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Abstract of the contribution: The paper proposes a conclusion of KI#3
Proposal
Since the last SA2 meeting two external events have happened:
1) RAN 2 has confirmed that the RAN can enforce DL and UL the rate per slice/UE under the condition that for the UL it can allocate dedicated resourced for the slice for the UE, without standards impact. If more refined solutions are needed, then they need to study them. 
2) GSMA has introduced the concept of service category so it is clarified that different UEs in the slice may be subject to different rate restrictions (if any)

Solutions which propose to use the Session AMBR of each PDU session the UE uses in the network slice are problematic as:

· fragment the data rate across PDU sessions irrespective of the load status

· The Session AMBR needs to be adjusted every time the GBR bearers are accepted.

· The Session AMBR in subscription information needs to be dynamically overridden and this may not be in line with SLAs per PDU session. 

For this reason it is proposed to opt for the RAN-based approach. See also the companion paper in S2-21xxxxxx.
It is proposed to add this text to TS 23.700-40
* * * Start of change * * * 
7.3
Evaluation on solutions of KI#3


Solutions can be categorized as follows:
-
Category A1: Those enforcing the Slice-MBR in the UPF, in CN i.e. solution #13.

-
Category A2: Enforcing SMBR in the RAN and also admitting GFBR aggregate for the slice only up to the SMBR at the admission control time in the RAN, i.e. solution #22,

-
Category B: Those ensuring that the Slice-MBR limits the aggregated MBR and GBR for QoS flows of established PDU sessions and related QoS flows, 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.

-
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 (admission control) and UL/DL rate enforcement.

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 at the cost of a much higher level of signalling. However, the accuracy of Category B solutions is still lower than Category A solutions as Category B solutions cannot be aware of the real bit rate of the PDU Sessions within the slice even with such mechanism.
NOTE:
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. This can be very demanding in terms of signalling or it is very imprecise and can lead also to exceeding the target rate unless the inactive PDU sessions are totally throttled back, which also means their performance would be hampered.
-
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 at the cost of much higher signalling and lower performance for throttled back 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:

-
Category B solutions impact the Subscribed Session MBR of PDU sessions so it will not allow to set a Session MBR that can be respected at all times.

-
The S-MBR value is assigned per subscriber category or per internal group Id in the UDR. The NF, e.g. UDM or PCF is able to retrieve such value by revoking the service of UDR.
-
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
* * * next change * * * 
8.3
Interim conclusion for Key Issue #3
For Key Issue #3 (Limitation of data rate per network slice in UL and DL per UE):

-
A new QoS parameter, "Slice-MBR per S-NSSAI" is defined. The UL/DL Slice-MBR QoS parameter limits the aggregate data rate in UL and DL per UE across all GBR and Non-GBR QoS Flows for all PDU sessions associated with a S-NSSAI for the UE. The value of UL/DL Slice-MBR is stored in the UDR. Different UEs which can use a slice with a certain S-NSSAI value can have a different Slice-MBR QoS parameter value for the same S-NSSAI depending on the service category they are associated with as part of the SLA.
-
Solution 22 is used as basis of normative work.

-
The RAN enforces the UL/DL Slice-MBR.

* * * End of changes * * * 
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