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1. Introduction
SA has sent an LS to RAN3, asking for some feedback for the specific issues for XR. In this contribution, we will analyse the questions and propose for proper replies from the technical perspective.
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]2. Discussion
2.1 Inter-PDU set dependency
The first question in S2-2405625 [1] is about the dependency relationship among PDU sets. The question is excerpted below.
	· [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?


Actually, inter-PDU set dependency has already been considered in R18, but no enhancement was finally adopted due to the lack of further study. There was no definition for inter-PDU set dependency in SA2 or SA4. Also, it was not clear whether PDU set discarding based on inter-PDU set dependency is acceptable to the APP. 
SA2 has given a potential solution to provide the correlation information in Sol#23 in TR 23.700-70 [2] as excerpted below.
	This solution proposes to introduce PDU Set correlation information as part of PDU Set information. PDU Set correlation information:
Identifies the related PDU set(s) that are part of a PDU set group. For example, the intra-coded (I) frames/slices followed by related predicted (P) frames/slices are part of a same PDU set group. These related PDU sets include the correlation value, correlation sequence number, or the "PDU Set sequence number" to which the dependent PDU Sets are related to.
In addition, "independent indicator" can be provided to indicate independent PDU set (e.g. IDR frame). The independent indicator can be for example a certain PSI value.


The proposed solution defines a PDU set group to include the correlated PDU sets. An “independent indicator” can be used to indicate the independent PDU set, and the dependent PDU sets may include the correlation value to indicate the related PDU sets. 
Generally, the PDU set correlation information can be helpful from RAN perspective. For example, if it is confirmed that the dependent PDU sets (e.g. P frames) can be discarded when the corresponding independent PDU set (e.g. I frame) is lost, the network can save much resource by not transmitting the dependent PDU sets. However, whether such discarding is allowed should be confirmed by SA4 first. Another potential usage is that RAN can provide higher reliability for the independent PDU set, so that the subsequent dependent PDU sets can be decoded successfully, which is beneficial for the service experience.
In our opinion, it can be supported to have some information identifying the PDU set groups and the independent PDU sets. But for the “correlation values” and the “correlation sequence number”, we tend to think the design of such information looks very complicated, and it is unclear how will the NG-RAN node use such complicated information. If SA2 decides to support the inter-PDU set dependency, we prefer the design of the provided information to evaluate such dependency to be simple and the usage is clear, any complicated design will not be expected. 
[bookmark: _GoBack]Proposal 1: For question 1, RAN3 to reply SA2 as following: RAN3 foresees some improvement if RAN can be provided with the inter-PDU set correlation information, e.g., the information to identifying the PDU set group, and the indicator for independent PDU set, but information regarding complex correlation relationship is not expected.
2.1.2 Available data rate exposure
Question3 asks for feedback on available data rate 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. 


For GBR QoS flows, NG-RAN should be able to evaluate and provide the available data rate since there are already some similar mechanisms supported, such as Alternative QoS. For Alternative QoS, NG-RAN can provide the feedback to CN on whether the required GFBR can be guaranteed or not, and which alternative one can be fulfilled. This implies that the NG-RAN shall evaluate the available bit rate for the QoS flow first. 
For non-GBR QoS flows, things may be a bit different. There is no required bit rate for non-GBR QoS flows, and NG-RAN would not reserve resource for non-GBR QoS flows, which means it is difficult to predict the data rate in advance. However, from the implementation perspective, it is still possible since the NG-RAN node can consider the available resource, the traffic characteristics and the fairness among UEs to evaluate the possible data rate for the QoS flows. Although the result may be inaccurate, it can still be provided to the CN as a reference. 
For both GBR and non-GBR QoS flows, the above predicted available data rate can be provided to the CN via NG-U interface, which is similar to the R18 congestion information reporting. 
Proposal 2: For question 3, RAN3 to reply SA2 as following: From RAN3 point of view, it is feasible for the NG-RAN to provide available data rate for the (non-)GBR QoS flows, but the value for non-GBR QoS flow is not accurate and may not be guaranteed.
2.1.3 PDU set QoS performance exposure
Another question is related to PDU set QoS performance. 
	· 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.


First of all, it is not clear why to expose the actual PDU set QoS performance to the APP. Besides the delay and loss happened within the 3GPP network, the end-to-end performance is also impacted by the other transmission hops such as the IP network. What can be performed by the APP upon receiving the QoS measurement from NG-RAN is unclear.
Moreover, the feasibility and the work load for providing such PDU set QoS performance measurement should be considered. Regarding the PDU set delay, although it is supported to measure and expose packet delay currently, the mechanism cannot be reused directly for PDU set delay measurement. The packet delay comprises several parts as specified in TS 38.314 [3]. For each part, the delay is measured using an average method. For example, the DL average delay over the F1-U interface is measured by the following method excepted from TS 28.552 [4].
	[bookmark: _Toc20132326][bookmark: _Toc27473375][bookmark: _Toc35956046][bookmark: _Toc44492035][bookmark: _Toc51689964][bookmark: _Toc51750656][bookmark: _Toc51774916][bookmark: _Toc51775530][bookmark: _Toc51776146][bookmark: _Toc58515532][bookmark: _Toc163038081]5.1.3.3.2	Average delay DL on F1-U
a)	This measurement provides the average (arithmetic mean) GTP packet delay DL on the F1-U interface. The measurement is calculated per PLMN ID and per QoS level (mapped 5QI or QCI in NR option 3) and subcounters per S-NSSAI.
b)	DER (n=1)
c)	This measurement is obtained as: the time when receiving a GTP packet from the gNB-DU at the ingress GTP termination of GNBCUUPFunction, minus time when the same packet was sent to gNB-DU from the GTP egress termination of GNBCUUPFunction, minus feedback delay time (including queuing delay) in gNB-DU, obtained result is divided by two.. The measurement is performed per PLMN ID and per QoS level (mapped 5QI or QCI in NR option 3) and per S-NSSAI.


Figure 5.1.3.3.2-1 Average delay DL on F1U


It can be seen that the delay is averaged by considering the round trip delay. However, the definition of PDU set delay is the time period from when the first PDU is sent until the last PDU is received, as explained in S2-2405372 [5]. 
	6.X.2.1	PDU Set Delay
The PDU Set delay is a different measure dimension with the packet delay.
-   In legacy, the packet delay refers to the time that a packet delayed between the UE and the N6 termination point at the UPF. It is a combination of the RAN part of UL/DL packet delay and UL/DL packet delay between NG-RAN and PSA UPF. The NG-RAN is required to provide the QoS monitoring results on the RAN part of UL/DL packet delay measurement. The measurement of the UL/DL packet delay between NG-RAN and PSA UPF can be performed on different levels of granularities, i.e. per QoS Flow per UE level, or per GTP-U path level, subject to the operators' configuration.
-   The PDU Set delay focuses on the performance of a PDU set rather than a packet. The PDU Set delay refers to the time that a PDU Set Delayed between the UE and the N6 termination point at the UPF. Only DL PDU Set Delay is proposed in this solution, i.e. it is a combination of the UPF part which contains the DL PDU Set Delay of the first PDU in PDU set and the RAN part which contains the DL PDU Set Delay of the last PDU in PDU set. 
…
7.	For PDU Set Delay monitoring (for simplicity the first option is described), UPF records the time T1, which is the time that the first PDU of a PDU set is received at the UPF.
8.	For PDU Set Delay monitoring, UPF sends T1 to NG-RAN via GTP-U header of the first PDU of a PDU set.
9.	For PDU Set Delay monitoring, NG-RAN records the time T2, which is the time that the last PDU of a PDU set is received at the NG-RAN. NG-RAN determines the DL PDU Set Delay based on T2 minus T1, PDU Set Delay


From the solution, it is found that, to measure the PDU set delay, the network needs to mark the first and the last PDU of the PDU set, and some specification enhancements will be needed to calculate the time period. If the PDUs in a PDU set is not forwarded in order in 3GPP network, the PDU marked as “End PDU of the PDU Set” may not be the real last PDU received/transmitted by the network node, then the measurement will be more complicated. The existing measurement mechanism is insufficient.
As for the loss rate, the packet level loss rate is not considered for QoS monitoring yet. We do not see the reason to consider PDU set level loss rate. If it is required to measure and expose the PDU set loss rate, RAN will have to design a new brand mechanism, which may bring much working load.
Upon the above analysis, we think it is not expected to support PDU set QoS performance measurement and exposure at NG-RAN. It will cause much specification impacts while the benefit is not clear yet. 
Proposal 3: For question 6, RAN3 to reply SA2 as following: RAN3 has some concern for exposing the PDU set QoS performance, since the current measurement mechanism cannot be reused and it may introduce too much specification work to design a new mechanism.
3. Conclusion
In this contribution, we analyzed the question asked by SA2 in the incoming LSs. The following proposals were made:
Proposal 1: For question 1, RAN3 to reply  SA2 as following: RAN3 foresees some improvement if RAN can be provided with the inter-PDU set correlation information, e.g., the information to identifying the PDU set group, and the indicator for independent PDU set, but information regarding complex correlation relationship is not expected.
Proposal 2: For question 3, RAN3 to reply SA2 as following: From RAN3 point of view, it is feasible for the NG-RAN to provide available data rate for the (non-)GBR QoS flows, but the value for non-GBR QoS flow is not accurate and may not be guaranteed.
Proposal 3: For question 6, RAN3 to reply SA2 as following: RAN3 has some concern for exposing the PDU set QoS performance, since the current measurement mechanism cannot be reused and it may introduce too much specification work to design a new mechanism.
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1. Overall Description:

RAN3 would like to thank SA2 for their LS on FS_XRM Ph2. RAN3 has discussed the issues and concluded as follows.

· [bookmark: _Hlk164340234]For question 1 about inter-PDU set dependency, RAN3 foresees some improvement if RAN can be provided with the inter-PDU set correlation information, e.g., the information to identifying the PDU set group, and the indicator for independent PDU set, but information regarding complex correlation relationship is not expected.
· For question 3 about available data rate exposure, from RAN3 point of view, it is feasible for the NG-RAN to provide available data rate for the (non-)GBR QoS flows, but the value for non-GBR QoS flow is not accurate and may not be guaranteed.
· For question 6 about PDU set QoS performance exposure, RAN3 has some concern for exposing the PDU set QoS performance, since the current measurement mechanism cannot be reused and it may introduce too much specification work to design a new mechanism.


2. Actions:
To SA2:
ACTION:	RAN3 kindly asks SA2 to take the above replies into account.

3. Date of Next RAN3 Meetings:
TSG-RAN3 Meeting #125	19 – 23 August	2024			Maastricht
TSG-RAN3 Meeting #125bis	14 – 18 October 2024			China
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