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1 Introduction 

In the last SA1#53 meeting, an informal voting on M2M work prioritization took place, which lead to a priority order of the MTC features for R11 research, from a SA1 point of view. The table below shows the corresponding list of top/high priority requirements [1].
	Requirements for: 
	Priority 

	· Handling large numbers of identifiers including, addressing inside a private IP space and no MISDN 
	TOP Priority 

	· Device triggering (excluding: Location Specific Trigger) 
· MTC Feature Small Data Transmissions 
· Efficiently maintain connectivity for a large number of MTC Devices 
· MTC Feature Packet Switched (PS) Only 
	HIGH priority 


Furthermore, in a LS on ‘MTC Planning and Prioritization’ [2] SA is now asking other TSGs and WGs to analyze the impact of the identified Building Blocks for the SIMTC work item in Rel-11 on their activities, and to provide their corresponding feedback.
In this contribution, we start to analyze some of the high priority MTC requirements listed above, trying to understand the overall implications and the possible impacts on RAN. 
2 Discussion

Regarding the requirements ‘Handling large numbers of identifiers including, addressing inside a private IP space and no MISDN’ and ‘MTC Feature Packet Switched (PS) Only’, they seem not to have an immediate impact on RAN (or at least the possible impact on RAN would depend on some architectural decisions to be taken in other groups). As a consequence this paper will only focus on the other three high priority requirements identified by SA1.
2.1 Device Triggering

Below is the definition of ‘Device triggering’ taken from [3]: 
	The requirements related to MTC Device triggering include the following:

-
The network shall be able to trigger MTC Devices to initiate communication with the MTC Server based on a trigger indication from the MTC Server.

-
A MTC Device shall be able to receive trigger indications from the network and shall establish communication with the MTC Server when receiving the trigger indication. Possible options may include:

-
Receiving trigger indication when the MTC Device is offline.

-
Receiving trigger indication when the MTC Device is online, but has no data connection established.

-
Receiving trigger indication when the MTC Device is online and has a data connection established.

NOTE:
Online means the MTC Device is attached to the network for MT signalling or user plane data. When the MTC Device is offline (i.e. detached) the MTC Device can listen to trigger indications on e.g. a broadcast or paging channel.


In general, device triggering can be achieved via the paging procedure for UEs in IDLE mode and by RRC signalling for UEs in RRC connected mode, when the Core Network is aware of the UEs’ location. So, for the ‘online MTC Devices’, this requirement seems not to have any impact on RAN.
However, there is a special requirement for ‘Receiving trigger indication when the MTC Device is offline’, where the meaning of ‘offline’ is a bit unclear. One understanding is that ‘offline UE’ really means ‘detached UE’.
Methods to trigger a detached UE involve a few problems. The first one is: how can the network obtain the updated location information for detached UEs not performing LAU/RAU/TAU? For low mobility or fixed MTC devices, in principle the network may remember the last known location for a subsequent device triggering. But more in general, for moving MTC devices, it seems that solutions based on paging/broadcasting in very wide areas would be required. However, at the moment it is still not clear whether the triggering a single MTC device with a high mobility nature is a real requirement or not.
Apparently a similar discussion was raised by SA2, so that SA1 was asked to clarify the meaning of ‘offline UE’ in this respect. The suggestionis then to wait for SA1’s reply and then reconsider this requirement before deciding whether a significant impact on RAN is expected or not.
2.2 MTC Feature Small Data Transmissions
The definition of ‘Small Data Transmission’ from [3] is reported below:
	The MTC Feature Small Data Transmissions is intended for use with MTC Devices that send or receive small amounts of data.

For the Small Data Transmissions MTC Feature:

-
The system shall support transmissions of small amounts of data with minimal network impact (e.g. signalling overhead, network resources, delay for reallocation).
-
Before transmission of small amount of data, the MTC Device may be attached or detached to/from the network.

-
The definition of a small amount of data shall be configurable per subscription or by network operator policy.


‘Small data transmission’ seems to have a significant impact on the radio access network.
First of all, when the application data is very small, the signaling overhead and UP protocol overhead will cause a degradation of the resource efficiency, and possibly a signaling congestion in the core network. Depending on the exact definition of “small data”, there could be different solutions to address the problem.
One possible solution is to simplify some signaling procedures for the transmission of small data. Transmitting small data via the control plane is another possible solution. Small data could be carried by RRC signaling or by NAS signaling.
On the other hand, for LTE, when transmitting small data via the user plane, current PRBs cannot be fully utilized if the data size is much smaller than the capacity of a PRB. So it can be evaluated whether it is possible to design a smaller PRB format in the physical layer, to match smaller data sizes. In addition, with the decrease of PRB size, corresponding PDCCH enhancements will have to be considered.
For frequent small data transmission, another option is to keep the UEs in RRC connected mode, to limit the signaling overhead caused by frequent RRC status switching.
Different solutions are suitable for different applications/traffic models and benefits and costs of each option need to be carefully evaluated.
2.3 Efficiently maintain connectivity for a large number of MTC devices
The remaining high priority requirement ‘Efficiently maintain connectivity for a large number of MTC devices’ seems to be self-explicative. 
Related to this requirement, one key issue to evaluate RAN impact is whether there is a need to maintain a large number of MTC devices in RRC Connected mode. Up to now, we see no specific application requiring this. Furthermore, keeping a small number of MTC devices in RRC Connected mode seems not to be a problem, at least for LTE. If future applications will have such requirement, it should be checked whether the recently established R11 WI “Enhancements for diverse data applications” could already cover this requirement (for LTE).
Another issue of this requirement is also related to the core network. To maintain a large number of UEs ‘always on’ in the EPC could be somehow expensive. Optimizations may be needed to minimize per-device context. But anyway, for this there will be minimal or zero RAN impact.
3 Conclusions 

The possible RAN impact of some high priority MTC service requirements has been analyzed in this paper. The ‘small data transmission’ requirement is relatively clear and it may lead to the biggest impact on RAN. We propose that, among the various MTC requirements and features, after June RAN2 should concentrate on this topic (apart from the already ongoing discussions on RAN overload protection).
We also propose that RAN2 (and more in general RAN) discuss their own plan for MTC research, since not all high priority requirements from SA1 are actually relevant for RAN2, while other ‘middle priority’ requirements from SA1 could have an higher impact to RAN (e.g. power saving, group based control and also improvements for ‘low end LTE MTC devices’ [4]).
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