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1. Introduction

As captured in [1], RAN overloading issue is identified as high priority in RAN2. So far the effort has been mainly focusing on the RACH overloading. After SA2#80 and RAN#49, SA2 has provided LS [5] indicating the necessity of having RAN mechanisms for protecting CN from signalling overload, which is now the scope of formal MTC WI.
From the RAN perspective, there are mainly two schemes to help with avoiding/mitigating CN overload issue. The first is ACB via broadcast and the second is (unicast) rejection of RRC connection establishment. In this paper, we assume to use RRCConnectionReject as the example, to show what are the required changes needed in the RRC rejection signaling. The conclusion of the paper should be applicable if other messages are chosen by RAN2, e.g., RRCConnectionRelease or both.
2. SA2 inputs on MTC RRC rejection
Current Rel-8/9 RRCConnectionReject is usually in response of MME overloading. TS23.401 states the following behaviour:

The MME should select the eNodeBs at random (so that if two MMEs within a pool area are overloaded, they do not both send OVERLOAD START messages to exactly the same set of eNodeBs).

Using the OVERLOAD START message, the MME can request the eNodeB to:

-  reject all RRC connection requests that are for non-emergency mobile originated services; or

NOTE 1: This blocks PS service and service provided by MSC following an EPS/IMSI attach procedure.

-  reject all new RRC connection requests for EPS Mobility Management signalling (e.g. for TA Updates) for that MME; or

-  only permit RRC connection requests for emergency sessions and mobile terminated services for that MME.

NOTE 2: The MME can restrict the number of responses to paging by not sending paging messages for a proportion of the events that initiate paging. As part of this process, the MME can provide preference for paging UEs with Emergency Bearer Services.

When rejecting an RRC connection request for overload reasons the eNB indicates to the UE an appropriate timer value that limits further RRC connection requests for a while.

In addition, MTC specific RRC rejection is agreed in [7], which suggests a separate MTC-related rejection behaviour instructed by MME.
An eNodeB that has been requested by MME to restrict the load for a subcategory of UEs configured for MTC may do so either by rejecting UE requests related to the specific MME, and/or by invoking MTC specific Access Class Barring.

In terms of Rel-8/9 UE behaviour, upon receiving RRCConnectionReject, the UE will not be informed about the rejection cause (and it does not really need to either) and regardless how the network triggers to reject RRC connection establishment, the UE will wait at least waitTime (taking values from 1 to 16) seconds for another RRC connection establishment attempt according to TS36.331.

3. RAN enhancement to enable MTC RRC rejection

We believe there are two items in RRCConnectionReject procedure for possible improvement to efficiently support MTC-related RRC rejection:
The first improvement is a new “rejection cause” to be provided in RRCConnectionReject. It is our expectation that in the future, there could be devices that will carry both H2H traffic and MTC traffic. In such a case, it is necessary to let UE know the current RRC connection rejection is due to MTC overloading protection in the network, but not because of other Rel-8/9 measures for H2H traffic taken in the network. Therefore, subsequently when UE initiate another RRCConnectionRequest for H2H traffic, it should not be concerned with the previous MTC specific rejection. Similarly one MTC device may carry MTC traffic with different priorities at different time. For example (may not be the best example but just to show the concept), considering the metering application, daily/monthly usage monitoring is a low priority service which can be delayed for some amount of time, while maintenance management such as outage report etc is a high priority service which should be reported asap. We understand this was discussed in SA2 and was decided not to be included in Rel-10 scope. However, we feel the further use cases seem to be quite likely. We hope RAN2 to have some consideration in MTC WI, so that current design may be easily extensible to handle such cases. 
Assume we are to design such feature for MTC support, the MTC rejection cause may be necessary and more than just 1-bit indication, but instead carrying additional information such as those listed below, where the granularity should somewhat match SA2 required level of control
· reject low-priority MTC

· reject all MTC

· reject roaming MTC

· …

Therefore, with MTC rejection cause in the above example, network can have fine granularity of control on overloading protection. For example, if rejection cause is “reject low-priority MTC”, the future high-priority MTC session will not be impacted by the previous RRCConnectionRejection and can attempt new RRCConnectionRequest without incurring any delay.

Proposal 1: We ask RAN2 to discuss the use case that a single MTC-enabled device may carry both H2H and MTC (potentially with different priorities) traffic and consider future extensibility for such features in Rel-10 design
In Rel-10, explicit MTC RRC rejection cause may be not necessary, since the proposed change on “waitTime” below may implicitly indicate “MTC rejection” cause already.

The second improvement is an extended MTC specific wait timer, which was previously mentioned in [5][8], since network may choose to defer delay-tolerant MTC traffic much longer than 16 seconds (for example, considering a monthly utility meter reading may happen any time during a set billing date). Since the network loading is usually fluctuate in the granularity of hours, it is suggested to at least allow MTC-specific wait timer to be at the order of hours, although the granularity is FFS. For example a new MTCWaitTime field or a new MTCWaitTimeScalingFactor can be inserted in RRCConnectionRejection.
Note that in the future, if use case mentioned in Proposal 1 is to be supported, there could be a need for different waitTime’s associated with each MTC-specific rejection cause mentioned above. For example, for high-priority MTC the wait time is set at a few seconds, while for low-priority MTC the wait time is set at a few hours. eNB may pro-actively provide different waitTime regardless of current rejection cause, to avoid future undesired RRCConnectionRequest from MTC session initiation of different priority level.

Proposal 2: introduce a new MTC-specific waitTime in RRC connection rejection

4. Conclusion
Proposal 1: We ask RAN2 to discuss the use case that a single MTC-enabled device may carry both H2H and MTC (potentially with different priorities) traffic and consider future extensibility for such features in Rel-10 design
Proposal 2: introduce a new MTC-specific waitTime in RRC connection rejection

Reference

[1] R2-104207, 3GPP TR 37.868, V0.5.0
[2] R2-103548, RAN signaling congestion aspect, Samsung, RAN2#70b, July 2010

[3] R2-103757, Transmission and power efficiency for M2M, Huawei, RAN2#70b, July 2010

[4] R2-103702, RRC Connection Release for MTC Devices, LG Electronics, RAN2#70b, July 2010

[5] S2-104432, LS on Release 10 NIMTC Conclusion, SA2, September 2010
[6] R2-104551, Identification of MTC Devices,
CMCC, RAN2#71, August 2010

[7] S2-104408, Introduction of normative NIMTC ACB text in “Functions for Machine Type Communications”, Ericsson, ST-Ericsson, Sierra Wireless, Huawei, Vodafone, Nokia Siemens Networks, September 2010

[8] R2-104550, Overload Control for MTC devices from a System Level Perspective, Vodafone, RAN2#71, August 2010

[9] S2-103210, Broadcasting of MTC Access Barring, Sierra Wireless, SA2#79E, July 2010

[10] S2-1004406, NAS level reject per APN with back-off timer function, KPN, NTT DOCOMO, Orange, Huawei, SA2#80, September 2010








































































