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1. Introduction
In CT1#108 meeting, the SMF initiated congestion control issue has been discussed. CT1 agrees that there are three types of SMF initiated congestion control that were introduced by SA2. However, regarding how to implement the SMF initiated congestion control into stage 3 specification, no consensus were reached.
This discussion paper discusses two main alternatives for SMF initiated congestion control and proposed a way forward.
2. Discussion
2.1 Backgroud

According to the requirements in TS23.501 subclause 5. 19. 7 ‘NAS level congestion control’, there are two types of SM congestion control, ‘DNN based congestion control’ and ‘S-NSSAI based congestion control’. However from the perspective of SMF, the SM congestion control can be categorized into three types :
1 
the DNN based congestion control which triggers the UE to start an SM backoff timer accociateed with DNN ;

Note 1 : an SM backoff timer accociaed no DNN is covered by the above case and not mentioned for sake of simplicity.

2
the S-NSSAI based congestion control which triggers the UE to start an SM backoff timer accociated with S-NSSAI;

3
the S-NSSAI based congestion control which triggers the UE to start an SM backoff timer accociated with S-NSSAI and DNN.

Regarding how to implement the above congestion control mechanisms,  several alternatives were discussed in CT1#108 meeting, no consensus were reached. There's a substantial divergence of opinion within CT1 on the two following alternatives : 
Alternative i):

use different 5GSM cause values to distinguish different SM congestions;
Alternative ii):
use cause value #26 together with an indication to distinguish different SM congestions;
The following section analyzes the pros and cons for the alternatives and proposes a way forward.

2.1 Analysis

The Alternative i) uses different 5GSM cause value to tell UE which SM congestion control triggers UE to start backoff timer, while Alternative ii) uses 5GSM cause value #26 and an indication to tell UE which SM congestion control triggers UE to start ba ckoff timer. 
Observation 1 ：alternative ii) requires one more IE for the addtional indication in each reject or release message than alternative i).
During the online and offline discussion, some companies’ consern of alternative i) is future proof, i.e.,how could alternative i) copy with the situition if SA2 introduces more SM congestion control mechanisms in the future releases.

The current SM congestion control mechanisms have covered the slice-based, DNN-based, and Slice&DNN-based scenario, considering a PDU session is normally associated with a DNN and slice, all the combinations of the ‘DNN’ and ‘Slice’ have been considered for the SM congestion control. No other SM congestion control mechanism that is mandatory for all the 5G UEs is forseen to be needed in the future release.
Observation 2 ：No other SM congestion control mechanism that is mandatory for all the 5G UEs is forseen to be needed in the future release.

Even if SA2 did introduce some new optional SM congestion control mechanism in rel16,  the UE that will support the optional SM congestion control mechanism will have to include its capability of support in the registration request. Based on the UE’s capabiltiy, the network could reuse the existing SM based congestion control mechanism to backoff the UE that will not support the new SM congestion control mechanisms.
Observation 3 ：in future release, optional SM congestion control mechanism will require the UE to indicate its support for the new feature, where the network could reuse exsiting mechanism to backoff the UE that does not support the new optional feature.
3. Conclusions
The current SM congestion control mechanisms have covered the slice-based, DNN-based, and Slice&DNN-based scenario, no other SM congestion control mechanism that is mandatory for all the 5G UEs is forseen to be needed in the future release. Both alternatvie i) and alternative ii) could cope well with the optional SM congestion control mechanisms in future release. The alternative ii) costs one more IE in each reject/release message than alternative 1
4. Proposal

It is proposed the CT1 group to agree alternative i) as way forway. The source company has submitted C1-181bbb to implement the SM congestion control mechanism into TS24.501using alternative i).
