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Introduction
In this document, we discuss extension of wait time in the RRC connection reject message for MTC.
Discussion
SA2 recently agreed that eNB is allowed to reject RRC connection requests from some of UEs e.g. using low priority access. According to one of recently approved SA2 CRs on MTC [2],

 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 addition, SA2 LS recommends extending the wait time in the RRC Connection Reject message as follows for CN overload control [1]:

RRC connection reject messages with extended wait times (as per 6.26) could impact 25.331 and 36.331 and should be considered by RAN2 and 44.018 by GERAN2. CT1 may need to consider such a RRC behaviour when NAS procedures request service and RRC timer are longer than NAS timers.
We believe the network can protect itself from a huge number of subsequent requests from rejected MTC devices by extending the wait time in the RRC Connection Reject message. 
Moreover, to our understanding, from RAN2 perspective, extension of the wait time has only minor impact on both eNB and UE. eNB and UE would just slightly extend the current implementation with the wait time for MTC.
In addition, eNB is allowed to selectively reject requests from MTC devices without any new definition/specification of MTC specific access class. Namely, extension of the wait time has less impact on all 3GPP specifications than introduction of MTC specific access class barring that may have more impacts on architecture and USIM.
As a result, we think that extension of the wait time can be quickly inserted into 3GPP Release 10 until the deadline planned for Release 10. We propose that RAN2 agree extension of the wait time in the RRC Connection Reject message for MTC devices in Release 10.
Proposal 1: the wait time in the RRC Connection Reject message is extended for MTC devices in Release 10.
According to TR 23.888 section 6.26 [3], a wait time ranges from 5 to 60 minutes or even from 1 to 24 hours, which is much longer than the current range from 1 to 16 seconds. If eNB receives the RRC Connection Request message with low priority access, eNB can send the RRC Connection Reject message with longer wait time to UEs configured for MTC.
If we assume that many UEs configured for MTC could be rejected by eNB, we could imagine the rejected UEs would cause congestion again after the wait time. Thus, randomization of the wait time for different rejected UEs is necessary.
For this purpose, eNB could simply set different wait time values for different rejected MTC UEs in order to distribute subsequent RRC connection requests from the rejected UEs after wait time is expired. However, the wait time specific to MTC is expected to be set in a very wide range e.g. from 5 min to 60 min or from 1 to 24 hours. Thus, the wait time specific to MTC would be too coarse compared to the current wait time interval i.e. every second. As a result, the RRC connection reject message may need to include lots of bits to get relatively fine wait time values, which will consume radio resource.
Hence, in order to save signaling bits in the RRC Connection Reject message with finely randomized wait time values, we propose that UE randomly set a wait timer value with the wait time in the RRC Connection Reject message. The following box shows one example of changes to 36.331.
	5.3.3.8
Reception of the RRCConnectionReject by the UE

The UE shall:
1>
stop timer T300;
1>
reset MAC and release the MAC configuration;

1>
if MTC is configured with low priority access:

2> start timer T302, with the timer value randomly set between the waitTime-1 and the waitTime;
1>
else: 

2> start timer T302, with the timer value set to the waitTime;
1>
inform upper layers about the failure to establish the RRC connection and that access barring for mobile originating calls, mobile originating signalling and mobile terminating access is applicable, upon which the procedure ends;

RRCConnectionReject message
-- ASN1START

RRCConnectionReject ::=



SEQUENCE {


criticalExtensions




CHOICE {



c1








CHOICE {




rrcConnectionReject-r8



RRCConnectionReject-r8-IEs,




spare3 NULL, spare2 NULL, spare1 NULL



},



criticalExtensionsFuture


SEQUENCE {}


}

}

RRCConnectionReject-r8-IEs ::=

SEQUENCE {


waitTime






INTEGER (1..16),


nonCriticalExtension



SEQUENCE {}






OPTIONAL
-- Need OP

}

-- ASN1STOP

RRCConnectionReject field descriptions
waitTime

Wait time value in seconds for non-MTC. 
Wait time value in hours (or minutes) for MTC.



Proposal 2: A MTC device randomly set a wait timer value with the wait time in the RRC Connection Reject message for well distribution of subsequent requests after rejection.
Conclusion

In conclusion, we propose:
Proposal 1: the wait time in the RRC Connection Reject message is extended for MTC devices in Release 10.
Proposal 2: A MTC device randomly set a wait timer value with the wait time in the RRC Connection Reject message for well distribution of subsequent requests after rejection.
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