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1. Introduction
SA2 introduces 4 types of congestion control mechanisms to handling the NAS level congestion situition. This contribution focuses on the two session management congestion control mechanisms : DNN based congestion control and S-NSSAI based congestion control, and proposes a way forward on how to implement these two mechanisms into stage 3 specification.
2. Discussion
2.1 Question
Both the DNN based congestion control and the S-NSSAI based congestion control are designed to handle the session management signalling related congestion, but each addresses different congestion situitions. For a network without deployment fo slice, there is definitely only one option for SM congestion control, which is the DNN based congestion control.

Question: For a network with slice, which mechanisms does the network to use to deal with the SM congestion situition: 
Option a)
S-NSSAI based congestion control mechanism only; 

Option b)
DNN based congestion control mechanism only; or

Option c)
both the S-NSSAI based congestion control mechanism and DNN based congestion control mechanism.
2.2 Analysis 

The following analysis only focuses on the network with slice deployment. 

The S-NSSAI based congestion control mechanism addresses the session management signalling congestion associated with a specific S-NSSAI and DNN where there is no sufficient resource to access the specific DNN in a specific slice.
The DNN based congestion control mechanism addresses the SM signaling congestion associated with a specific DNN. For a network with slices, that means there is no sufficient resource to access a specific DNN in all the slices that the UE is allowed to access the specific DNN. 
Observation 1: these two congestion control mechanisms handles different granularity of congestion situition.

Consider the congestion situition when there is no sufficient resource to access a specific DNN in one specific slice, apparently the DNN based congestion control is too coarse granularity to achieve the purpose to only backoff the SM signalling targeting the congested slice&DNN while letting go the SM backoff signalling targeting the DNN& another S-NSSAI.
Observation 2: the DNN based congestion control is too coarse granularity to handle the fine granularity of congestion situiton for a specific S-NSSAI and a specific DNN.
The AMF chooses one SMF to handle all the PDU session related signalling targeting the same slice,therefore  the SMF has all the information to evaluate whether there is sufficient resource to access a DNN via a specific S-NSSAI, which makes the SMF the entity to apply the S-NSSAI based congestion control mechanism.
As analyzed above, A SMF is only able to evaluate the congestion situiton of the slice the SMF belong to. Despite SA2 specifies that the SMF is the entity that apply the DNN based congestion control mechanism, there must be an entity that could coordinate with all the SMF that the UE connects to, in order to evaluate whether there is no sufficient resource to access a specific DNN in all the slices that the UE is allowed to access the specific DNN, The following options could be considered:

-
AMF: considering the architecture of the 5G system, the AMF could be the a choice. But this means the AMF would be in charge of the DNN base congestion control, which is obviously the violation of the spilit principle between the mobility management and the session management funciton. 

-
one SMF: One SMF could contact other SMFs that the UE connects to and gather congestion informaiton. But this not only requires new interface between SMF to transfer information (now only interface between H-SMF and V-SMF in roaming case), but also violate the isolation priciple of slice deployment.
-
the other entity, such as PCRF, which could gather all the congestion information from all the SMF that the UE connects to, the PCRF has to trigger one SMF to activate the DNN based congestion control mechanism after all, which requires new function in PCRF and makes the DNN based congestion mechanism trivil and complicated.
Observation 3: for a network with slice, there is no proper entity to apply the DNN based congestion mechanism without hugh change to the 5G system architecture for a network with slice deployment.
Based on above analysis and observations, this conribution proposes:

Proposal 1: S-NSSAI based congestion control mechanism is only used when slices are deployed in the newtork. DNN based congestion control mechanism is only used when no slice is deployed in the network. 
2.3 How to Implement stage 3 
Based on the above analysis, for a specific reject or release SM message from the newtork to the UE, there could be at most only one backoff timer , trigger by either the DNN based congestion contorl or the S-NSSAI based congestion control,  not both.

Proposal 2: only one backoff timer value IE is defined in the SM reject message or SM release message.

When the UE request to establish a PDU session, S-NSSAI is optional, and default S-NSSAI is used when no S-NSSAI is provided by the UE;  DNN is optional, and default DNN is used when no DNN is provided by the UE;.
A)
for the DNN based congestion control,  a backoff  timer could be accocaited:

1)
with a DNN; or

2)
with no DNN.

B)
For the S-NSSAI based congestion control,  a backoff  timer could be accocaited:
1)
with a S-NSSAI and a DNN;

2)
with a S-NSSAI and no DNN;

3)
with no S-NSSAI and a DNN; or

4)
with no S-NSSAI and no DNN.

In order to distinguish A1) and B3), and distinguish A2) with B4), the UE needs to know the rejection is accroding to the DNN based congestion control or the S-NSSAI based congestion control. Different 5GSM cause value could be a good way to convey this information from network to UE.
Proposal 3: different 5GSM cause value could be used for DNN based congestion control and S-NSSAI based congestion control.

3. Conclusion

This contribution analyzed the DNN based congestion control and S-NSSAI based congestion control and achieved the following observasions:

Observation 1: these two congestion control mechanisms handles different granularity of congestion situition.

Observation 2: the DNN based congestion control is too coarse granularity to handle the case when one slice is congested to access the DNN but another slice is not congested to access the DNN.

Observation 3: for a network with slice, there is no proper entity to apply the DNN based congestion mechanism without hugh change to the 5G system architecture for a network with slice deployment.

Based on the above observations, this contribution proposes the follow proposals:
Proposal 1: S-NSSAI based congestion control mechanism is only used when slices are deployed in the newtork. DNN based congestion control mechanism is only used when no slice is deployed in the network. 
Proposal 2: only one backoff timer value is defined in the SM reject message or SM release message.

Proposal 3: different 5GSM cause value could be used for DNN based congestion control and S-NSSAI based congestion control.

Based on above proposals, the source compange proposed two PCRs to implement two the two congestion control mechanisms into TR24.890 in C1-174812and C1-174813. 
It is proposd that the CT1 group could discuss the observations and proposals above and achieves the consensus on how to implement the two congestion control mechanisms into stage 3.

