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1. Introduction
During last RAN#49 meeting, a M2M WID [1] is agreed. It indicates the impact to RAN2 as below:

	For RAN WG2

1. For both UMTS and LTE, introduce an additional establishment cause to allow RAN node to differentiate low priority MTC traffic/signalling (and possibly other MTC traffic/signalling) from other traffic/signalling. 

2. RAN2 should review the SA2 overload scenarios (simultaneous access from many MTC devices and failure of the serving network for roaming UEs), consider what RAN solution can address these, and:

· Identify and specify mechanisms to prevent MTC UEs from overloading the network 


Although this WID tries to align with SA2 current agreements, but there are still some details should be clarified. In this contribution, we would like to make some clarification on SA2 agreements, then discuss RRC Connection control for MTC devices and give our proposals.

2. Discussion
2.1. What would the MTC device indicate?

According to SA2 LS [2], RAN2 should consider the following highlighted bullets which may impact RAN2 specifications of RRC connection control procedures.
	…
7.1(b) M2M device indications in GSM Channel Request Message (44.018) to be handled by GERAN2. UTRAN Connection Establishment and IDNNS (25.331), E-UTRAN RRC Connection Establishment (36.331) to be handled by RAN2. GERAN/RAN need to handle the signalling of the “MTC indication” used for radio access. The E-UTRAN RRC establishment cause is already passed via S1 to the MME so that any MTC specific value might be also signalled to the MME. Considering passing an RR/RRC establishment cause to SGSN/MSC via Iu/Gb/A is a topic for RAN3 and GERAN2. Alternatively CN functions of 7.1(e, g, h,i) base on a NAS level “MTC indication”, which would enable deployment independent from RAN MTC functions and make any signalling of RR/RRC establishment causes via Iu/Gb/A redundant. The “MTC indication” to MME/SGSN/MSC on NAS level is for CT1.
…


And in CRs [3][4], there are some agreements achieved by SA2:

	…
b) 
MSs configured for MTC provide the UTRAN/GERAN with specific indications that the RR(C) connection establishment/PDCH establishment is for signalling or user data from an MS configured for MTC.


And CRs [5][6] indicate that:

	When requesting access to the mobile network a UE, configured to use low priority and/or MTC, indicates low priority and/or MTC to the RAN node in the radio protocol and to the SGSN/MME node in the non-access stratum. For PDN connection establishment requests the SGSN/MME includes the low priority and/or MTC indicators in the request message to the SGW/PGW. The low priority and/or MTC indicators are stored in MM/EPS bearer/PGW Contexts and is passed as part of these contexts to other core network nodes in mobility management procedures. 


Observation 1: MTC Device could indicate low priority and/or “I’m a MTC device” to the network. And both AS and NAS could indicate these information.
And in CRs [7][8], there is some description about overload control:

	…
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. PLMN type barring can for example be used to protect a VPLMN from an overload caused by the failure of one (or more) other networks in that country and accesses made from roaming MTC subscribers. 

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 subclause 4.3.X.ZZ below.
NOTE x: 
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.
…


The description highlighted in yellow has indicated that eNB could restrict the MTC devices access based on these subcategories, i.e. reselect from other PLMNs (PLMN type), all MTC devices or low priority access. Then it is obviously that the eNB should know whether the MTC device is one of these three subcategories. So we could get the flowing observation:
Observation 2: MTC device could indicate whether it belongs to subcategories: UE reselect from other PLMNs (PLMN type), all MTC devices or low priority access. 
In section 6.28.2 of TR 23.888 [9], there are descriptions as below:

	Coarse-grained access control for MTC Devices with specific "PLMN type". MME/SGSN, O+M action and/or internal RAN congestion alarm will provide PLMN type related control information, i.e. "MTC Devices that are not on their HPLMN or a PLMN in the (U)SIM's preferred PLMNs list", "MTC Devices that are not on their HPLMN or an Equivalent HPLMN", "MTC Devices that are not on their HPLMN" and "all MTC Devices",, to RAN node and/or RAN will determine from internal. Based on that, RAN node will broadcast "access barring for MTC Devices with specific PLMN type" in the system information.


We could see that there four PLMN types: "MTC Devices that are not on their HPLMN or a PLMN in the (U)SIM's preferred PLMNs list", "MTC Devices that are not on their HPLMN or an Equivalent HPLMN", "MTC Devices that are not on their HPLMN" and "all MTC Devices". Since the last type, i.e. "all MTC Devices" is already listed as a separate subcategory in [7] and [8], the other three PLMN types can be considered as the PLMN types for the subcategory "UEs that reselect from other PLMNs (PLMN type) ".
Observation 3: PLMN types mentioned in UEs that reselect from other PLMNs (PLMN type) shall include "MTC Devices that are not on their HPLMN or a PLMN in the (U)SIM's preferred PLMNs list", "MTC Devices that are not on their HPLMN or an Equivalent HPLMN" and "MTC Devices that are not on their HPLMN".
To our understanding, it is more reasonable for MTC device to indicate the attribute of its selected PLMN while it access the network, which can make it possible for RAN to restrict the load from MTC devices by rejecting MTC devices with certain PLMN type(s) so as to match different requirements of the operators. So we propose for the subcategory "UEs that reselect from other PLMNs (PLMN type)", different PLMN types shall be indicated respectively in MTC device subcategory reporting. Since network could not know MTC device’s subcategories base on current specification, it is reasonable to indicate these five indicators from MTC device to RAN network node.
Proposal 1: At least five indicators for different subcategories are needed for the MTC device to report to RAN node while it access to the network. These subcategories include "MTC Devices that are not on their HPLMN or a PLMN in the (U)SIM's preferred PLMNs list", "MTC Devices that are not on their HPLMN or an Equivalent HPLMN", "MTC Devices that are not on their HPLMN", "all MTC Devices" and "low priority access".

Whether there are any more PLMN types should be discussed in SA2. Currently, these three PLMN types can be our working assumption.
2.2. How to indicate these indicators from MTC device to RAN node?
According to 2.1 analysis, at least five bits need to be defined to indicate which subcategories the MTC device belongs to, e.g. if MTC device belongs to one of these three PLMN types, or this is a low priority access, and/or it is a MTC device. In this section, we discuss how to indicate these indicators from MTC device to RAN network node.
LTE system

For LTE system, two messages could be considered to carry these MTC related indicators, i.e. RRCConnectionRequest message and RRCConnectionSetupComplete message. Since we have at least five indicators to report and the spare bits in RRCConnectionRequest message are very limited, it is difficult to carry all the MTC related indicators in the request message. And according to SA2 CRs, we could see that the RAN network nodes want to use these indicators to restrict MTC devices access to overloaded MMEs. So it is not very urgent to carry these indicators in RRCConnectionRequest message. We propose to use RRCConnectionSetupComplete message to carry these indicators.

Proposal 2: For LTE system, using RRCConnectionSetupComplete message to carry these MTC related indicators.

UMTS system

Although the number of bits contained by RRC CONNECTION REQUEST message for UMTS systems is not as limited as in LTE, which means these MTC related indicators can be carried by this message. But to align with LTE, we still propose to use RRC CONNECTION SETUP COMPLETE message to carry these MTC related indicators
Proposal 3: for UMTS, using RRC CONNECTION SETUP COMPLETE message to carry these MTC related indicators.

2.3. How to reject MTC devices?
SA2 LS [2] states that

	7.1(d) 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.


And CRs [3][4] indicate that

	c) 
RR and RRC signalling has ‘extended wait timers’ added to the rejection messages.


We can see that SA2 propose to extend wait timers in AS RRC rejection messages. According to analysis above, RRCConnectionSetupComplete message is preferred to carry MTC related indicators. If it is agreed, RAN network nodes only could use RRC connection release messages to reject MTC devices access. So the “extended wait timers” should be introduced in RRCConnectionRelease message for LTE system and RRC CONNECTION RELEASE message for UMTS systems.
Proposal 4: ‘Extended wait timers’ are introduced in RRCConnectionRelease message for LTE system and RRC CONNECTION RELEASE message for UMTS systems.
Of course, it is possible to use RRCConnectionReject message for LTE or RRC CONNECTION REJECT message for UMTS to reject a MTC device access, if the network nodes could be aware of it is a MTC access while it receives RRC connection request message. As this is not explicit conclusion and considering the WI time frame, we could leave it in future release.
Proposal 5: Considering the WI time frame, whether ‘extended wait timers’ are introduced in RRCConnectionReject message for LTE or RRC CONNECTION REJECT message for UMTS to reject a MTC device access is FFS and can be considered in future release.

3. Proposal
In this contribution, RRC connection control related issues for MTC device are discussed, and we propose:

Proposal 1: At least five indicators for different subcategories are needed for the MTC device to report to RAN node while it access to the network. These subcategories include "MTC Devices that are not on their HPLMN or a PLMN in the (U)SIM's preferred PLMNs list", "MTC Devices that are not on their HPLMN or an Equivalent HPLMN", "MTC Devices that are not on their HPLMN", "all MTC Devices" and "low priority access".

Proposal 2: For LTE system, using RRCConnectionSetupComplete message to carry these MTC related indicators.

Proposal 3: for UMTS, using RRC CONNECTION SETUP COMPLETE message to carry these MTC related indicators.

Proposal 4: ‘Extended wait timers’ are introduced in RRCConnectionRelease message for LTE system and RRC CONNECTION RELEASE message for UMTS systems.
Proposal 5: Considering the WI time frame, whether ‘extended wait timers’ are introduced in RRCConnectionReject message for LTE or RRC CONNECTION REJECT message for UMTS to reject a MTC device access is FFS and can be considered in future release.
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