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Abstract of the contribution: This paper explains the consequences of dual priority requirement and proposes a way forward for Rel-11.
Discussion

SA2 received liaison statements from TSG CT1 (S2-121176) to address dual priority applications running in the UE. This paper analyzes the current situation and tries to propose a way forward that will retain current behavior at the same time ensure the solution adopted in rel-11 is future proof.
Analysis of low priority indicator in current specifications:

In current specification, assumption is that the UE is either configured for low priority or the UE is not configured for low priority. If the UE is configured for low priority, then the UE is required to include this indicator in the NAS signalling (Mobility management and Session Management) messages. The low priority configuration is on a device basis as opposed to a per application basis. As such if the UE is configured for low priority, all applications on the UE are considered to have low priority. There is a possibility that the operator modifies the configuration for the device but this was viewed as a rare occurrence. 

If re-configuration happens, this does not impact any existing connections (e.g. PDN connection, RRC connection). This was made possible because the low priority indicator is applied on a per PDN basis and it is not used within the network except for charging (i.e. CDR creation). This is illustrated below: 

Example 1:

· UE A is configured for low priority.

· UE A attaches with the network and establishes a PDN connection X for low priority. 

· Operator reconfigures UE A and upon re-configuration, UE A is not configured for low priority. 

· PDN Connection X remains as low priority.

· UE A establishes PDN Connection Y with normal priority (i.e. no low priority indicator).

· Outcome: PDN connection X and PDN connection Y co-exist (although set up with different priority); The consequence is that charging records may have different priorities per PDN.

Furthermore, re-configuration has no impact on the back-off timer(s) running in the UE i.e. if the UE configured for low priority was rejected with an SM back-off timer for APN 1 and when the SM back-off timer is running in the UE, if the operator performs a re-configuration and the UE is now configured for normal priority, SM back-off timer is not stopped.

In current specifications the network may also reject NAS messages without the low priority indicator (i.e. normal priority devices) under general overload conditions or when congestion control is active. However under such conditions the network may first reject messages that include the NAS signalling low priority indicator, before rejecting messages without the NAS signalling low priority indicator.
In current specifications NAS messages for emergency services and for access class 11-15 are not affected by the low priority indicator. For these cases, the UE shall set the low priority indicator to "MS is not configured for NAS signalling low priority" in NAS messages. The network should not reject requests for emergency bearer services and requests from high priority users.
Analysis of requirements to introduce multi-level (dual) priority for devices:

According to the LS, TSG CT has concluded the following: 

“CT#54 has concluded that the changes necessary in order to allow normal priority access as well as low priority access will mainly affect CT WG1 NAS specifications.”
Requirement from TSG CT is to allow some applications (i.e. that need normal priority access) running in the UE to override the “low priority access” configuration in the UE.

The company contribution (CP-110912) attached with the LS points to the fact that this could be handled similar to emergency access or access class 11-15. According to our analysis of the current situation, devices with dual priority applications (i.e. devices with dual priority) have to be handled differently from devices accessing the network for emergency services or accessing the network with access class 11-15. 

Reason is that according to the current specification, all UE(s) that are low priority and normal (or default) priority can be rejected with a back-off timer due to NAS level congestion control or APN congestion control procedures. But users accessing the network either for emergency services or with AC11-15 are not subject to NAS level congestion control and APN congestion control, thus can simply ignore the back-off timers running in the UE. As a result, care needs to be taken when introducing behaviour for UE(s) running multi-level (dual) priority applications.

Feedback to CT1:

CT1 has made some assumptions on the requirements and raised number of issues on the possible impacts to MM/SM procedures, RRC connection establishment, its impact to back-off timers running in the UE and its relation to EAB:
Assumptions:

· 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.

Issues:

· 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 UE is allowed to establish RRC connection and initiate NAS signalling.

· 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.

· 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.
· Issue4: it is not clear whether dual access priority mode behaviour is needed for PS domain only or for both CS and PS domains.

· 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). 

· 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.

· 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.

· 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.
Here is our proposed input to CT1 assumptions and issues raised:

· A1: Considering the complexity introduced (and the possible exceptions that may be introduced) due to “overriding per-device configuration” behaviour in the UE for specific applications, it is simpler and future proof to consider making low priority configuration on a “per PDN connection” basis from now on, instead of introducing the requirement of overriding the existing “per-device” configuration.

· A2: Agree

· Issue 1: To allow the use case mentioned in the CT company paper the UE should be allowed to override/ignore the MM back-off timer if such was received while using Low Priority, unless normal priority access has already been attempted during the backoff. 
Another option would be to not allow the UE to establish RRC Connection and initiate NAS signalling since normal UE(s) can also be rejected with MM back-off timer in rel-10. However, then it will not be possible to establish normal priority connections if the network has rejected UE Low Priority request with a back-off timer.
· Issue 2: Same behaviour can be applied as for MM i.e. with UE allowed to override/ignore the SM back-off timer if such was received while using Low Priority, unless normal priority access has already been attempted during the back-off.
Another option would be to keep the same UE behaviour as in Rel-10 when the UE runs SM back-off timer on a per APN basis, i.e. UE is allowed to initiate a PDN connection for normal priority when the SM back-off timer for the corresponding APN is running. However, then it will not be possible to establish normal priority connections for the same APN (limited number of APNs should be preferred) if the network has rejected UE Low Priority request with a back-off timer.
· Issue 3: As concluded in SFO, low access priority and EAB are 2 independent configurations although low priority UE(s) are typically configured for EAB. SA1 could confirm this.
· Issue 4: SA2 cannot foresee similar need (a.k.a dual priority applications) in CS domain. Dual (multi-) access priority behaviour should be applicable only for PS domains.

· Issue 5.1: Yes it is, as normally same APN would be used for e.g. an alarm towards the same server handling communication for which low access priority is used.

· Issue 5.2: No other impact other than what has been mentioned above and proposed solution for 5.3 is foreseen.

· Issue 5.3: One possible solution is for the MM signalling to use the max priority value e.g. if the UE has a PDN connection with low priority and normal priority, then the UE should use normal priority for MM signalling and RRC connection establishment.
2. Conclusion and proposal
Based on our analysis, it is simpler to define “low priority” per PDN connection instead of introducing the requirement to override the existing “per-device” configuration (i.e. meaning for dual priority to work the UE cannot be configured for low access priority). This will solve the use case described by CT company paper and not introduce too complex functionality in the network nor the UE. And it can also be applied for wide range of other applications in the future (e.g. IMS APN, priority alarm etc). It is therefore proposed to respond to TSG CT and TSG CT1 accordingly. Furthermore, above response to assumptions and issues raised by CT1 should be included and sent in the reply LS.
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