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Abstract of the contribution: This paper analyzes the impact of multi-level priorities requirement on existing procedures.

1. Background
CT1 received an LS from TSG CT (CP-110938) on dual priority applications. This paper analyzes the current situation and tries to identify open areas where further discussion may be needed prior to being able to implement the requirement for devices with multi-level (dual) priorities.
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 the 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 APN 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 APN.

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 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.

2. 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.”
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 different 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, users accessing the network either for emergency services or with AC11-15 can simply ignore the back-off timers running in the UE. Furthermore, NAS level congestion control and APN congestion control should not be applied when the UE is accessing the network for this purpose. Furthermore, 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. As a result, care needs to be taken when introducing behaviour for UE(s) running multi-level (dual) priority applications.
Based on the analysis of the current situation and the new requirements, following are some of the open questions that should be considered in the context of introducing multi-level priorities for UE(s):

1. According to the LS, the allowed priorities are limited to ‘normal priority’ and ‘low priority’. Is this the understanding of CT1 or should this be confirmed with SA2 that no other priorities e.g. high priority application (different from high priority access introduced for AC11-15 which is subscriber specific) is foreseen?
2. The current spec requires the UE to send ‘low priority’ indicator when it is configured for ‘low priority’. With the introduction of multi-level priorities on a per application basis, this requirement for the UE should change and it should be dependent on the application it is running. Applications configured as low priority applications should include this indicator and those not configured for low priority should not include it (i.e. can override this indicator). When it overrides is up to UE internal implementation. Overload control and congestion management mechanisms/procedures as specified in current specification should be applied on a per application basis as opposed to the entire device/UE basis. Is this a valid assumption?
3. As pointed out by the company contribution (CP-110912) along with the attached LS, some discussion is needed to decide whether a ‘normal priority’ application could be used to establish an RRC connection (with normal priority) and then send data on a ‘low priority’ PDP context, or, whether that context should be modified to ‘normal priority’ or a new context should be created with ‘low priority’.
4. How does the eWaitTimer applied for low priority UE impact a new application with normal priority is trying to initiate access with the network? Here is the example scenario: 

Example 2:

· UE B is configured for low priority.

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

· UE B stays idle and the RRC connection X has been deactivated due to lack of activity.

· RRC connection X released.

· UE B is trying to initiate a new RRC Connection Y for low priority application
· RRC Connection Y is rejected with eWaitTimer Y.

· Is the UE B now allowed to initiate RRC Connection Z to establish PDN connection Z for normal priority application?
In release 10, this is not allowed. With the introduction of multi-level (or dual) priority applications, is this behaviour allowed? If it is allowed and RRC connection Z has been established and remains active, how does this affect LAU/RAU/TAU procedures for the UE B when the eWaitTimer Y is running?
5. Similar question as 4 for Session Management back-off timers. If a PDN connection request with low priority indicator for a certain APN has been rejected with SM back-off timer, is the UE allowed to attempt establishing a new PDN connection with normal priority indicator for the same APN when the back-off timer corresponding to that APN is running? 
While the (E)SM congestion control functionality is applied for both normal UE(s) and low priority UE(s) in release 10, network could have different internal behavior depending on the UE’s priority e.g. longer timer values for requests with low priority compared to requests with normal priority.
3. Impacts to CT1 specifications

Based on the above analysis the following are possible impacts to CT1 specifications.

a] UE Configuration

The UE will continue to have NAS signalling low priority configuration as per the NAS_SignallingPriority leaf in the NAS Configuration MO in TS 24.368 as a device property. However the UE needs to be able to override this configuration for normal (default) priority applications so that low priority indicator need not be included in the NAS messages. 

b] Handling congestion management

Depending on the answers to questions 4 and 5, it needs to be decided whether UE can maintain a single set of back-off timers for different applications (low priority and normal (default) priority applications) when the network is congested.

There may be impacts to NAS procedures (such as LAU/RAU/TAU etc.) and CT1 specifications depending on the desired behaviour of normal (default) priority applications when NAS messages for low priority applications have been rejected as highlighted by issues in section 2.
4. Conclusion and way forward
Our conclusion is that above highlighted items in section 2 and section 3 require discussion and agreement within CT1 prior to being able to implement the requirement for multi-level (dual) priority devices.

Proposed way forward is to discuss the items listed above and try to reach an agreement within CT1. For items (e.g. 3, 4, 5 in section 2 and any others) that require further clarification from other groups, proposed way forward is to send a liason statement to the relevant groups (e.g. SA2 or SA1 as appropriate depending on the nature of the question) asking for guidance and clarification.

