, or if the measured jitter range has changed since the last transmission of the UEAssistanceInformation message containing jitterRange:
5>	set jitterRange to the latest measured value of the jitter range;
4>	if the burst arrival time measurement is available; and
4>	if the UE did not provide burst arrival time since it was configured to provide UL traffic information, or if the measured burst arrival time has changed since the last transmission of the UEAssistanceInformation message containing burstArrivalTime:
5>	set burstArrivalTime to the latest measured value of the burst arrival time;
4>	if the traffic periodicity measurement is available; and
4>	if the UE did not provide traffic periodicity since it was configured to provide UL traffic information, or if the measured traffic periodicity has changed since the last transmission of the UEAssistanceInformation message containing trafficPeriodicity:
5>	set trafficPeriodicity to the latest measured value of the traffic periodicity.
<<omitted text>>
However, if the same IE (i.e., ul-TrafficInfo) defined for the UL traffic information is also used to carry the XR awareness information (which was discussed in previous Proposal 3), it would be important to consider the impact of T346x – at least in the way is currently defined. This new T346 timer is started as soon as ul-TrafficInfo is sent once (as shown in highlight blue above).
Proposal 5. [bookmark: _Toc146722874][bookmark: _Toc146800422][bookmark: _Toc146800545][bookmark: _Toc146800552][bookmark: _Toc146800629][bookmark: _Toc146800680][bookmark: _Toc146801246]To discuss whether the new XR awareness UAI information (as explained in Proposal 3) is defined as a new/optional field of UL traffic information IE (i.e., ul-TrafficInfo) or as its own separate/independent IE.





[bookmark: _Toc465993148][bookmark: _Toc465993084]Conclusion
The observations captured are the following:
Observation 1.	It is beneficial if gNB is aware when UE’s current XR related capabilities temporarily changes, i.e., whether a UE supporting XR related features stops having visibility to XR related information for specific XR UL traffic stream and/or application.
Observation 2.	The changes of UE’s capability that requires XR related information for a given UL traffic stream are not expected to be frequently over time. I.e. a semi-static mechanism seems sufficient.

The proposals captured are the following:
Proposal 1.	To define a mechanism that allows UE to inform of a temporary change of UE’s capability for specific QoS flows. I.e., for UE support XR related features (e.g., UE assistance on UL XR traffic, PDU Set based discard, or PSI based discard), to define a mechanism that allows the gNB to be aware on when this UE does not have visibility to XR related information (e.g., PDU Set, PSI, or data burst) for an specific UL traffic stream and/or application.
Proposal 2.	UEAssistanceInformation message is used by UE to inform gNB when there is a change of UE’s capabilities associated with XR awareness in a specific UL QoS flow (i.e., mechanism described in Proposal 1).
Proposal 3.	To discuss which information is included in UAI to inform on the temporary change of UE’s capabilities associated with XR awareness for a given UL QoS flow:
Proposal 3.1.	option 1) UE reports that it cannot support any of the following UE’s capabilities for a specific QoS flow: (1) UE cannot support reporting UL traffic information via UAI, (2) UE cannot support to perform PDU set based discard and/or (3) UE cannot support to perform PSI based discard or,
Proposal 3.2.	option 2) UE reports that it cannot support XR awareness of specific QoS flow and this is done via option 2.a) a single flag (for UE to inform when UE cannot support XR awareness) or option 2.b) multiple flags (for UE to inform when UE cannot support XR awareness for PDU Set, PSI, or Data Burst).
Proposal 4.	A prohibit timer is used for to the new XR awareness UAI information (as explained in Proposal 3) but this prohibit timer only restricts subsequent UAI notifications of the UL QoS flow that triggered the start of that prohibit timer. I.e., UE is not limited/prohibit to inform on a change of UE’s support on XR awareness for a different UL QoS flow.
Proposal 5.	To discuss whether the new XR awareness UAI information (as explained in Proposal 3) is defined as a new/optional field of UL traffic information IE (i.e., ul-TrafficInfo) or as its own separate/independent IE.
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