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[bookmark: _Hlk33534988]Abstract of the contribution: This p-CR proposes a KI#5 way forward
1	Discussion
[bookmark: _Toc483842517][bookmark: _GoBack]This paper provides an interim evaluation and conclusion for the Key Issue #5 solutions.
2	Proposal
This contribution proposes to implement the following updates to TR 23.700-40 v1.0.0.

* * * Start of Change 1 * * *

[bookmark: _Toc16839388][bookmark: _Toc21087547][bookmark: _Toc23326080][bookmark: _Toc23517601][bookmark: _Toc23519160][bookmark: _Toc25971152][bookmark: _Toc25971396][bookmark: _Toc26360320][bookmark: _Toc26360389][bookmark: _Toc30640099][bookmark: _Toc31274703][bookmark: _Toc43397184][bookmark: _Toc43483585][bookmark: _Toc43483879][bookmark: _Toc50473329][bookmark: _Toc50539650][bookmark: _Toc50540040]7	Evaluation
Editor's note:	This clause will provide a general evaluation of the solutions.
[bookmark: _Toc50473330][bookmark: _Toc50539651][bookmark: _Toc50540041]7.1	Evaluation on solutions of KI#1
[bookmark: _Toc50473331][bookmark: _Toc50539652][bookmark: _Toc50540042]7.2	Evaluation on solutions of KI#2
[bookmark: _Toc50473332][bookmark: _Toc50539653][bookmark: _Toc50540043]7.3	Evaluation on solutions of KI#3
7.5	Evaluation on solutions of KI#5
Editor's note: This clause provides some interim evaluation based on solutions #12, #14, #16, #18, #19, #20, #24, #25
[bookmark: _Hlk52372193]This clause contains evaluations of KI#5 solutions and justifies way forward for the KI.
-	Solution 12 introduces a new network function NSQ, which is configured with the slice level AMBR quota via OAM/AF. The SMF updates NSQ about the utilized AMBR and gets updated when utilization has crossed certain threshold, based on subscription. Dynamic update is based on signalling procedure. Due to the introduction of new network function NSQ in this solution, this will add additional signalling in all the session management procedures. This solution is not to be pursued due to the introduction of a new function and additional signalling load. 
-	Solution 14 is based on analytics from NWDAF to suggest the UE-slice-AMBR to be assigned to the UE. These analytics is used only during UE registration. The solution does not explain how to dynamically update the UE-slice-AMBR for the existing UEs based on the UE-Slice-AMBR usage.
- 	Solution 16 is based on UL/DL bitrate enforcement at the UPF. The UPF updates the (master) PCF about the rate utilization, which calculates the rate to be enforced and relays to UPF via SMF. This solution is complicated considering the fact that there could be multiple UPF serving a single Slice and even the possibility of I-UPF (intermediate UPF) in the user plane path. The bitrate quota per UPF (indicated by the PCF) will keep varying, even though quota per slice is constant resulting in complicated calculation needed all the time. Also, the UL rate enforcement at UPF implies the radio resources have been needlessly consumed. For these reasons this solutions shall not be pursued.   
-	Solution 18 is based on introducing a new network function SQM (slice quota management), which indicates to AMF about the slice quota. The solution is partial as the AMF can get notified about the quota and based on it, it will reject the PDU session establishment or service request procedure (to activate the PDU session). AMF cannot adjust the data rate dynamically based on slice data rate usage. Moreover, controlling/enforcing data rate is part of session management function (not AMF). Based on slice quota utilization, network could assign lower data rate to the UE, but that option is not possible with this solution. Also this is a new function and will imply additional signalling if also we need to report the status to CHF for book keeping purposes. 
-	Solution 19 is similar to Solution 14, that it relies on NWDAF to provide the analytics but does not clearly specify how the data rate is enforced or dynamically managed. Solution describes procedure relevant to only KI#1 and KI#2.
-	Solution 20 is based on distributed method, that lets a centralized NF distribute the SMBR into pieces (i.e. Session AMBR and/or MFBR). This has no RAN impact. however, solutions do not explain how to resolve the fact that since the SMBR is distributed into Session-AMBR, the subscribed Session AMBR cannot be delivered when there is no competing traffic. In particular, no session AMBR means there is no limit to the rate the UE could enjoy for a session (the UE should be able to enjoy up to the cell peak rate or the SMBR of the slice or the UE-AMBR for the UE). This solution leveraging the existing parameter would break the existing parameters definition and purpose. 
-	Solution 24 is similar to Solution 12, with the key difference being that the dynamic adjustment is done without signalling the UE and by using user plane adjustment. Even though the signalling is reduced compared to solution 12, it still involves signalling overhead related to NSQ during PDU session establishment and modification procedures, where each time NSQ needs to calculate the session AMBR, MFBR and compare with slice AMBR. This solution, since it keeps track of the session AMBR of each session, seems to restrict too many PDU sessions from being established. Also, it leaves open what happens when a PDU session has not an associated session AMBR: does the algorithm still work since the limit would be the peak rate or the whole Slice MBR? For reasons above this solution is not mature nor can it be pursued.
-	Solution 25 is based on RAN enforcing UE-slice-MBR, which is calculated and assigned by the PCF based on slice quota utilization. Similar to how RAN currently enforces UE-AMBR, which is applicable to all the PDU sessions established by the UE with the key difference being that UE-slice-MBR is applicable to all the PDU sessions for a single slice. This solution provides means to dynamically control the data rate per slice by considering other GSMA quotas (slice data rate/UE, no of PDU sessions/UE’s per slice). This solution principle of counting the UEs and using the assigned Slice-MBR to restrict the rate per slice also across all the UEs is attractive, even if the UE counting is not performed at the PCF, as the slice MBR can be handled at AMF and also the UL data exceeding the rate is not sent (thus avoiding the problem of solution 16).
It is proposed that no new functions should be introduced, and also that the subscribed Session AMBR, UE AMBR, UE-slice-MBR shall not be impacted. So the outcome of KI#3 based on RAN enforcement is reused, where the CHF provides a capping of number of UEs/slice at the SLA rate for the slice, and also provides a modulation of the UE-Slice-MBR when the UEs do not subscribe to one but the slice has a limitation on the maximum rate across all UEs.  The normative solution shall also avoid any needless consumption of radio resources in the UL while performing the rate limitations (i.e. the rate limitation is enforced in the UL before the data leaves the UE)
[bookmark: _Toc16839390][bookmark: _Toc21087549][bookmark: _Toc23326082][bookmark: _Toc23517602][bookmark: _Toc23519161][bookmark: _Toc25971153][bookmark: _Toc25971397][bookmark: _Toc26360321][bookmark: _Toc26360390][bookmark: _Toc30640100][bookmark: _Toc31274704][bookmark: _Toc43397185][bookmark: _Toc43483586][bookmark: _Toc43483880][bookmark: _Toc50473333][bookmark: _Toc50539654][bookmark: _Toc50540044]8	Conclusions
Editor's note:	This clause captures interim conclusions from the study until the WG agrees these are stable and this editor's note is removed.
[bookmark: tsgNames]To respect the SLA on overall data rate maximum rate for UL and DL for a network slice, it is concluded to reuse the outcome of KI#3 and the RAN performs the rate limitation of the UE up to the Maximum Rate UL/DL for the UE for the slice (UE-Slice-MBR). 
The dynamic adjustment of the data rate per slice is achieved by:
· if the UE has no subscribed UE-slice-MBR, controlling the UE-Slice-MBR value assigned to the UE based on the counting of UEs in the network slice, and also controlling the number of UEs in the network slice, based on policy. 
· If UEs in the network slice subscribe to UE-Slice-MBR value, then the overall rate control for the network slice is based on restricting the number of such UEs in the network slice.
The CHF cooperates with the AMF to dynamically modulates the number of admitted UEs and, if possible, rate per UE/slice to ensure efficient and fair usage. The CHF needs to be made aware whether a UE has a subscribed to UE-slice-MBR so the CHF takes that into account.


* * * End of Change 1 * * *
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