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This contribution discusses the aspects of supporting different priority levels e.g. when required by different applications on an MTC device. Some ambiguous points related to current priority handling assumptions are discussed in this paper and a way forward for enabling different priority applications on an MTC device is proposed.
Introduction
SA2 specified MTC indicators and low priority indicators under NIMTC WID and the Rel-10 NIMTC scope was actually limited to the overload/congestion control. Both indicators can be applied to handle the overload/congestion case caused by MTC devices and to perform such overload/congestion control with the aim of not impacting operations of non-MTC devices. SA2 also specified the long periodic TAU/ RAU timer and APN level rejection by core network as efficient ways to control the overload/congestion situation, which are applicable to MTC and non-MTC devices. Regarding the indicators, some details are still not yet clear and different WGs have some different understanding. Specifically the need for and usage of MTC indicators are a reason for continuous discussions, also because the concept related to that indicators is not fully clear. This paper discusses ambiguous points and proposes a way forward.
Discussion

1. The functionality currently related to the low priority indicator.
Initially the low priority indication was proposed and introduced in stage 2 somehow independent from MTC for differentiation of UEs during RAN access and also to record it in charging records to enable verification when the subscription requires using low priority devices. And as stated in an LS to CT1 it is assumed this low priority remains unchanged for the whole duration the device is registered with the network. Later the concept was changed with the reason of avoiding conflicts with other priority mechanisms in the network, e.g. the ARP. The low priority indication was changed to not being transferred between CN nodes. Following that it may be doubted that there is any systematic behaviour for MME/SGSN/SGW functions or CDRs that base on it.

The changed approach may be understood to prepare for using different (application) priority levels by a single MTC device in future. While this desire is understandable and acceptable the current approach that might want to prepare for supporting applications with different priority levels on a single UE seems not mature. And there is the risk that it needs to be reworked completely in later releases.
Currently it is completely unclear how the low priority indications in AS and NAS layer relate to each other when the UE would be allowed to use different priority levels. Both low priority indications are assumed as independent signalling from the UE and according to current assumptions the CN nodes will obviously record only the NAS level indications in CDRs. It is questionable that the recently made modifications are suitable to prepare for different priority levels.
2. Service models for supporting MTC applications of different priority on the same UE

There seem to be two basic approaches for enabling applications to use different priority levels on the same UE:

1) different PDN connections for different priorities, and 
2) different priorities within a single PDN connection.

The first approach is obviously already supported by current GERAN and UTRAN mechanisms. During the PDP context activation the SGSN allocates a priority to be used by the UE when accessing the RAN for data transfer. This access priority is allocated by the network and there is no need for the UE to signal it at NAS level back to the network.
If different priority levels within a single PDN connection are wanted (2. approach) then it may become a bit more complex as UE and network need to differentiate handling within the same PDP context, perhaps on a per packet basis. Therefore such an approach might not be preferred. But, also for this approach there seems not much value in signalling a specific priority indication from UE to network on NAS level for a PDP context that allows for different priority levels per transferred packet.

In addition to the priority level used for data transfer the NAS signalling needs an appropriate priority. Some M2M applications may attach just for the data transfer. The radio access is performed with the priority allocated for signalling. So far this is the same for all UEs. Therefore it is not possible to selectively reject the radio access from MTC or low priority devices during overload. For a consistent model of flexible access priority for MTC the priority for signalling should be aligned with the priority allocated for data transfer. Otherwise there might be inconsistencies, e.g. data transfer has sufficient priority, but first a RAU is required and no resources get allocated as signalling priority is lower.
When considering that GERAN and also UTRAN support already different priority levels for data transfer the only missing thing seems a signalling priority scheme that complies with different radio access priorities for data transfer. The alternatives are:
a) using for signalling the same priority as allocated for the activated bearers, or

b) using a combination of a default signalling priority which is increased when bearers of higher priority are activated.
Approach b) may be preferred as the UE needs to signal already before a bearer activation and also when just attached without activated bearers. This approach also avoids that MTC devices with just one priority level need to provide configuration means or an API to support different priority levels.
3. Radio access priority model for MTC in GERAN
For the data transfer the SGSN already allocates radio priorities to be used by the UE when accessing the RAN. The existing mechanisms can provide sufficient differentiation and there seems no need for new priority levels for access to radio resources for data transfer. The PDP context activation procedure allocates the radio priority to the UE. This can base on the subscribed traffic class or based on the MTC indicator from the UE. For MTC it may result in the SGSN allocating the lowest from the four possible radio priorities for the PDP context.
GERAN defines a single level of a radio access priority for signalling. This has higher priority than the radio access priority for data transfer. However, as MTC applications might activate their PDP context just for the data transfer it needs to be considered to adjust the signalling radio priority of MTC devices to avoid that their attempts to setup PDP contexts impact the service from other UEs.

Preferably the UE knows the priority to be used already for the attach signalling. Therefore it should be known from configuration. A simple mechanism may be wanted, which allows for a signalling priority aligned with data priority. Such a simple approach would be to configure the UE with a default signalling priority. And the UE adjusts the signalling radio priority to the radio priorities that the network allocates for the PDP contexts. Thereby the priority levels of signalling and data are kept aligned.

Alternatively a new radio priority may be defined for signalling from MTC devices. This is however needs to align with different PDP contexts of potentially higher access radio priority.
An MTC UE supporting different radio priority levels for data transfer needs an adequate interface to its applications to enable the applications requesting different priority levels when requesting connectivity. However a simple MTC UE with just one priority level for applications may preferably use the default signalling priority following its configuration, which avoids any additional UE and/or application configurations.

4. Radio access priority model for MTC in UTRAN

UTRAN applies already different priority levels for radio access related to SM and to Service Request. The radio access priority is determined by the traffic classes of the PDP contexts. Rather unspecific radio access priority is used when the UE requests PDP context activation for subscribed parameters. For this case and also for MM signalling the UE may need to be configured with a default signalling priority. Like for GERAN the MM signalling priority needs to be aligned with the traffic classes of the active PDP contexts or according to the priority of the priority of the application that requests connectivity. Otherwise access may be granted to lower priority data, e.g. just because the UE always attaches for data transfer.
Proposal

As the current low priority configuration/indication still implies a number of open questions it is suggested to first agree on the concept for any multi level priority handling. The models discussed in this paper enable an MTC UE to support different radio priority levels for data transfer and also an adequate radio priority for the signalling. It is proposed to adopt the model of a default signalling priority that is determined by the MTC UE’s configuration and this signalling radio access priority is increased when the network allocates a higher priority to the UE’s bearer(s) or when the UE’s applications request a higher priority. The existing GERAN and UTRAN radio access priorities for data transfer provide sufficient differentiation.
If adoption of the discussed model enabling different priorities requires more consideration and discussions then following questions may help to guide that discussion:
- Is it intended to support different access priorities for data transfer by a single UE?
- Are there more radio priority levels needed for data than already defined in GERAN and UTRAN?

- Is it necessary to align the UEs priority for signalling with the priority used for data transfer?
- Are there other means needed to allocate a radio priority for data transfer than already defined for GERAN and UTRAN?

- How does the UE determine its signalling priority when no bearer is established (yet)?
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