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1. Introduction
The new WI RP-101026 [1] agreed in RAN #49 focuses on RAN mechanisms to avoid CN overload due to MTC.  In the RAN2 #71bis, we discussed and evaluated the need of indications in RRC signalling to enable the RAN node (e.g. eNB) to distinguish whether the signalling is requested by the devices configured for MTC and the signalling connection is for low priority MTC applications and finally to reject the connections selectively for the protection of CN overload.
In this contribution, we discuss the issue further and show how to use the indications in RRC signalling to support the RAN mechanisms. 
2. Discussion
2.1. MTC-agnostic way
As for RAN mechanisms for overload protection in the core network, RAN2 reached an agreement in the RAN2 #71bis that we would try to keep the RAN specifications MTC-agnostic and then sent a Reply LS [2] to ask SA2’s opinion on the MTC-agnostic way.  In the response [3] to the Reply LS, SA2 answered as follows: 
	“SA 2 note RAN 2’s desire to “RAN specifications MTC agnostic”. However, SA2 believe that the highly synchronized nature of many M2M applications (which contribute to the shape of the second diagram in S2-101456) might make the realization of this ambition challenging to achieve.”


RAN2 now should decide whether to keep MTC-agnostic way to control CN overload regardless of the SA2’s opinion.  As described in SA2’s conclusion, many MTC applications have highly synchronized nature, and hence a large number of MTC devices may request to establish connections to the network simultaneously.  Each MTC device can have different priority level (e.g. low or high).  In order to minimize the impact of load caused by MTC device (especially supporting low priority applications) on the network, RAN nodes need to discriminate the requests for connection to the network from the MTC devices and especially for supporting low priority applications further.  Therefore, it is not sufficient to have only “low priority” indication for the control of CN overload due to MTC. 
Proposal 1: RAN nodes need to discriminate the requests for connection to the network from the MTC devices and especially for supporting low priority applications further.
2.2. Type of Indications 
In TS 23.401 v.a.1.0 subclause 4.3.7.4.1, it is described that 
	“In addition the MME can restrict the load from UEs configured for MTC that its connected eNodeBs are generating on it. An MME may request the eNodeB to restrict the load from UEs configured for MTC based on subcategories. These subcategories include UEs that reselect from other PLMNs (PLMN type), all UEs configured for MTC, or UEs using low priority access.”


Based on the subcategories from MME, the eNB needs to restrict the load generated by three types of MTC devices as follows:
· UE configured for MTC (MTC device)
· UE using low priority access (MTC device supporting low priority MTC applications)

· UE from other PLMNs (Roaming MTC device)
Therefore, some indications are required to distinguish the load generated by these three types of MTC devices. 
Proposal 2: Some indications are required to distinguish the load generated by MTC device, MTC device supporting low priority MTC applications, or Roaming MTC device.
2.3. Rejection and Barring
In TS 23.401 v.a.1.0 subclause 4.3.7.4.1, it is also described that 

	“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. This is further specified in TS 36.413 [36] and clause 4.3.17.5.
NOTE 3: An eNodeB should only broadcast the MTC specific Access Class Barring when all the MMEs connected to the eNodeB request the same subcategory. Otherwise the eNodeB should reject connection requests for that specific MME.


As mentioned above, only when all the MMEs conencted to an eNB are in overload and they request the same subcategory, the eNB should invoke MTC specific Access Class Barring.  Otherwise, it should reject connection requests from the MTC devices. 
In order to invoke MTC specific Access Class Barring, the eNB should modify the system information broadcast in the cell.  Just after the eNB modifies the system information, there must be some latency before all MTC devices in the cell receive the modified system information.  (i.e. the si-Periodicity IE of schedulingInfoList in SIB1 has a value including rf8 (80ms), rf16(160ms), rf32(320ms), .. , rf512(5120ms))  
It should be required for the eNB to reject connection requests from the MTC devices even after invoking the MTC specific Access Class Barring.  In order to reject connection requests, the eNB is required to examine the reason for connection establishment based on the subcategories from the MME.  Therefore, all necessary information for the examination should be provided to the eNB in RRC signalling (e.g. indication whether the connection request is from the MTC device, the connection is for supporting low priority applications, or the device is from other PLMNs also).
Proposal 3: In order to reject connection requests, the eNB is required to examine the reason for connection establishment based on the subcategories from the MME.  Therefore, all necessary information (including MTC device, low priority, or roaming indication also) should be provided to the eNB in RRC signalling.
2.4. Connection Request and Connection Setup Complete
It is assumed that, in Rel-10, each device configured for MTC is forced to support only one MTC application with a fixed priority for the whole duration it is registered in the network.  Therefore, the MTC device cannot support multiple priorities at the same time and its priority does not change unless the MTC device is reconfigured via OMA DM / USIM OTA.  
However, in Rel-11 or beyond, the MTC devices supporting multiple MTC applications simultaneously with different priority level would be considered. (e.g. a MTC device built in a car can transmit traffic information periodically with low priority and also a emergency alarm message in case of car accident with highest priority)  The MTC devices, moreover, can be involved in a group communications in which each subgroup supporting the same application can have different priority, and hence the indications provided to the eNB should be extensible for the future.
In the RAN2 #71bis, we already analyzed the options for providing required indications to the eNB; (1) in RRC Connection Request only, (2) in RRC Connection Setup Complete only, or (3) both. 

With respect to future extensions of the mechanism for supporting multiple applications and group communications, option (1) should be limited since the size of RRC Connection Request is very critical.  On the other hand, option (2) is very attractive in that RRC Connection Setup Complete could be extensible without serious impact, but the drawback of this option is the slower rejection since the eNB can release the connection only after receiving RRC Connection Setup Complete, and another drawback is that we should extend RRC Connection Release also to contain a wait timer like RRC Connection Reject. 
Based on the anaysis of option (1) and (2), we can consider a compromised option (3) (similar to option 4 proposed in [4]).  In option (3), RRC Connection Request contains the non-extensible indication like ‘MTC device’ as the establishment casue and RRC Connection Setup Complete can be extended to contain the extensible indications like ‘MTC device supporting low priority applications’ or ‘Roaming’.  These two indications in RRC Connection Setup Complete can be signaled singly or together.  However, taking into account the extensibility of priority level for supporting multiple applications and a group communication, it is beneficial to signal those two indications separately. 
Proposal 4: RRC Connection Request contains the non-extensible indication like ‘MTC device’ and RRC Connection Setup Complete can be extended to contain the extensible indications like ‘MTC device supporting low priority applications’ or ‘Roaming’.  
2.5. Overload Control Scenario
As mentioned in section 2.3, the eNB should reject all connection requests from the MTC device or some connection requests from the MTC devices selectively. 

(1) Rejection of all connection requests from the MTC devices
If the eNB receives RRC Connection Request whose Establishment Cause value indicates that this request is from the MTC device, it rejects the request and returns RRC Connection Reject to the MTC device immediately. 
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Figure 1. Rejection of all connection requests from the MTC devices
(2) Rejection of some connection requests from the MTC devices

When receiving RRC Connection Request and then RRC Connection Setup Complete, the eNB can check whether the source of request is the MTC device, the MTC device supports low priority applications, or the MTC device is roaming.  After checking the indications, the eNB returns RRC Connection Release to the MTC device if needed. 
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Figure 2. Rejection of some connection requests from the MTC devices

3. Conclusion
Based on the discussion above, we propose the following:
Proposal 1: RAN nodes need to discriminate the requests for connection to the network from the MTC devices and especially for supporting low priority applications further.

Proposal 2: Some indications are required to distinguish the load generated by MTC device, MTC device supporting low priority MTC applications, or Roaming MTC device.

Proposal 3: In order to reject connection requests, the eNB is required to examine the reason for connection establishment based on the subcategories from the MME.  Therefore, all necessary information (including MTC device, low priority, or roaming indication also) should be provided to the eNB in RRC signalling.

Proposal 4: RRC Connection Request contains the non-extensible indication like ‘MTC device’ and RRC Connection Setup Complete can be extended to contain the extensible indications like ‘MTC device supporting low priority applications’ or ‘Roaming’.  
The overload control scenario is also shown in section 2.5. to explain how the eNB rejects all or some connection requests based on the proposals. 
Finally, stage 3 CRs are available in R2-106189 (CR to 36.331) [5] and R2-106190 (CR to 25.331) [6] to specify the proposals in this contribution.
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