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[bookmark: _Ref488331639][bookmark: _Ref178064866]Introduction
[bookmark: OLE_LINK6][bookmark: OLE_LINK7]Two LSs associated with FS_XRM_Ph2 are sent from SA2 with the questions on the support of KI#1,5,9.[2][3]
In this contribution, we discuss the RAN2 impact of the issues listed.
Discussion
[bookmark: OLE_LINK4][bookmark: OLE_LINK5]2.1 RAN2 impact on SA1 LS [2]
[bookmark: OLE_LINK1]The LS related to AL-FEC informs that the AL-FEC solution has some support in SA2. The proponents understand that NG-RAN can discard obsolete AL-FEC PDUs if enough PDUs to reconstruct the actual content have already been successfully sent to the UE. With this assumption, SA2 lists several questions requiring RAN2’s feedback.
	Questions for RAN2:
· Can NG-RAN determine whether a PDU was successfully delivered over an unacknowledged mode data bearer? If so, does NG-RAN get this information sufficiently early to decide whether or not to drop subsequent AL-FEC packets?
· Provide feedback on the impact on NG-RAN to support dynamic redundancy ratios, i.e., a different ratio of PDUs that need to be successfully transferred to the UE for different PDU Sets within the same QoS flow?


For UM mode, the NG-RAN may not always get in-time status information on whether a packet is successfully delivered because 1) A next packet would be generated as a PDCP/RLC PDU before the reception of the HARQ feedback of the previous packet, 2) A packet and its subsequent packet(s) may be multiplexed into the same MAC PDU, 3) The delivery status would be judged incorrectly due to e.g., false alarm. 
[bookmark: _Toc166181119]RAN2 understands that NG-RAN cannot get in-time status information on whether a packet is successfully delivered.

Additionally, SA2 lists one question related to both RAN2 and SA4.  
	Questions for RAN2 and SA4:
· One solution (solution #3 in TR 23.700-70) proposed that an application may signal the required content ratio for a PDU Set (i.e., the required ratio of PDUs of a PDU Set needed by the receiver to reconstruct the original content) by first providing a mapping between content ratio levels and PDU Set Importance (PSI) values in the control plane to 5GS and by then using the PSI in the GTP-U header and the mapping received to determine the content ratio per PDU Set at NG-RAN. Does SA4 consider this a feasible option?


As mentioned in TR 23.700-70, the proponent of Solution #3 mentions the assumption below on the mapping between content ratio levels and PSI values.
	For XR traffic, the application-level FEC mechanism can be activated to generate PDU Sets including both payload data and redundant data so that entire PDU Set can still be recovered in the event of PDU losses. Meanwhile, PDU Sets within a QoS Flow may have different PSI value, which can be used by NG-RAN to perform PDU Set level packet discarding.
Therefore, if the application can determine and provide the mapping information between FEC transmission ratio and PSI value to 5GS, then NG-RAN can utilize this mapping information for PDU Sets scheduling. For example, if the PSI values are {1, 2, 3, 4, 5, …}, and the corresponding FEC transmission ratios are {90%, 85%, 80%, 75%, 70%, …}, once NG-RAN checks the GTP-U header and confirms the PSI value of current PDU Set is 3, then 80% PDUs of this PDU Set have been successfully transmitted to UE equals to the entire PDU Set is successfully transmitted, then NG-RAN can discard the remaining 20% PDUs of this PDU Set. What's more, the mapping relationship could also be a more general ranges, e.g. PSI X--- Y corresponds to the FEC transmission ratio X1---Y1%.


In Rel-18 XR, the PSI-based solution is simplified to work for two PSI levels, i.e. important PDU set and low important PDU set. It would be a huge work if RAN2 has to support the PSI operation with finer granularity. As the PSI-based discard is used only for congestion, does this solution require enabling the FEC-based solution only for congestion? 
	//TS 38.323//
At reception of a PDCP SDU from upper layers, the transmitting PDCP entity shall:
-	if discardTimerForLowImportance is configured and PSI based SDU discard is activated, and the PDCP SDU belongs to a low importance PDU Set:
-	start the discardTimerForLowImportance associated with this PDCP SDU;
-	else:
-	start the discardTimer associated with this PDCP SDU (if configured).
NOTE 0:	Identification of PSI of a PDU Set and determination of low importance PDU Set are left up to UE implementation.



Observation 1 [bookmark: _Toc166181115]The current PSI-based solution works with a rough granularity, i.e. based on the important or low important, other than 16 PSI values. 
[bookmark: _Toc166181120]RAN2 understands that Solution #3 in TR 23.700-70 is not feasible from the RAN2 perspective with the existing two-level PSI definition. 


2.2 RAN2 impact on SA2 LS [3]
This SA2 LS lists several questions related to KI#1(PDU set correlation), KI#5(dynamic change of traffic burst size) and KI#9(available data rate and PDU set performance exposure). 
We will use the sub-clauses below to show our considerations for each question. 
2.2.1 PDU set correlation
	· [bookmark: _Hlk164248013]Question1 [for SA4, RAN2 and RAN3]: PDU Set correlation information (Sol#23) provides the dependency relationship among PDU Sets. Does SA4, RAN2 and RAN3 see any improvement with adding inter-PDU set correlation information to assist RAN making PDU set discarding decision as comparing to the existing (R18) PDU Set information that is already provided by the AS?


In Solution #23 for KI#1, the proponent proposes to include PDU set correlation as one of PDU set information, which intends for PDU set transmission and discarding decisions during congestion. 
In Rel-18 XR, the SDU discarding solution works only considering the correlation within one PDU set. If Solution #23 is supported, it may benefit the system capacity but requires further RAN2 work and introduces more UE complexity. 
[bookmark: _Toc166181121]For Solution #23, RAN2 understands further work is needed in RAN2 to support the enhanced discarding operation, yet RAN2 has concerns about the complexity it caused.

2.2.2 Available data rate monitoring and exposure
	· Question3 [for RAN2 and RAN3]: SA2 would like to ask for to feedback on whether it is feasible for the NG-RAN to provide available data rate for the (non-)GBR QoS Flows. 



In Solution #33 for KI#9, the proponent proposes the NG-RAN to produce and provide the available data rate to SMF for the XR codec adaptation. As this solution shares a similar logic as the current QNC procedure, we understand it has no RAN2 spec impacts. 
Observation 2 [bookmark: _Toc166181116]The logic required for Solution #33 is similar to the current QNC procedure, which does not have the RAN2 impact.
[bookmark: _Toc166181122]RAN2 understands that Solution #33 has no RAN2 spec impacts.


2.2.3 Dynamic change of traffic burst size
	· Question4 [for SA4 and RAN2]: In Sol#30, the PSA UPF may identify the size of incoming burst based on N6 protocol, and send it to NG-RAN to assist RAN scheduling.
· To SA4: is it possible that the application server provides the burst size in the first packet of the burst via N6? 
· Does RAN2 think the burst size is useful for RAN resource scheduling?



In Solution #30 for KI#5, the proponent proposes the PSA UPF to identify the size of the incoming burst and then send the information to NG-RAN for the RAN scheduling. As the solution focuses on the downlink direction and how to allocate the radio resources for the DL packets normally relies on the network implementations or strategy, we understand this solution has no RAN2 spec impacts. 
Observation 3 [bookmark: _Toc166181117]Solution #30 intends to inform the dynamic burst size information to NG-RAN, which focuses on the downlink packet handling.
[bookmark: _Toc166181123]RAN2 understands that Solution #30 has no RAN2 spec impacts.

2.2.4 PDU set performance exposure
	· Question6 [for RAN2 and RAN3]: In the attached S2-2405372, it introduces to measure and expose the PDU Set QoS performance (i.e., the PDU Set Delay and PDU Set Loss Rate) to the application server, SA2 would like RAN2 and RAN3 to provide feedback on the attached solution.



In Solution #34 for KI#9, the proponent proposes the NG-RAN to report the performance results measured by NG-RAN to the SMF. The measured performance results include PDU Set Loss Rate and/or DL PDU Set Delay. 
We understand that Solution#34 is performed by the gNB only (without involving UE), for the reasons below.
· On the determination of the PDU Set Loss Rate, it focuses on the downlink direction without any UE assistance beyond the current mechanism. 
· On the calculation of DL PDU set delay, the NG-RAN is mandatorily required to report the delay between the UPF and itself (i.e. T2-T1), yet optionally reports the delay between the UE and itself (i.e. Tend_N – T1_i). Thus, RAN2 can focus on the basic solution, i.e. the solution alternative where the measurement of the PDU Set Delay is performed by gNB only (without involving UE).
Observation 4 [bookmark: _Toc166181118]The basic alternative in Solution #34 intends to report the performance results measured by the NG-RAN to the SMF without any UE assistance beyond the current mechanism.
[bookmark: _Toc166181124]For Solution #34, RAN2 prefers the solution alternative where the measurement of the PDU Set Delay and PDU Set Loss Rate is performed by gNB only (without any UE enhancement). 

Conclusion
We have the following observations:
Observation 1	The current PSI-based solution works with a rough granularity, i.e. based on the important or low important, other than 16 PSI values.
Observation 2	The logic required for Solution #33 is similar to the current QNC procedure, which does not have the RAN2 impact.
Observation 3	Solution #30 intends to inform the dynamic burst size information to NG-RAN, which focuses on the downlink packet handling.
Observation 4	The basic alternative in Solution #34 intends to report the performance results measured by the NG-RAN to the SMF without any UE assistance beyond the current mechanism.

We have the following proposals:
Proposal 1	RAN2 understands that NG-RAN cannot get in-time status information on whether a packet is successfully delivered.
Proposal 2	RAN2 understands that Solution #3 in TR 23.700-70 is not feasible from the RAN2 perspective with the existing two-level PSI definition.
Proposal 3	For Solution #23, RAN2 understands further work is needed in RAN2 to support the enhanced discarding operation, yet RAN2 has concerns about the complexity it caused.
Proposal 4	RAN2 understands that Solution #33 has no RAN2 spec impacts.
Proposal 5	RAN2 understands that Solution #30 has no RAN2 spec impacts.
Proposal 6	For Solution #34, RAN2 prefers the solution alternative where the measurement of the PDU Set Delay and PDU Set Loss Rate is performed by gNB only (without any UE enhancement).
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