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1. Background
SA2 sent a reply LS (S2-121911) to CT1 and responded to CT1’s questions regarding dual priority requirement (C1-120824). This paper tries to analyze SA2 recommendations and identifies potential impacts on CT1 specifications, solution options and a way forward.

2. Analysis

There are five main aspects that need to be addressed – 
1. UE configuration, 
2. Timer handling (MM/SM timers), 
3. Domain for which the requirement applies, 
4. Establishment of PDN connection and

5. Priority to be included by the UE when multiple PDN connections with different priorities are established.

2.1 UE Configuration:

SA2 recommends the following with respect to UE configuration:
“SA2 would like to note apart from UE’s capability, there is need for explicit configuration from operator to allow the UE to override “low priority”.” (Recommendation #1)
In our understanding, SA2 recommends this to allow operator control for this override behaviour. To address this recommendation #1, following are the 2 options: 

1. Define an independent configuration parameter to override low priority configuration e.g. “low priority override allowed” flag which takes the values 0 or 1.

2. Enhance existing configuration parameter ‘NAS_SignalingPriority’ to be a multi-level configuration parameter e.g.  “NAS signalling low priority”, “NAS signalling low priority but can override”.

Backward compatibility needs to be taken into account if option 2 is being considered. SA2 also recommends the following with respect to EAB:

“The current SA2 assumption is that low priority communication is subject to EAB and normal priority communication is not subject to EAB. This aligns with the dependency in the provisioning of the MO/USIM parameter values (see 23.060/23.401)”. (Recommendation #2)
This recommendation in our understanding is requesting the following from CT1: UE(s) that are configured to override low priority indicator are not subject to EAB. To keep the protocol implementation really flexible, one option is to introduce an additional configuration parameter can be introduced to override EAB. The other option is to use the same override flag defined for low priority. In summary, following are the 2 options: 
1. Define an independent configuration parameter to override EAB configuration e.g. “override EAB allowed” flag which takes the values 0 or 1.

2. Re-use the independent configuration parameter defined to override both low priority and EAB configuration.

Proposed way forward 1:

Based on our analysis, it is simpler to define a single configuration parameter that can be used to override both low priority and EAB configuration and this will fulfil the requirement / guidance provided by SA2. Updates need to TS 24.368, TS 24.301 and TS 24.008.
2.2 Timer handling:

SA2 recommends the following with respect to timer handling:

“If a UE configured for “dual priority” needs to set up a PDN connection for normal priority, and the mobility management back off timer is running:

· If the back off timer was received while signalling ‘low priority’, the UE shall ignore the back-off timer and proceed with PDN Connectivity request, establishing RRC connection and initiating NAS signalling. 

· If the back off timer was received in a procedure where the UE did not indicate ‘low priority’, then the UE shall not ignore the back off timer. “

“If a UE configured for “dual priority” needs to set up a PDN connection for normal priority, and the related APN back off timer is running:

· If the back off timer was received while signalling ‘low priority’, the UE shall ignore the back-off timer and proceed with PDN Connectivity request

· If the back off timer was received in a procedure where the UE did not indicate ‘low priority’, then the UE shall not ignore the back off timer. "
Based on this recommendation, it is clear that the UE is now required to associate the timer(s) with the low priority indicator sent in the request (or the lack of low priority indicator). This will allow the UE to determine whether it is allowed to initiate a new request or not i.e. whether it can ignore the back-off timer running in the UE. To implement this in stage 3, there are 2 options:

1. Define 2 different timers e.g. T3346 for rejecting requests with low priority indication, Txxxx for rejecting requests with no low priority indication. Similarly for SM back off timer. From a specification perspective, this could help differentiate the text for timers and the requests that can be initiated when a certain timer is running in the UE. If such an approach is adopted, T3346 is running, UE is not allowed to initiate low priority requests but it can initiate requests without low priority besides requests from AC11-15 users and requests for emergency services. Backward compatibility issues should be taken into account if a new timer is introduced but a legacy rel-10 UE cannot understand the newly defined timer.
2. Re-use the same timer T3346. Differentiate the handling in the UE based on whether low priority indicator was included in the message or not i.e. if T3346 was received for low priority requests, then the UE cannot initiate requests with low priority indicator. 
Proposed way forward 2:

To avoid any issues due to backward compatibility, it is proposed to re-use the same timer T3346 for all requests. Updates required to mobility management and session management procedures within TS 24.301 and TS 24.008.
2.3 Establishment of PDN connection:

SA2 could not conclude on whether the UE can request PDN connections with different priorities to the same PDN-GW.

The main use case is: a single application using low access priority that infrequently needs normal priority. SA2 considered the following solutions were discussed for the above use case:

1. UE deactivates the PDN connection and re-establish a new PDN connection

2. UE modifies the PDN connection

3. A UE establishes multiple PDN connections with different priorities using different APNs

4. A UE establishes multiple PDN connections with different priorities using same APN

Option 1 may be the simplest but has the drawback of added signalling and a possible delay. Option 2 is currently not supported in the specification since the priority change for an existing PDN connection is not supported in the solution specified for rel-10. Option 3 is already allowed in the specification but limiting the solution to just option 3 will require operators to dedicate APN(s) for certain priority hence in order to fulfil the requirement and allow support for multiple APN(s) thus support for option 4 may also be required.
Proposed way forward 3:

Consider support for both options 3 and 4.
2.4 Priority to be included in the NAS signalling:

SA2 recommends the following:

“The UE shall indicate “normal priority” for common GMM/EMM requests when the UE is acting as normal priority by at least one application request.”

This is a clear guidance that the UE should not include low priority indicator in the GMM/EMM requests when at least one PDN connection has been established without low priority indicator.

Proposed way forward 4:

Update TS 24.301, TS 24.008 to reflect this recommendation.
2.5 Dual priority for CS domain:

SA2 could not reach consensus on whether dual priority requirement should be addressed for CS domain or not. The use cases that will require multiple priorities for the device in CS domain has not been specified either. Hence our proposal is to address this requirement only for PS domain unless the use cases for CS domain have been explicitly stated  / clarified.

Proposed way forward 5:

Address dual priority requirement only for PS domain.
3. Conclusion

Specification changes required to adopt the way forward in #1, 2 and 4 are proposed in corresponding CR(s) to TS 24.301, TS 24.008, TS 24.368.
