

Page 1

[bookmark: _Ref452454252]3GPP TSG-RAN WG2 Meeting #123-bis	R2-2309491
Xiamen, China, 9~13 October, 2023	

Agenda item:	7.5.5
Source:	Qualcomm Incorporated
Title:	UE capabilities for XR services
[bookmark: _Hlk506366071]WID/SID:	NR_XR_enh-Core
Document for:	Discussion and Decision
Introduction 
In this contribution, we discuss UE capabilities for supporting XR enhancements.
Discussion
One of the key differentiators for Rel-18 XR enhancements is that data handling is based on PDU sets. This feature is the foundation of several key enhancements such as UL traffic information reporting and PDU discard. All those enhancements require UE to be capable of identifying UL PDU sets, to enable data handling procedure to be performed based on PDU sets instead of individual PDUs. 
One question is whether identification of UL PDU sets should be specified as a UE capability by itself or included with other UE capabilities (e.g. UL traffic information reporting). In our view, when used in RAN procedures, UL PDU set identification is not a stand-alone feature, because the purpose of this identification is to enable other procedures to handle XR traffic on the basis of PDU sets. Hence it is always used as part of an overall procedure rather than by itself. 
Observation 1. When used in RAN procedures, identification of UL PDU sets is always used as part of an overall procedure rather than by itself.  
For this reason, we think identification of UL PDU sets by itself should NOT be specified as a UE radio capability. 
Proposal 1. 	Identification of UL PDU set by itself is not specified as a UE radio capability. 
Per current RAN2 agreement, methods for identifying UL PDU sets is up to UE implementation. The common understand is that UE can apply the same method used by UPF in identifying DL PDU sets, i.e. by examining application/transport-layer protocol headers. As a result, whether a UE can identify UL PDU set not only depends on UE’s own hardware/software capability but also information within in the protocol headers of XR applications.
Observation 2.	A UE’s ability to identify UL PDU set not only depends on UE’s own capability but also information within the protocol headers of XR applications.   
This unique property makes UE capability signaling for XR a bit tricky. Suppose a UE has the necessary hardware/software to identify PDU sets and indicates this capability to network. However, UE may have to support different XR applications at different time, or an application may change contents in its protocol headers over time. If one of those XR applications does not contain the necessary information for identification in its protocol headers, UE will not be able to identify PDU sets. That will create a mismatch between RAN and UE and thus cause failure of procedures based on PDU sets. 
On the other hand, it is not efficient or perhaps even an overkill to make UE dynamically indicate its capability based on which XR application it hosts or information within the protocol header. First, that would require significant signaling enhancements (and thus significant amount of online time to discuss it!). Second, it is not clear at this point how fast applications may switch between “has information for identification” and “has no information for identification”. If that switch indeed can be dynamic, UE capability signaling may be too slow for the purpose. Lastly, technically speaking, UE’s own capability does not actually change. It is the end application that does. Hence, we should not dynamically change UE’s capability based on end applications.
Observation 3.	It is not efficient to have UE dynamically change its UE capability for UL PDU set identification when the actual change is caused by end applications.  
Therefore, a more rational approach is for UE to indicate to RAN whether a UL traffic/QoS flow can be identified with PDU sets. Then together with UE capability report, RAN can determine whether UE is able to identify UL PDU set for the traffic/QoS flow. 
With this approach, this indication by UE is just like another UL traffic parameters (such as jitter and periodicity) that UE reports to RAN, because it is indeed one of the characteristics of the flow. Based on this reasoning, we think it is natural for UE to send this indication by UE Assistance Information message. 
Proposal 2. 	UE can indicate to RAN whether a UL QoS flow can be identified with PDU sets, as a UL traffic parameter via UE Assistance Information message. 
In addition to RAN, Core Network (CN) also needs to know whether UE is capable of identifying UL PDU sets. For example, CN needs to have this information because it needs to know whether it should configure PDU set based QoS attributes such as PSDB and PSER for UE’s QoS flows. 
However, we think there are a few differences between CN and RAN on this issue. First, there is no simple existing signaling for UE to indicate to CN whether a QoS flow has all the information necessary for identifying PDU set in its protocol headers. However, unlike RAN, CN itself is able to determine that by examining application-layer protocol headers at UPF. Therefore, UE only needs to indicate to CN (e.g. by NAS capability signaling) that it has capability of identifying UL PDU set. The rest can be left to CN.
Observation 4.	Core Network needs to know from UE whether it is capable of identifying UL PDU sets, as part of its decision on whether to configure PDU-set based QoS attributes for UE’s flows.
In the current system architecture, there is no signaling for RAN to provide CN with a UE’s NAS capability. It is simpler for UE to indicate its support for UL PDU Set identification directly to CN via NAS capability signaling.
NAS capabilities are handled by SA2 and CT1. Since SA2 previously agreed that issues related to UL PDU sets should be handled by RAN2, we think the proper workflow is for RAN2 to send an LS and request SA2 and CT1 to discuss and introduce the NAS capability discussed above.
Proposal 3. 	Send an LS to SA2 and CT1 and ask them to introduce a NAS capability for UE to indicate its support for identification of UL PDU sets.
In the discussion on PSI-based discard so far, it has been agreed that network can send an indication to UE to activate or deactivate PSI-based discard. Although this new signaling for congestion state de-/activation is introduced for the purpose of PDU discard, we think it can be used in other scenarios as well. For example, even for UEs which are not capable of UL PDU set identification or PSI-based discard, if the end application can adapt its bit rate based on congestion, it can benefit from this de-/activation of congestion state. Therefore, we think it is desirable to have a UE radio capability specifically for congestion state de-/activation. 
Proposal 4. 	Introduce a UE radio capability for UE to indicate its support for congestion state de-/activation by network. This UE capability is separate from the one for PSI-based PDU discard.
Conclusion
Based on the above analysis, we’d recommend RAN2 to discuss and adopt the following proposals:
Observation 1. When used in RAN procedures, identification of UL PDU sets is always used as part of an overall procedure rather than by itself.  
Proposal 1. 	Identification of UL PDU set by itself is not specified as a UE radio capability. 
Observation 2.	A UE’s ability to identify UL PDU set not only depends on UE’s own capability but also information within the protocol headers of XR applications.   
Observation 3.	It is not efficient to have UE dynamically change its UE capability for UL PDU set identification when the actual change is caused by end applications.  
Proposal 2. 	UE can indicate to RAN whether a UL QoS flow can be identified with PDU sets, as a UL traffic parameter via UE Assistance Information message. 
Observation 4.	Core Network needs to know from UE whether it is capable of identifying UL PDU sets, as part of its decision on whether to configure PDU-set based QoS attributes for UE’s flows.
Proposal 3. 	Send an LS to SA2 and CT1 and ask them to introduce a NAS capability for UE to indicate its support for identification of UL PDU sets.
Proposal 4. 	Introduce a UE radio capability for UE to indicate its support for congestion state de-/activation by network. This UE capability is separate from the one for PSI-based PDU discard.
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