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1	Decision/action requested
The group is asked to discuss and endorse on the proposal.
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3	Rationale
[bookmark: OLE_LINK221][bookmark: OLE_LINK222]3.1			Background
[bookmark: OLE_LINK1][bookmark: OLE_LINK2][bookmark: OLE_LINK45]In the last meeting, it is proposed to update the KPI of energy efficiency of URLLC network slice in TR 28.813 based on two variants:
1. UL and DL traffic volumes of the network slice
2. the end-to-end User Plane (UP) latency of the network slice
3.2			Discussion
[bookmark: OLE_LINK74][bookmark: OLE_LINK75][bookmark: OLE_LINK193][bookmark: OLE_LINK194][bookmark: OLE_LINK46][bookmark: OLE_LINK47][bookmark: OLE_LINK67][bookmark: OLE_LINK68]According to the latest output of TR 28.813[1] , the following E2E delay is used:
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The DelayE2EUlNs and DelayE2EDlNs are defined in TS28.554[2].
DelayE2EUlNs is the Average E2E uplink delay for a network slice. It is defined as: 
This KPI is the weighted average of UL packet delay between PSA UPF and UE, for all N3 interfaces (modelled by EP_N3 MOIs) and N9 interfaces (modelled by EP_N9 MOIs) of all PSA UPFs supporting the network slice (modelled by NetworkSlice MOI) identified by the S-NSSAI.
Observation 1: DelayE2EUlNs is the weighted average of UL packet delay for both N3 and N9 interfaces of all PSA UPFs related.
DelayE2EDlNs is the Average E2E downlink delay for a network slice. It is defined as: 
This KPI is the weighted average of UL packet delay between PSA UPF and UE, for all N3 interfaces (modelled by EP_N3 MOIs) and N9 interfaces (modelled by EP_N9 MOIs) of all PSA UPFs supporting the network slice (modelled by NetworkSlice MOI) identified by the S-NSSAI. 
Observation 2: DelayE2EDlNs is the weighted average of DL packet delay for both N3 and N9 interfaces of all PSA UPFs related.
Since the Network slice mean latency is calculated based on DelayE2EUlNs and DelayE2EDlNs, based on the Observation 1 and Observation 2, the proposed Network slice mean latency in TR 28.813 is based on the weighted average of packet delay between PSA UPF and UE taking both N3 and N9 interfaces into account.
Observation3: Network slice mean latency proposed in TR28.813 is based on the weighted average of packet delay between PSA UPF and UE measured on both N3 and N9 interfaces.
In TS 23.501[3], two of the deployment options supported for URLLC are described as the followings:
1. The case where the redundant transmission is performed only on N3 interface, i.e. the data is transferred between PSA UPF and NG-RAN via N3 interface only.
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2. The case where there are two N3 and N9 tunnels between NG-RAN and PSA UPF for the URLLC QoS Flow(s) of the same PDU Session for redundant transmission established during or after a URLLC QoS flow establishment. And in this case, all the UL and DL data are forwarded to and received from the PSA UPF via N9 interfaces only.
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Observation 4: For the PSA UPF deployed for the URLLC scenario, it is possible that all the data is transferred on the N3 interface of the PSA UPF, i.e. there is no data transferred on the N9 interface of the PSA UPF. And it is also possible that all the data is transferred on the N9 interface of PSA UPF, i.e. there is no data transferred on the N3 interface of the PSA UPF.
The QoS Monitoring feature was introduced in TS 23.501[3] to assist the URLLC service. When the QoS monitoring is performed as Per QoS Flow per UE QoS Monitoring, the PSA-UPF may generate and send out the packet dedicated for DL monitoring so that NG-RAN will record the time. The NG-RAN may also send dummy UL packet as monitoring response (in case there is no UL service packet for UL packet delay monitoring) so that the PSA-UPF will record the time based on the monitoring response and generate the monitoring report.
Observation 5: There may be UL and DL packets dedicated for QoS monitoring between the PSA-UPF and NG-RAN. These packets may be not the service packets and they are mixed with the service packets. And it is the PSA-UPF that generates the DL monitoring packet and identifies and treats the (dummy) UL packet used as monitoring response.
When the performance of the Network Slice is considered for EE KPI of the URLLC type of network slice, only the service packet should be taken into account and a generic definition which can is applicable for different deployments is preferred. Therefore, the scenarios where PSA UPF has only N3 interface or PSA UPF has only N9 interface should both be supported.
Proposal 1: the data volume used to derive the network slice performance as well as the EE KPI of the URLLC type of network slice should take the data volumes measured on N3 or N9 interface of the PSA UPF into account, according to the deployment.
Moreover, notice that the Network slice mean latency supports the aforesaid two scenarios by using a weighted latency measured based on the PSA UPF's N3 interfaces and N9 interfaces, respectively, therefore, it is proposed that when the data volume is considered in performance as well as in the EE KPI of the URLLC type of network slice, a similar method can be applied that using the weighted data volumes measured on both N3 interfaces and N9 interfaces.
Proposal 2: A weighted data volume based on data volume measured on the N3 and N9 interface of the PSA UPF can be used, so that a generic equation covering both the case where the PSA UPF has only N3 interfaces and the case where the PSA UPF has only N9 interfaces can be provided.
As the weight for the data volume measured on the N3 and N9 interface can be used as switch to adapt different deployment, the possible value of the weight may only be 0 or 1 for simplicity.
Proposal 3: For simplicity, the weight for the data volume measured on the N3 and N9 interface may only have the values of 0 or 1.
3.3			Conclusion
The observations are summarized as the followings:
Observation 1: DelayE2EUlNs is the weighted average of UL packet delay for both N3 and N9 interfaces of all PSA UPFs related.
Observation 2: DelayE2EDlNs is the weighted average of DL packet delay for both N3 and N9 interfaces of all PSA UPFs related.
Observation3: Network slice mean latency proposed in TR28.813 is based on the weighted average of packet delay between PSA UPF and UE measured on both N3 and N9 interfaces. 
Observation 4: For the PSA UPF deployed for the URLLC scenario, it is possible that all the data is transferred on the N3 interface of the PSA UPF, i.e. there is no data transferred on the N9 interface of the PSA UPF. And it is also possible that all the data is transferred on the N9 interface of PSA UPF, i.e. there is no data transferred on the N3 interface of the PSA UPF.
Observation 5: There may be UL and DL packets dedicated for QoS monitoring between the PSA-UPF and NR-RAN. These packets may be not the service packets and they are mixed with the service packets. And it is the PSA-UPF that generates the DL monitoring packet and identifies and treats the (dummy) UL packet used as monitoring response.
Based on the observations, we had the following proposals:
Proposal 1: The data volume used to derive the network slice performance as well as the EE KPI of the URLLC type of network slice should take the data volumes measured on N3 or N9 interface of the PSA UPF into account, according to the deployment.
Proposal 2: A weighted data volume based on data volume measured on the N3 and N9 interface of the PSA UPF can be used, so that a generic equation covering both the case where the PSA UPF has only N3 interfaces and the case where the PSA UPF has only N9 interfaces can be provided.
Proposal 3: For simplicity, the weight for the data volume measured on the N3 and N9 interface may only have the values of 0 or 1.
[bookmark: _Toc500147184]4	Detailed proposal
SA5 is asked to endorse the followings as the working assumption for the discussion on deriving the performance and EE KPI of the URLLC type of network slice: 
· The data volume used to derive the network slice performance as well as the EE KPI of the URLLC type of network slice should take the data volumes measured on both N3 and N9 interface of the PSA UPF into account.
· A weighted data volume based on data volume measured on the N3 and N9 interface of the PSA UPF can be used, so that a generic equation covering both the case where the PSA UPF has only N3 interfaces and the case where the PSA UPF has only N9 interfaces can be provided.
· For simplicity, the weight for the data volume measured on the N3 and N9 interface may only have the values of 0 or 1.
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Figure 5.33.2.2-2: Two N3 and N9 tunnels between NG-RAN and PSA UPF for redundant transmission




image1.emf



+ DelayE2EDlNs










+   D e l a y E 2 E D l N s


