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Abstract of the contribution: Analysis on signalling the MTC indicator to the network in Release 10.
1 Introduction

This discussion paper is intended to analyze the unclear usage of MTC indicator for overload and congestion control in release 10, and hence the necessity of sending MTC indicator in AS and NAS signalling to the network is questioned.

2 Discussion

Currently in SA2, two new indicators are adopted for overload and congestion control of core network in release 10, i.e. MTC indicator and low priority indicator. While the usage of low priority indicator is straightforward, the usage of MTC indicator is not clear yet. We’re now discussing from the perspectives of different relevant WGs.
2.1   SA1 concerns

Since the discussion of overload/congestion control in SA2, low priority indicator was introduced to avoid or alleviate the network overload/congestion, in that low priority (e.g. delay tolerant) MTC devices can be rejected from accessing the network in overload situation while allowing the access from other UEs. In SA2 understanding, MTC devices without low priority indicator will be treated the same way as normal UEs.
There has been no requirement of a MTC indicator in SA2 until the presence of the incoming LS from SA1 (S1-102283), requiring congestion control to be applied to all MTC devices. Hence the MTC indicator was introduced by SA2 to meet this general requirement on congestion control.
In response to the MTC indicator introduced by SA2 in addition to the low priority indicator, SA1 in turn is clarifying the usage of these two indicators in service aspect in proposal S1-103095.

Excerpt from S1-103095:

“We feel that it is important to first clear up how these indicators are used and for which type of devices they are meant. To assist in this process, we have summed up the following three options/interpretations. After we have agreed on a specific option, we can then more easily proceed with linking specific MTC functionality to the indicators. 
1. The ‘MTC indicator’ is mandatory for all post Rel-10 MTC Devices. In this case the ‘MTC indicator’ should be made very generic, so that the indicator does not pose any limitations on the applicability of MTC Devices and does not rule out any conceivable MTC Applications. This means that the number of MTC features or requirements linked to the indicator should be very limited. For example: peak shaving functionality could not be tied in to this indicator, since some MTC Applications would not function well in conjunction with peak shaving (e.g. an alarm-system). Alongside the generic ‘MTC indicator’, the more specific (and therefore more excluding) ‘low-priority indicator’ could be assigned to those devices that can be considered low priority (e.g. because they are delay-tolerant). 

A consequence of requiring each MTC Device to have an ‘MTC indicator’ is that it also implies that terminals that do not have this indicator are therefore not MTC Devices. This means that even though a lot of the MTC functionality and requirements specified in 22.368 are useful for current, pre Rel-10, devices, it is unclear how this functionality can be applied to them, since they are not technically MTC Devices. Excluding these devices means that the deployment of NIMTC is delayed by several years.
2. The ‘MTC indicator’ is optional and is used to designate ‘low-budget’ MTC Devices in the same way as the ‘low-priority indicator’ is used for low-priority devices. Both indicators can be complementary to each other; it is possible for a device to have both indicators, only the low-budget indicator or only the low-priority indicator. However, because there are many MTC Devices that are neither low-priority nor low-budget, this means that there are also MTC Devices which have neither indicator. It is important to note that this does not mean they are not MTC Devices; generic MTC requirements must still apply to them. In the same way network based MTC functionality (e.g. APN based rejection, or downlink throttling) applies to pre Rel-10 Devices (which also have no indicators). The fact that there is no generic MTC indicator that applies to all MTC Devices has some consequences; for example, it is not possible to use the MTC indicator to check whether a MTC USIM is used for non-MTC purposes. 

NOTE: In case this option is chosen, the name ‘MTC indicator’ might not be very appropriate since it seems to imply that devices without the indicator are not MTC devices; in this case, ‘low-budget indicator’ might be better.)
3. Instead of two separate MTC-related indicators, only a single indicator is used. In some of the current interpretations, the ‘MTC indicator’ and ‘low-priority indicator’ basically refer to the same type of MTC, with the only difference being that they are used on different protocol layers. If this is the case, it might be more useful to use a single indicator, or at least a single definition.

It should be noted that if a single indicator is agreed upon, in this case an indicator that indicates an MTC Device as being low-priority, it will still be necessary to allow for MTC Devices that are not ‘low-priority’ and therefore do not feature an indicator. ”

Based on the above analysis, mandatory MTC indicator in option 1 will result in delayed deployment of NIMTC, so we think the MTC indicator should be optional at least in release 10. In option 2, if the optional MTC indicator is intended for use with "low budget" subscriptions tailored to MTC Applications, then the MTC indicator may no longer be a device characteristic, but becomes a subscription based characteristic for MTC, which is not in the scope of release 10. Also, the relation of so-called “low-budget” indicator with low-priority indicator is not clear and may cause some confusion. Therefore, we prefer option 3 to allow rapid NIMTC deployment. At the same time, the network based MTC functionality (e.g. APN based rejection, or downlink throttling) can be applied to pre Rel-10 Devices (which have no MTC indicator) as well.

2.2   SA2 concerns

Two important features introduced by SA2 for overload and congestion control are low priority indicator and the backoff timer. The low priority indicator is used by the networks (both core network and radio access network) when making decision to reject the request from UE in overload situation, hence it is required to be sent on both AS and NAS level. 

While the mechanisms were originally designed for overload/congestion control caused by potentially massive numbers of MTC devices, it was agreed in SA2 that some of these mechanisms can be extended to be applicable to normal UEs as well. That means there’s no specific requirement to apply these mechanisms only to MTC devices. When the mechanisms are generally applied, the network can take the low priority indicator as a criterion for selectively rejecting the requests when there’s an overload situation in the network, regardless whether it is a normal UEs or MTC device. In our view, if a post Rel-10 normal UE is configured with low priority, it can even be rejected earlier than a non-low-priority MTC device (e.g. security alarm for public safety) during overload situation, depending on operator’s policy. Early rejection doesn’t take into account the presence of a MTC indicator.

So far, the MTC indicator is required in SA2 mainly for the following mechanisms:

· The overloaded network may decide to reject RRC connection requests from all MTC devices

· As RRC connection request rejection is targeting all MTC devices, it implies that some non-low-priority MTC devices (e.g. security alarm for public safety) will be rejected along with those low priority MTC devices. This may result in serious influence on the general public, and will also be a big concern for the MTC subscribers offering such critical MTC applications. In our view, it is sufficient to reject low priority devices for overload control at this stage, as SA2 views that the majority of MTC devices are of low priority in release 10. Therefore, it’s sufficient to signal low priority indicator to the network.
· The overloaded network may decide to bar all roaming-in MTC devices

· This has the consequence that some non-low-priority MTC devices (e.g. security alarm for public safety) will be rejected when swapping network, which raises the same concern as above. In our view, it is sufficient to bar roaming-in low priority devices as the operators may charge less for these devices. For the high-value MTC devices (sending and receiving data frequently) the operators can charge roaming fees like for any other UEs (maybe even more). In this case, it’s sufficient to signal low priority indicator to the network.
· Even if all roaming-in MTC devices should be barred upon network overload, it is sufficient for UEs configured for MTC to react accordingly by taking into account some additional broadcast system information (if introduced by RAN2) and the MTC indicator availability on the device itself. The network doesn’t need to know the device type of the UE.
· RAN node may steer MTC signalling/data to the core network nodes dedicated to MTC

· SA2 has not discussed having CN nodes only for MTC Devices yet, as reflected also in the reply LS to RAN3 (S2-105133). A general understanding is that availability and total capacity utilization become more optimal the more nodes there are in a pool. Less capacity utilization seems not to be inline with requirement for MTC cost effiency. Dedicated CN modes for MTC could also e.g. at nodes failures give less availability for MTC devices. The common characteristic for MTC devices that they may cause “access storms” when accessing the network in a synchronized way (e.g. at the hour etc) could also best be handled by a large pool of CN nodes, in that the requests can be spread out over as many CN nodes as possible. Each node may then be able to cope with a smaller share instead of a dedicated CN node which may be hit hard by the “access storm”. Furthermore, having dedicated nodes for MTC may complicate the configuration and maintenance without bringing too much benefit.
· NNSF feature may primarily be required only in CS domain. SA2 has not agreed to support any distinction between CN nodes for LTE for rel-10. For MSC dedicated to MTC, there could be some alternative way to redirect MTC traffic to the dedicated node, by making use of MTC indication retrieved from subscription data if introduced in future releases. Therefore, we suggest leaving it out of release 10.
· MTC devices should always send IMSI Attach at inter-PLMN change

· This feature does not require the MTC indicator to be sent to the network. It is a pure UE behaviour based on the indicator configured in itself. I.e. the UE obeys such behaviour if it is configured for MTC. The network doesn’t need to know the device characteristic of each UE.

· The network can select NMO I for MTC devices

· It's sufficient that only MS device needs to be aware of its type (i.e. whether it is configured for MTC or not) and behaves/operates according to some additional system info indicating that MSs configured for MTC shall use NMO I. The network doesn’t need to know the device characteristic of each UE.
· MTC devices could be configured with an increased minimum time in between their searches for more preferred PLMNs.

· It is also sufficient that only MS device needs to be aware of its type (i.e. whether it is configured for MTC or not) and run the increased search timer accordingly. The network doesn’t need to know the device characteristic of each UE. 
According to the above analysis, the MTC indicator has to be configured in the UE for MTC purpose, but it is not required to be always sent in AS and NAS signalling. In case core network nodes (e.g. MSC/SGSN/MME/) need to be aware of the device type (MTC or non-MTC) to serve some purpose, it is suggested to retrieve the MTC indication from subscription data if introduced in future releases.
2.3   RAN2 concerns

As indicated in the incoming LS from RAN2 (R2-105994) in Prague meeting, RAN2 would strongly prefer having a generic mechanism for all types of low priority services, including those from devices configured for MTC. RAN2 has asked SA2 in the LS to take into account the preference from RAN2 to keep the RAN specifications MTC agnostic if possible, which implies that the MTC indicator does not need to be signaled in AS layer in addition to a low priority indicator. In response to RAN2’s request, this discussion paper is hereby aimed for avoiding MTC indicator to be sent in AS signaling in release 10.
3 Conclusion/Proposal

We propose that SA2 agrees on option 3, i.e. only the low priority indicator is used for RAN and CN overload/congestion control in release 10 and sent in AS and NAS signalling from the UE to the network. The MTC indicator can still be configured on the UE and used in the UE for the purposes mentioned above, but it is not sent to the network
The following CRs implement the above:

S2-105745, S2-105746, S2-105747, and S2-105748.
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