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Introduction
The WI for XR enhancements in Rel-19 has been revised at RAN#103 and the latest set of objectives are listed below: 
	The Rel-19 XR Phase 3 objectives are as follows:
-	Study and if justified, specify aspects related to multi-modality (intra-UE) (with coordination with SA2/SA4 as needed by LS request). Aim to facilitate efficient and effective support for XR application with Multiple QoS flows with multi-modal inter-dependencies, meeting multi-modal QoS requirements, e.g. synchronization and/or coordination. Efficiency enhancements are expected to be visible in terms of capacity or power consumption. [RAN2]. 
NOTE:	Check in RAN#105 (check also other WG involvement if needed).
-	Specify enhancements to enable transmission/reception in gaps/restrictions that are caused by RRM measurements (from inter-frequency RRM measurement gaps, or intra-frequency measurements, or other scheduling restrictions etc). [RAN1, RAN2, RAN4] 
-	Specify the corresponding measurement gap and scheduling restriction to enable the identified enhancements with RRM performance impact taken into consideration, work being triggered by LS. [RAN4]
-	Specify Enhancements for Scheduling, as follows: 
-	For the UL, Study and if justified, Specify enhancements using delay/deadline information, for support of UL scheduling to enable high XR capacity while meeting delay requirements/avoiding too late PDUs. [RAN2].
NOTE:	LCP implementation complexity need to be taken into account when evaluating solutions.
NOTE:	Check in RAN#105
-	Specify the following user plane enhancements [RAN2]
-	RLC re-transmission related enhancements for operation of RLC Acknowledged Mode (AM) with small packet delay budget. 
-	Specify Core requirements related to the above objectives as necessary [RAN4]
· Extend Release 18 standalone mechanism to support NR-NR dual connectivity as follows [RAN3]
· PDU set based handling 
· ECN marking 
· Burst Arrival Time reporting, if needed
· PSI Discard coordination, if needed
· Note: No RAN2 impact from above items
NOTE: 	Whether / to what extent network exposure / RAN awareness / e.g. RAN involved rate control, possibly additional info for DL scheduling, parallel with SA2 work, shall be covered in this WI is TBD.


In this paper, we discuss the open issue regarding the support of network exposure/RAN awareness and propose a way forward resolving this issue. 

RAN exposure/RAN involved rate control for XR
At RAN#102, a note was added to specify enhancements for network exposure/RAN involved rate control for Rel-19 WI. For XR it is useful to specify some mechanism to let the upper layers throttle the throughput based on network conditions. A similar feature has already been specified for NR using the Recommended bit rate MAC CE. However, this feature is not tailored for XR and mainly targets VoIP traffic. Specifically, the following shortcomings for the recommended bit rate MAC CE needs to be addressed for this mechanism to be reused for XR applications: 
· Support of XR data rates: 
Recommended bit rate MAC CE covers only data rates up to 8000 kb/s. The XR applications on the other hand needs much higher data rates (going up to tens of Mbps or even higher). The upper bound for the recommended bit rate MAC CE should hence be adapted to cover the higher range for the XR applications. Although, the network can configure a multiplication factor for the signalled recommended bit rate, only multipliers of 40, 70, 100 and 200 are supported which don’t provide enough granularity for the XR applications in question. 
· Granularity of signalled recommended bit rates: 
Currently the Recommended bit rate MAC CE uses only 6 bit field and hence there are only a total of 64 code points available. The granularity of this field is not sufficient to cover the wide range of traffic profiles and data rates that might be generated by various codec modes for XR applications. It is hence better to define either a new MAC CE to cover the suitable range of traffic with sufficient granularity for XR applications or define finer values for the bitRateMultiplier to enable better granularity and peak data rates for XR. 
· LCID specific indication: 
Currently the Recommended bit rate MAC CE indicates the recommended bit rate per LCID. However, in case of XR, different QoS flows may be mapped to the same radio bearer and in order to better control the upper layer throughput it may be better to extend this mechanism to indicate the throughput on a per QoS flow basis rather than LCID. 
Based on the above, we propose to enhance the recommended bit rate MAC procedure to cover XR applications in Rel-19. 
Proposal: Enhance the recommended bit rate MAC procedure to cover XR applications

Conclusion
In this contribution, we have the following proposals:
Proposal: Enhance the recommended bit rate MAC procedure to cover XR applications

The following updates to the objectives are proposed as a result: 
	The Rel-19 XR Phase 3 objectives are as follows:
-	Study and if justified, specify aspects related to multi-modality (intra-UE) (with coordination with SA2/SA4 as needed by LS request). Aim to facilitate efficient and effective support for XR application with Multiple QoS flows with multi-modal inter-dependencies, meeting multi-modal QoS requirements, e.g. synchronization and/or coordination. Efficiency enhancements are expected to be visible in terms of capacity or power consumption. [RAN2]. 
NOTE:	Check in RAN#105 (check also other WG involvement if needed).
-	Specify enhancements to enable transmission/reception in gaps/restrictions that are caused by RRM measurements (from inter-frequency RRM measurement gaps, or intra-frequency measurements, or other scheduling restrictions etc). [RAN1, RAN2, RAN4] 
-	Specify the corresponding measurement gap and scheduling restriction to enable the identified enhancements with RRM performance impact taken into consideration, work being triggered by LS. [RAN4]
-	Specify Enhancements for Scheduling, as follows: 
-	For the UL, Study and if justified, Specify enhancements using delay/deadline information, for support of UL scheduling to enable high XR capacity while meeting delay requirements/avoiding too late PDUs. [RAN2].
NOTE:	LCP implementation complexity need to be taken into account when evaluating solutions.
NOTE:	Check in RAN#105
-	Specify the following user plane enhancements [RAN2]
-	RLC re-transmission related enhancements for operation of RLC Acknowledged Mode (AM) with small packet delay budget. 
-	Specify Core requirements related to the above objectives as necessary [RAN4]
· Extend Release 18 standalone mechanism to support NR-NR dual connectivity as follows [RAN3]
· PDU set based handling 
· ECN marking 
· Burst Arrival Time reporting, if needed
· PSI Discard coordination, if needed
· Note: No RAN2 impact from above items
· Enhance the recommended bit rate MAC procedure and the MAC CE to tailor the feature for XR applications [RAN2]
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NOTE: 	Whether / to what extent network exposure / RAN awareness / e.g. RAN involved rate control, possibly additional info for DL scheduling, parallel with SA2 work, shall be covered in this WI is TBD.
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