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Discussion
First of all, contribution R3-206567 claims that SA2 has agreed to the LS in S2-2007485, while the agreed LS from SA2 on the subject of KI#3 is S2-2007946/R3-206840.

Contribution R3-206567 states the following regarding Solution 37:

We think that this solution doesn’t allow to satisfy the SLA contracted for the S-MBR.

Just taking an example: PDU sessions 1, 2, 3 belong to same slice. S-MBR=200 Mb/s.

Admission control

PDU session 1, S-AMBR already setup with 100 Mb/s

PDU Session 2, S-AMBR already setup with 80 Mb/s 

PDU session 3,  S-AMBR requested at setup with 80 Mb/s.

With solution 1, the PDU session 3 will be accepted with S-AMBR downgraded to 20 Mb/s instead of 80 Mb/s.

Transmission

However, at any point in time if e.g. the traffic over PDU session 2 is at 20 Mb/s then

·  the traffic over PDU session 1 is at 100 Mb/s

· The traffic over PDU session 2 is at 20 Mb/s, 

· The traffic over PDU session 3 is throttled at 20 Mb/s

The total traffic will be 140 Mb/s even though more traffic could have been sent over PDU session 3. The SLA of S-AMBR of PDU session 3 is not fulfilled due to the unnecessary limitation at admission of PDU session 3.

Observation 1: the solution 37 does not respect the contract with the customer and the concept of session-AMBR. Indeed, session-AMBR is a subscription value and it should be still allowed when no competing traffic constrains the rate of the PDU session. In principle the customer could complain that a PDU session is over-limited compared to its contract.

The contribution goes on to describe a case where solution 22 fixes the issues presumably affecting solution 37. The contribution mentions that with Solution 22 “when a PDU session does not transmit up to its maximum, the available bit rate can be reused by another PDU session of same slice and fulfil the S-MBR of the SLA.”

However, Solution 22 is subject to very similar issues as those claimed in R3-206567 to affect solution 37 when dual connectivity is applied and to explain this we present the following example, which is drawn on the basis of the example in R3-206567.

We assume to have PDU sessions 1, 2, 3 associated to the same network slice. For this network slice S-MBR=200 Mb/s

In this example the UE has been configured with DC. We assume therefore that the S-MBR has been split between MN and SN, namely MN S-MBR = 100 Mb/s and SN S-MBR = 100 Mb/s
Admission control

MN terminated PDU session 1, S-AMBR already setup with 100 Mb/s

SN Terminated PDU Session 2, S-AMBR already setup with 80 Mb/s 

SN Terminated PDU session 3,  S-AMBR requested at setup with 80 Mb/s.
With solution 22, the PDU session 3 will be accepted at the SN with S-AMBR at 20 Mb/s, even though the sum of SN S-MBR for SN terminated PDU Sessions makes 160 Mb/s > 100 Mb/s.

Transmission

However, at any point in time if e.g. the traffic over PDU session 1 lowers to 20 Mb/s then

· The traffic over PDU session 1 at 20 Mb/s

· The traffic over PDU session 2 is at 80 Mb/s, 

· The traffic over PDU session 3 is at 20 Mb/s

As it can be seen the traffic for PDU Session 3 is still limited at 20Mb/s when there are 80Mb/s free in the MN. Therefore, the full S-MBR of 200 Mb/s cannot be exploited with solution 22 when multi connectivity configurations are used. Just like claimed in R3-206567 for Solution 37, Solution 22 may therefore cause under utilization of a PDU Session for a given slice, with possible complaints from customers.
Moreover, Solution 22 generates a considerable impact on the RAN. The RAN in fact needs to be configured with the S-MBR and, if DC is configured, the RAN needs to split the S-MBR and signal it to SN and MN, so that each node can enforce its share of the S-MBR. This enforcement needs to be done on top of the UE AMBR, namely the RAN needs to maintain multiple throughput monitoring processes and compare throughput with multiple throughput thresholds.
Conclusion 1: When multi connectivity configurations are used, solution 22 is not able to exploit the full S-MBR allowed. In principle the customer could complain that a PDU session is over-limited compared to its contract.

Moreover Solution 22 incurs in considerable RAN impact due to signaling between MN and SN of split S-MBR values. 

Moreover, R3-206567 does not explain how Solution 22 is able to enforce the S-MBR in UL.

The RAN allocates UL grants to a UE and the MAC layer uses the grants on the basis of the Logical Channel Prioritisation criteria specified in TS38.321. Such criteria may return a group of channels for which the grant can be utilized, i.e. UL grants are not allocated on a per single channel basis. Such multiple channels may correspond to DRBs associated to different network slices. Therefore, the RAN cannot enforce an S-MBR in UL because such enforcement may wrongly extend to channels not subject to the S-MBR. 

In other words, there are no means to issue a per slice UL scheduling grant and by that, there are no means to enforce a given bitrate in UL for a certain slice based on RAN mechanisms. 

Hence Solution 22 has an impact on the L2 and on the UE if UL the S-MBR wants to be enforced on UL throughput.
Conclusion 2: Solution 22 has an impact on the L2 and on the UE for enforcement of the S-MBR in UL
R3-206567 claims that there are drawbacks with solution 37 but is seems that the paper assumes that solution 37 is based on enforcement of S-MBR at the RAN. The LS from SA2 in [1] clearly states that:

Solution #37 proposes to signal Slice-MBR to RAN, not for enforcement but may be used to calculate the UE-AMBR value
Therefore the operations deriving from Solution #37 at the RAN reduce to enforcement of the UE-AMBR, which is already supported at the RAN. 

Regarding Solution #37, it is therefore plausible to ask from a RAN3 point of view why should the RAN be given the S-MBR, given that the RAN can be provided with the UE-AMBR and by enforcing that, the RAN would also ensure that the S-MBR is enforced.

Conclusion 3: Regarding Solution #37, RAN3 agrees that if the RAN can derive and enforce the UE AMBR, there is no need to signal to the RAN the S-MBR.  
The LS in [1] also mentioned Solution 43 and it asks: 

Solution #43, related to solution #22, proposes that RAN notifies the AMF (for notification purposes only) when the Slice-MBR is reached. SA2 would like to know whether this is an infrequent event or can be frequent and cause excessive load. SA2 has not determined if this solution should be considered or not for further development.
Reaching the S-MBR depends on the types of services and the value of the S-MBR. However, there is a risk that according to Solution #43 the RAN would need to frequently signal to the CN indications of S-MBR being exceeded. It is therefore recommended not to adopt Solution #43 to avoid potential excesses in signalling load.

Conclusion 4: In order to avoid potential signalling overloads at the RAN, it is suggested to avoid adoption of Solution #43

In light of the above, the following conclusions can be derived:

· RAN3 would prefer a solution for enforcement of per UE per slice max bit rate for UL/DL that has no RAN impacts. 

· Considering the solutions included in the LS from SA2 in [1], RAN3 notices that solution #22 and Solutino #43 have a high impact on the RAN, while being subject to inefficiency, while Solution #37 is feasible and it may be achieved with limited/no impact on the RAN.
Conclusion 5: RAN3 shall reply to SA2 with the following statements:

· RAN3 would prefer a solution for enforcement of per UE per slice max bit rate for UL/DL that has no RAN impacts. 

Considering the solutions included in the LS from SA2 in [1], RAN3 notices that solution #22 and Solution #43 have a high impact on the RAN, while being subject to inefficiency, while Solution #37 is feasible and it may be achieved with limited/no impact on the RAN
Conclusion and Proposal

This paper provided a response to R3-206567. The paper concluded the following:
Conclusion 1: When multi connectivity configurations are used, solution 22 is is not able to exploit the full S-MBR allowed. In principle the customer could complain that a PDU session is over-limited compared to its contract.

Moreover Solution 22 incurs in considerable RAN impact due to signaling between MN and SN of split S-MBR values. 

Conclusion 2: Solution 22 has an impact on the L2 and on the UE for enforcement of the S-MBR in UL

Conclusion 3: Regarding Solution #37, RAN3 agrees that if the RAN can derive and enforce the UE AMBR, there is no need to signal to the RAN the S-MBR.  

Conclusion 4: In order to avoid potential signalling overloads at the RAN, it is suggested to avoid adoption of Solution #43

Conclusion 5: RAN3 shall reply to SA2 with the following statements:

· RAN3 would prefer a solution for enforcement of per UE per slice max bit rate for UL/DL that has no RAN impacts. 

Considering the solutions included in the LS from SA2 in [1], RAN3 notices that solution #22 and Solution #43 have a high impact on the RAN, while being subject to inefficiency, while Solution #37 is feasible and it may be achieved with limited/no impact on the RAN 
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