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Discussion
The key issue 3 is related to the limitation of data rate per UE per slice. This applies in DL and in UL.

RAN3 has received the LS in [1] from SA2 asking feedback on solution 22, 37 and 43 of key issue 3. Key issue 3 concerns the enforcement of per UE per slice max bit rate for UL/DL. The bit rate includes both GBR and non-GBR QoS flows. The maximum per UE per S-NSSAI is named S-MBR for Slice-Maximum Bit Rate in [2].
Solution 37: solution 37 is primarily a non-RAN based solution
Solution 37 foresees management of the multiple PDU sessions of same slice by a same SMF even though they go through different UPFs.

In solution 37, the SMF policies the traffic at admission control, which means whenever:
1.
A new PDU Session associated with the network slice is being established; or

2.
An existing PDU session associated with the network slice is undergoing PDU Session Modification to add, modify or delete GBR flows, or to modify the session-AMBR value.

At each admission control of a new PDU Session, the SMF calculates which S-AMBR (Session-AMBR) it can allocate for the new PDU session taking into account the S-MBR. One can assume that the SMF computes a new SABR (slice actual bit rate) equal to the sum of current S-AMBR for all active PDU sessions (according to solution 37 deactivated PDU sessions would not be counted) including the newly requested one. If that SABR overcomes the SMBR value, then the PDU session will be admitted by setting the S-AMBR to a lower value.

We assume that if this doesn’t suffice the MFBR is reduced down to the GFBR. If this doesn’t suffice the new PDU session request is rejected.
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.

Besides, solution 37 mentions that S-MBR could be delivered to the RAN but not for enforcement, and just in a NOTE, as follows:

NOTE:
It is up to RAN whether Slice-MBR is needed for RAN operation, e.g. to set the UE-AMBR value.

We don’t see how providing the S-MBR could help for the UE-AMBR calculation. The UE-AMBR used in the NG-RAN already accounts for the sum of all S-AMBR of all PDU sessions. Given the process of S-AMBR allocation explained above for solution 37, computing the sum of all S-MBR(s) for the multiple slices would not help.

Moreover, UE-AMBR is currently calculated for enforcement by NG-RAN. If solution 37 changes the UE-AMBR value calculation, it will interfere with the correct enforcement in the NG-RAN.
Even worse, using S-MBR in the calculation of UE-AMBR would be wrong because S-MBR accounts also for GBR QoS Flows whereas UE-AMBR should only account for non-GBR QoS Flows.

Finally, it is not clear how calculation of UE-AMBR is influenced if some slices have no associated S-MBR.

Observation 2: if solution 37 modifies UE-AMBR calculation this would severely impact NG-RAN release 15 legacy enforcement of traffic.
Solution 22: RAN based solution
Solution 22 instead works like the UE-AMBR solution agreed in release 15. The impact to NG-RAN is that 5GC sends the S-MBR to the NG-RAN and NG-RAN will throttle the traffic if it goes beyond the S-MBR.
Therefore, 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.
Taking same example as above with 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 at 80 Mb/s, even though the sum of S-MBR makes 260 Mb/s > 200 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 can go up to 80 Mb/s

As can be seen 80 Mb/s can flow over PDU session 3 while respecting the SLA of S-MBR at 200 Mb/s. There is no need to throttle unnecessarily the PDU session 3. 

This solution is much more efficient and respect the SLA at 200 Mb/s.
Of course, if traffic over PDU session 2 goes higher up to 80 Mb/s, then NG-RAN will throttle PDU session 3 at 20 Mb/s in order to respect the SLA of S-MBR at 200 Mbs.

Observation 3: Solution 22 is aligned with current UE-AMBR principles and can fulfil SLA requirements of S-MBR per UE without unnecessary limitation of the bit rate of PDU sessions.

Solution 43: RAN notification solution
Solution 43 is kind of orthogonal to solution 22 and 37. It notifies whether S-MBR is reached or not in the RAN.

The event subscription procedure as such is not that much signaling impacting, however the event notifications can be quite frequent and lead to high signaling load as they go either:
· from NG-RAN to AMF to PCR or,

· From NG-RAN to AMF to NEF to AF.

If solution 43 would be selected alone, it can be expected to lead to intense signaling, every time S-MBR is reached. Moreover, solution 43 doesn’t enable to fulfil the SLA.
From the LS, solution 43 could be added to solution 22. However, solution 22 itself fulfils the SLA. Solution 43 could give information to 5GC whenever S-MBR has been reached, however the benefit is unclear.

Observation 4: Solution 43 could lead to intensive signaling load.

Conclusion and Proposal

This paper has analysed solution 22, 37 and 43 to provide feedback to SA2 from NG-RAN perspective with the following observations:

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 session. In principle the customer could complain that a PDU session is over-limited compared to its contract.

Observation 2: if solution 37 modifies UE-AMBR calculation this would severely impact NG-RAN release 15 legacy enforcement of traffic.

Observation 3: Solution 22 is aligned with current UE-AMBR principles and can fulfil SLA requirements of S-MBR per UE without unnecessary limitation of the bit rate of PDU sessions.

Observation 4: Solution 43 could lead to intensive signaling load.

 Proposal: agree the reply LS to SA2 in [3] with the above observations.
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