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Abstract of the contribution: This contribution proposes some updates to the evaluation and conclusions for KI#3.
Discussion
This contribution includes an evaluation based on the discussion and addressing the topics raised at SA2#141E meeting.

Topics to be discussed:

1. The selected solution(s) should work when support for redundant PDU sessions is needed.

Solution #20 proposes that the same PCF is selected for all PDU sessions of a UE to the same S-NSSAI and concerns were raised on whether for redundant PDU sessions is feasible to select the same PCF serving both redundant PDU sessions, according to TS 23.501 clause 5.33.2, no requirements have been identified to select a different PCFs for each redundant PDU session to the same S-NSSAI but different DNN, but redundancy PDU sessions refers rather to the establishment of redundant user plane paths. 
Solution #37 proposes that the same SMF is selected for all PDU sessions of a UE to the same S-NSSAI (if PCF is not deployed) and similar conclusions can be raised here, so that the same SMF can serve redundant PDU sessions to the same S-NSSAI and different DNN.

2. A solution that relies on reusing the existing Session-AMBR parameters would break the existing parameter definition and scope.

Solution #20 proposes to reuse existing QoS parameters and then do an aggregation of the Session-AMBR and MBR per QoS flow in a PDU session. The aggregated value should not exceed the S-MBR or may be exceeded if the PCF considers that some PDU sessions may not be active or predictions on the number of active QoS flows for a UE are available. These are more calculations in the PCF, but typically the role of the PCF and the operator policies that are defined in the PCF. The idea is that the Session-AMBR value is not assigned based on the “estimated” number of PDU sessions, e.g. if S-MBR is set to 100 Mbps then the Session-AMBR is set to 100 Mbps unless a new PDU session is established. 
The idea is that the Session-AMBR value is assigned according to the subscribed value, and potential package the user may have and then the prerequisite is that the aggregated Session-AMBR and QoS flow MBR does not exceed the S-MBR. If exceeded, then operator policies decide if certain service has priorities and perhaps downgrade Session-AMBR for PDU sessions to certain DNN or released, but what actions to perform are not in the scope of 3GPP.

3. Support for interworking or not

Reading conclusions on the discussions on architectural requirements we propose not to support interworking for this KI in this release.

4. Definition of the S-MBR value.

A solution where subscriber category “gold” or the internal-group.id “gold” is assigned “S-MBR_gold” and this value is not per user but common to all users of the same category is possible and reduces the provisioning and storage of subscribed S-MBR value per UE in the UDR. This however can be implemented in such a way that when SMF or AMF needs the S-MBR value, the UDM provides a per UE S-MBR value to the SMF or AMF, and still the storage if per subscriber per internal-group-Id or per subscriber category.
5. Accuracy of the solutions

In order to enforce the S-MBR all the traffic of each PDU session in a slice needs to be handled in the same NF, and this is not possible in RAN if redundant PDU sessions are required to different DNN and the same S-NSSAI, as such solution#22 does not provide accurate enforcement of the S-MBR in this case.

Given that redundant PDU sessions required redundant transmissions, it seems reasonable to think that different UPFs will be selected for each redundant PDU session to different DNN and the same S-NSSAI, as such solution#13 will not be accurate either.

Solution#20, #21 or #37 Then, to resolve and mitigate this, these solutions take both, the indication of inactive PDU sessions, and the predictions and statistics on the number of PDU sessions for a UE to reach a higher level of accuracy.

Proposal
The following updates are proposed as stated below.
* * * * First change * * * *

7.3
Evaluation on solutions of KI#3

Editor's note:
This clause will provide some interim evaluation based on solutions #13, #20, #21, #22, #37 that will need further updates to address e.g. roaming aspects.

Solutions can be categorized as follows:
· Category A: Those enforcing the Slice-MBR in the user plane, i.e. solution #13 and in RAN, i.e. solution #22, 

· Category B: Those ensuring that the Slice-MBR limits the aggregated MBR and GBR for QoS flows of active PDU sessions, i.e. solution #20, #21 and #37. Enforcement is done using the existing QoS parameter.
Category A solutions:

· Accuracy: The enforcing of the Slice-MBR in the user plane, i.e. solution #13 in UE and UPF and solution #22 in NG-RAN and the UE, provides an accurate mechanism to ensure that the aggregated MBR and GBR of those QoS flows in UE PDU sessions to a slice is not exceeded, except when redundant PDU sessions are established that the enforcement of the S-MBR is not accurate since the S-MBR is distributed to the active RAN nodes and active UPFs in the slice (i.e. 2 for a redundant PDU session).
· Impacts on NF: Solution #13 impacts the UE (optional) and the UPF, only UPF supporting this feature can be selected for a PDU session, solution #22 impacts NG-RAN, all NG-RAN nodes are impacted and UE. These solutions do not describe what happens if the UE does not support UL S-MBR enforcement.
· Interworking: If the UE moves to EPC then it is not described how it works.
NOTE 1: Given that uplink logical channel prioritization is UE behaviour, there are currently no means for NG-RAN to enforce packets belonging to specific slice not being transferred over the radio interface as the uplink grant is not slice-specific. Hence to support a per-slice uplink rate limitation over the radio interface, changes to lower layer implementation of the UE are needed. This is to be validated based on LS reply from RAN WG.

Category B solutions:

· Accuracy: The enforcement of the existing QoS parameters ensuring that the aggregated GBR and MBR for the QoS flows with a slice does not exceed the Slice-MBR assumes that all PDU sessions are active and QoS flows run traffic, and this may not be the case. Then, to resolve and mitigate this, these solutions take both, the indication of inactive PDU sessions, a to reach a higher level of accuracy.
NOTE: 2 Solution#20 and solution#37 indicates that the inactivity in the UP can be used to know if a PDU session is active or not. 

· Impacts on NFs; Solution #20 (method 1) impacts PCF only, (method 2) impacts UDR as well, solution #21 defines a new NF.
· Support for roaming: Solution #20 and #37 checks the Slice-MBR at the H-PCF. Solution #21 checks the Slice-MBR at the NSQ serving the H-SMF.
Based on the above, solutions under category A provides higher accuracy at the cost of impacting all NG-RAN nodes or a selected number of UPFs, while category B solutions provides less accuracy, that is compensated based the indication of active PDU sessions and estimations on the number of PDU sessions per UE. The impacts are limited to one control node PCF or NSQ, the number of PCFs or NSQs is less than the number of UPFs or NG-RAN nodes in the network.
Other aspects:

The S-MBR value is assigned per subscriber category or per internal group Id in the UDR, No need to have different subscribed values per UE.

Reporting that the SMBR is reached to the AF is proposed by solution #43, it is not explained why the AF needs to be notified, since the AF is defined on application level, and the SMBR is not application related parameters. 
Impact on NF Discovery and selection:

-  Solution #22 has no impact on the current NF discovery and selection.

-  Solution #21 needs new NF discovery and selection mechanism on NSQ.

-  Solution #13, #20 (method 1) and #37 does not impact the NF discovery and selection functionality but requires having the same NF selected for all the PDU Sessions within a slice. Solution#20 (method 2) has no impact on the current PCF discovery and selection and does not require to select the same PCF for all PDU sessions in the slice either. 
High level aspects of the solutions:

-
Solution 22 has RAN impact. It lets RAN to enforce the SMBR (Slice Maximum Bitrate).. Currently, RAN is able to be aware of the S-NSSAI of the PDU Session. And RAN is able to be enforce the UE AMBR per UE and GFBR/MFBR per QoS Flow. 
Editor´s note:
Solutions impacting RAN needs to be validated with RAN WG2 and RAN WG3, due to RAN impacts.

-
Solution 13 uses UPF to enforce the DL slice level bitrate. This solution will require to select the same SMF/PCF and UPF for all the PDU Sessions within the slice. It is not necessary to introduce such limitation. Having one UPF selected for the S-NSSAI means that it will not be possible to use DNNs to differentiate UPF for connections to different networks, so that the need for multiple DNNs in the same S-NSSAI and the need to have multiple PDU sessions can be questioned.
-
Distribution based solutions, i.e. Solution 20&21 and 37, let a NF serving the Slice to check that the SMBR is not exceeded by aggregating  Session AMBR and/or MFBR and GFBR for QoS flows in the slice). They have no RAN impact. These solutions explain that the fact that since the SMBR is distributed into Session-AMBRs, the aggregated SMBR enforced may be smaller than the SMBR, as such the SLA would not be fulfilled, is mitigated by both indication of inactive PDU sessions and the predictions on the number of PDU sessions a UE established. Then the risk is that the UE will be throttled while SMBR is not fully consumed is mitigated. The situation could be worse when a large amount of PDU Sessions exist as the SMBR is distributed over more Session AMBR.

* * * * Next change * * * *

8
Conclusions

Editor's note:
This clause will capture conclusions from the study.
A solution from category B is selected for normative work that complies with the requirements in the Key issue and at the same time it has limited impacts in the NFs.
* * * * End of changes * * * *
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