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1. Introduction
As it was introduced in C1-151834 at CT1#92, SA2 defined two new NAS level congestion controls in TS23.401 and TS23.060. 

· Group specific NAS level congestion control

· APN and group specific congestion control
NOTE: In this contribution, we use;
· TS23.401 requirement as the reference; and

· the terminology "Group specific session management congestion control" instead of "Group specific NAS level congestion control (SA2 terminology)".

The purpose of this discussion paper is to discuss and decide the solution for Group specific session management congestion control. 

a) Scope of this contribution
Scope1: Session management i.e., Group specific session management congestion control
Scope2: Group specific session management congestion control for all APNs
There are total of three session management congestion control requirements defined as summarized in the table below.
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"Group specific session management congestion control"(Fig 1b-1 and Fig 1b-2) and "APN and group specific congestion control"(Fig A-1) are targeting at different network operation. Former is for traffic management per group and latter is for traffic management per group and APN. 

"Group specific session management congestion control per APN"(Fig 1b-1) and "Group specific session management congestion control for all APN" (Fig 1b-2) provide different mechanism for the same purpose i.e., traffic management per group. Latter optimises the former by reducing the signalling volume.
b) Group specific session management congestion control
SA2 defined two requirements in TS23.401 subclause 4.3.7.4.2.5 1st bullet (Figure 1b-2) and 2nd bullet (Figure 1b-1) as shown below. 
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Fig 1b-1 Group specific NAS level congestion control per APN Fig 1b-2 Group specific NAS level congestion control for all APN
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c) The reason SA2 came up with two requirements for Group specific NAS level congestion control
Some may believe that the traffic management per group can be done with "Group specific NAS level congestion control per APN"(Fig 1b-1) that NW rejects the ESM request for each ESM request. Even SA2 in the early phase of their work did not see the needs of "Group specific NAS level congestion control for all APN"(Fig 1b-2). 

However, when coming to the SA2 normative part, they identified that there will be a lot of signalling if the NW has to send the ESM reject message for each ESM request. 
This issue consideration is especially true for IoT/M2M use-case. For example, the demand for split billing in automotive industry is high that a bill for enterprise service (B2B traffic), device management service (B2B traffic), and normal internet service (B2C traffic) needs to be separated. For the solution, we have been seeing the application of multiple APNs. There may be more demand of multiple APNs in order to split the traffic for other use-cases in future. 
For this reason, the congestion control function should be "optimized" to handle such use-cases i.e., congestion control over multiple APNs.  

Assumption: There is no NAS level mobility management congestion control deployed. 
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2. Discussion: Solution alternatives for Group specific session management congestion control for all APNs (Fig 1b-2)
TS23.401 subclause 4.3.7.4.2.5 defines: 

The group specific NAS level congestion control applies to a specific group of UEs. Each group has a group identifier assigned.

[…]

When the group specific NAS level congestion control for Session Management signalling is active for a particular group, the MME's behaviour is similar to that in clause 4.3.7.4.2.2, with the following modifications:

-
MME may apply ESM congestion control to all subscribed APNs for UEs that belong to this particular group.

NOTE:
How the MME applies ESM congestion control to all subscribed APNs is left to Stage 3.

The clear message from above is 

· This session management congestion control is applied to all subscribed APN; and
· There is no procedure level requirement but left to Stage3. 
Assumption1: Current session management congestion control is done per APN and the new session management congestion control is applied to all APNs; therefore, the assumption is the UE impact is inevitable to differentiate the UE behaviour from current behaviour. 
TS23.401 subclause 4.3.7.4.2.5 defines: 

Group specific NAS level congestion control is performed at the MME based on the UE's subscription information provided by the HSS. There is no impact on the UE, and hence, UE's behaviour as described in clauses 4.3.7.4.2.2 and 4.3.7.4.2.3 does not change.

Some may say based on above SA2 requirement, the solution shall not cause any impact on the UE. However, the intention of the requirement above is the solution shall not cause any impact on UE by telling the group identifier, as the UE shall not be aware of the group identifier. It does not mean that UE shall not be impacted.
In fact SA2 discussed the solution causes impact on UE (S2-151881); however, the proposal did not go through. The reason the proposal did not go through is not because it causes impact on UE but because of more contextual reason (i.e., current logical UE implementation does not allow one ESM entity to talk with another ESM entities according to SA2 discussion). 
So we should know that SA2 does not prevent causing impact on the UE. 

Assumption2: In current NAS congestion control, the indication(e.g., back off timer) to the UE to regulate the ESM behaviour is delivered in ESM reject message, but SA2 does not specify its requirement to re-use the mechanism; therefore, the assumption is the solution does not necessary re-use current mechanism.
a) Solution alternatives
· Alt1(Fig 2a-1): Enhance EMM INOFORMATION message for the indication to the UE about the application of group specific session management congestion control for all APNs
· Alt2(Fig 2a-2): Enhance ESM reject message for the indication to the UE about the application of group specific session management congestion control for all APNs 

· Alt3(Fig 2a-3): Enhance NOTIFICATION message for the indication to the UE about the application of group specific session management congestion control for all APNs 
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3. Evaluation
We evaluate alternatives above with following criteria. 
· Re-use of existing functionality

· UE complexity
· Performance

a) Re-use of existing functionality

Alt1: Enhance EMM INOFORMATION message for the indication to the UE about the application of group specific session management congestion control for all APNs
· For the indication to the UE, the Alt1 re-uses EMM INFORMATION message.

· However, the NW and the UE needs to support the implementation timer.
Alt2: Enhance ESM reject message for the indication to the UE about the application of group specific session management congestion control for all APNs
· For the indication to the UE, the Alt2 re-uses ESM reject message.

· However, the NW and the UE needs to support the special indication.
Alt3: Enhance NOTIFICATION message for the indication to the UE about the application of group specific session management congestion control for all APNs
· For the indication to the UE, the Alt3 re-uses NOTIFICATION message.

· However, the NW and the UE needs to support the new indication and the implementation timer.
All alternatives can be considered about the same on the criteria.
b) UE complexity

Assumption: Currently each ESM entity is responsible for a single APN
Alt1: Enhance EMM INOFORMATION message for the indication to the UE about the application of group specific session management congestion control for all APNs
· Complexity to the UE of that EMM entity regulating ESM procedure is unknown.
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Alt2: Enhance ESM reject message for the indication to the UE about the application of group specific session management congestion control for all APNs
· Complexity to the UE of that one particular ESM entity regulating ESM procedures of other ESM entities is unknown. 

· Complexity to the UE by re-using regular back off timer IE (for per APN congestion control) is unknown.
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Alt3: Enhance NOTIFICATION message for the indication to the UE about the application of group specific session management congestion control for all APNs
· Complexity to the UE of that regulating ESM procedure via upper layer is unknown. 
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We would like to ask terminal expert about the UE complexity.
c) Performance
Alt1: Enhance EMM INOFORMATION message for the indication to the UE about the application of group specific session management congestion control for all APNs
· Since the trigger for the NW to activate the group specific session management congestion control does not depend on reception of ESM request from the UE, the operator has flexibility in enforcing traffic management.

Alt2: Enhance ESM reject message for the indication to the UE about the application of group specific session management congestion control for all APNs
· Since the trigger for the NW to activate the group specific session management congestion control does depend on reception of ESM request from the UE, the operator does NOT have flexibility in enforcing traffic management comparing to Alt1.

Alt3: Enhance NOTIFICATION message for the indication to the UE about the application of group specific session management congestion control for all APNs
· Since the trigger for the NW to activate the group specific session management congestion control does not depend on reception of ESM request from the UE, the operator has flexibility in enforcing traffic management.

4. Conclusion
It is proposed to discuss the solutions above. 

Given the above analysis, our preference is Alt1 because operator will be capable of flexible group specific session management congestion control so that means effective traffic management. For Alt3, uncertainty about relying on upper layer needs to be clarified.  
The Alt1 is proposed in C1-152687 for TS24.301 and C1-152691 for TS24.008. 
The Alt2 is proposed in C1-152688 for TS24.301 and C1-152692 for TS24.008.
The Alt3 is proposed in C1-152689 for TS24.301 and C1-152693 for TS24.008.
Appendix A: APN and group specific NAS level congestion control
SA2 defined the requirement in TS23.401 subclause 4.3.7.4.2.6 as shown below.
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Fig A-1 APN and group specific NAS level congestion control


