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Abstract of the contribution:This document discusses how to support dual priority devices with minimal impact to the UE and NW, and proposes corresponding reply to CT1 LS. 
1. Overall Description:

This contribution aims to reply CT1 questions in LS S2-121176/C1-120824 and proposes a simple approach to support dual priority devices.

The following section provides Qualcomm position in each of the issues raised by CT1:
2. CT1 issues and proposed answers

During the discussion, the following assumptions were made:

A1: a dual access priority mode device is a device configured for NAS signalling low priority that is capable of overriding the NAS signalling low priority configuration for applications that need normal priority access.

A2: a dual access priority mode device uses different PDN connections for applications with different priorities.

Answer/discussion: The assumptions made by CT1 should be confirmed by SA2.
During the discussion, the following issues were identified:
Issue1: the desired UE behaviour when it is IDLE and needs to set up a PDN connection for normal priority and the mobility management back off timer is running needs to be determined. For instance it is not specified whether the is UE allowed to establish RRC connection and initiate NAS signalling.
Answer/discussion: based on current specifications (TS 24.301 and TS 24.008), a UE with mobility management back off timer running is not allowed to initiate NAS signaling independently whether the UE is configured as low priority or not. 
From TS 23.401:

“In addition, to protect the network from overload the MME has the option of rejecting NAS request messages which include the low access priority indicator before rejecting NAS request messages without the low access priority indicator (see clause 4.3.7.4.2 for more information).”

From TS 24.301:
”Under general overload conditions the network may reject mobility management signalling requests from UEs. The network should not reject requests for emergency bearer services and requests from high priority users. When general NAS level mobility management congestion control is active, the network may reject messages including the NAS signalling low priority indicator before rejecting messages without the NAS signalling low priority indicator.”
The Rel-10 requirement assumes that the network can apply NAS level mobility management congestion control both UEs configured for low signaling priority access and not configured  for low signaling priority access (a.k.a. “normal UEs”) and that the procedure for assigning it are the same independently from the UE configuration. So for this scenario, two possible approaches are possible for a dual access priority mode device with mobility management back off timer running which needs to set up a PDN connection for normal priority:

Solution A:  the UE stops the back-off timer and proceeds as it was not configured for low access priority:
Solution B:  the network provides 2 different mobility management timers, one for the “normal” application and one for the “low” priority application.

For solution a) it is here observed that there are 2 scenarios where the network provides a mobility management back-off timer to the UE configured for low priority access:

Case 1) the network is rejecting NAS messages request of UEs configured for low priority access  only
Case 2) the network is rejecting NAS messages request of all UEs (i.e. independently from the configuration for low priority access )

Solution a) works fine for case 1) but not for case 2. For case 2 the network will further reject the NAS message sent from the UE which will then behave as a normal UE backed off.

Overall, solution a) is less efficient (as it requires one additional NAS message exchange in case 2) but is less disruptive/requires less changes to the architecture (it can actually work for Rel 10 networks) whether solution b) requires too many changes. For this reason, and given the Rel.11 timeframe, it assumed that the changes shouldbe  minimal, solution a) is preferred. 

For solution a), to avoid further unnecessary rejections, the UE should remember whether the back off timer was received while signalling “low priority” or not. If a UE receives an MM/EMM back-off timer while not indicating “low priority”, the UE shall respect the timer even when the NAS receives a request for a new PDN connection with “normal priority”. 

Conclusion 1: If a UE configured with low signaling priority needs to set up a PDN connection for normal priority, the mobility management back off timer is running:

a) If the back off timer was received while signalling ‘low priority’, the UE should stop the back-off timer and proceed with PDN Connectivity request. 
b) If the back off timer was received in a procedure where the UE did not indicate ‘low priority’, then the UE should not initiate any NAS signalling until the timer expires  (or until other currently defined triggers stop the back-off timer). 
Issue2: the desired UE behaviour when the UE needs to set up a PDN connection (triggered by normal priority application) for normal priority and the session management back off timer for the corresponding APN is running needs to be determined.
It is here highlighted that if different APNs are used for applications with different priorities, this issue does not exist. If applications with different priorites use the same APN, this issue applies. Solution as for issue 1 can be reused.

Conclusion 2: Given that SM/ESM back-off timers are used for APN based congestion control, the simplest approach is that PDN connections within the same APN use the same priority, i.e., signaling priorities are defined per APN. With this approach issue 2 does not exist. 
Issue3: it is not clear whether a dual access priority mode device which is EAB configured, when overriding the NAS signalling low priority configuration due to an application requiring normal priority access, is subject to EAB.
Answer/discussion: In order to answer this question we need to understand what’s the state of the UE when it has established a PDN connection with normal priority. As per our position on issue 5.2 (see below), MM NAS signaling priority is set based on the highest priority of each PDN connection. Therefore, once the UE has established a PDN connection with normal priority, the UE is acting as far as MM/EMM procedures go, as a normal device. 
Given that in Rel-10 and Rel-11 the UE configuration for “EAB” and “low priority” are linked, the UE in this case should not be subject to EAB. 

Only if EAB and low priority are made independent in later releases, then the UE may be subject to EAB in this scenario.
Issue4: it is not clear whether dual access priority mode behaviour is needed for PS domain only or for both CS and PS domains.

Answer/discussion: Given that the requirement in the LS assumed that the changes are minimal and given that it does not appear that there is a requirement for this issue, it is proposed that dual access priority mode behaviour is needed for PS domain only. Solution for CS domain are possible, but it is not clear whether their definition is worth given the absence of a clear scenario.

Conclusion 4: dual access priority mode behaviour applies for PS domain only.

Issue5: it is not determined whether there are use cases where a UE is required to support simultaneous PDN connections with different priorities (e.g. PDN connection 1 for low priority applications and PDN connection 2 for normal priority application). 

Conclusion 5: Yes, this should be possible.

If a UE is required to support simultaneous PDN connections with different priorities, then the following additional issues arise:

Issue5.1 It is not determined whether it is required the support of PDN connections with different priorities to the same APN.
Answer/discussion: Rel. 10 solution supports APN-based congestion control, there’s no support for per-PDN congestion control within the same APN. There would be an important impact in the NW and UE if for a same device PDN connections to same APN are allowed: timer handling, overriding of SM/ESM backoff timers, etc. 
Conclusion 5.1: For a same UE, PDN connections with different priorities to the same APN is not supported. From network perspective, one APN may be used with different priorities for different devices.
Issue5.2 the impact on mobility management procedures when the UE has established multiple PDN connections with different priorities and mobility management back off timer is running needs to be determined.
Answer/discussion: Mobility management is processed on a per-UE basis, even though it is highlighted here that some NAS mobility management signals (e.g. service request) are used to switch the UE from IDLE to CONNECTED to perform ESM signaling exchange. In this specific case the NAS MM signaling may be configured as for low priority signaling or not depending on the application triggering the ESM signaling. Given that  LS assumed that the changes are minimal and given that this changes have significant impact to the terminal implementation, it is preferred that the UE sets the MM NAS signaling priority based on the highest priority of each PDN connection (established or being established).
Conclusion 5.2: MM NAS signaling priority is set based on the highest priority of each PDN connection.
Issue5.3 it is not determined which priority level (low or normal) needs to be included by the UE for mobility management procedures when the UE has established multiple PDN connections with different priorities.
Answer/discussion: Same as 5.2
