3GPP TSG-RAN WG2 Meeting #71bis


R2-105633
Xian, China, Oct 11 - 15, 2010
Agenda item:
4.3.2.3
Source: 
Huawei, HiSilicon
Title: 
RAN2 solutions for MTC
Document for:
Discussion and Decision
1 Introduction
At RAN#49, a new MTC WI was approved which aims to specify solutions to protect the network from signalling congestion and overload. In [3], some general considerations and assumptions on the WI are presented. In this contribution we propose some RAN2 solutions to prevent MTC devices from overloading the network.
2 MTC indicator in RRC connection establishment
As specified in [1], additional establishment causes should be introduced in the RRC connection establishment to allow RAN node to differentiate low priority MTC traffic/signalling (and possibly other MTC traffic/signalling) from other traffic/signalling. In [3] it is proposed that MTC devices could be further categorized to “MTC devices” and “MTC devices with low priority” in Rel-10. Therefore the following two new establishment causes should be included in RRC Connection Request for both UMTS and LTE:
1. MTC access
2. MTC access with low priority
By making use of the new establishment causes (MTC indicator), RAN could also select the appropriate SGSN/MME for the MTC devices. There are two possible methods:
1.
RAN store the MTC indicator upon the reception of RRC Connection Request, and then this stored MTC indicator can be reused for SGSN/MME selection during the NAS node selection phase. 
2.
For UTRAN, retransmit the MTC indicator in INITIAL DIRECT TRANSFER message. For LTE, retransmit the MTC indicator in RRC Connection Setup complete message. The new retransmitted MTC indicator can be used by RAN directly for SGSN/MME selection. 
It is preferred to select the method 1 above, given that RAN should have the capability to store the new establishment causes (MTC indicator) upon the reception of RRC Connection Request for further usage. In addition, it could avoid the transmission of duplicated information in the air interface.

Proposal 1: Two new establishment causes of “MTC access” and “MTC access with low priority” shall be included in RRC Connection Request for both UMTS and LTE. It is not necessary to include the MTC indicator elsewhere.
3 Access Class Barring Scheme
As proposed in [3] that Access Class Barring scheme should be selected as the baseline for the overload control for MTC devices and roaming MTC devices. The Access Class Barring can be initiated via O&M in the RAN, by internal RAN functionality, or by signalling from the Core Network.

2.1 Access Class for MTC devices
Access Classes are normally assigned per (U)SIM. In the current specs, the Access Class is ranged from 0 to 15, where:
· AC 0..9 is normal Access Classes, generally they are allocated randomly to each (U)SIM;
· AC 10 is for emergency call;
· AC 11..15 is for special priority access, for example for PLMN staff, security services, etc.
During the SI stage several companies proposed to create new MTC specific Access Classes, e.g. AC 16, in order to differentiate MTC devices independently from H2H UEs. However, this would require new (U)SIMs to be produced and should be carefully evaluated by operators before the decision. 
From the standard point of view, the introduction of new Access Classes will lead to considerable impacts to the current ACB procedures. In addition, it could be foreseen that other Working Groups, e.g. SA x and CT x, would also need be involved in the definition of the new MTC specific Access Classes and there is some  risk that different Working Groups might not reach agreements within the Rel-10 timeframe. 
Proposal 2: MTC devices shall reuse the current defined Access Classes, i.e. 0..15.
2.2 Two Stage ACB scheme
As proposed in [3], the ACB scheme should be able to restrict the load generated by the following 3 types of MTC devices:
1. MTC device

2. Low priority MTC device

3. Roaming MTC device

Figure 1 below shows the skeleton of the proposed Two Stage ACB scheme: 
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Figure 1: Two Stage ACB
Where:

-  In the 1st stage, according to the ACB parameters broadcasted in the SIB, the UE should check whether it is a MTC device, whether it is a low priority MTC device and whether it is a roaming MTC device, and determine whether its access to the cell is barred. The H2H UEs should skip the 1st stage directly. As recommended by [2], in case a MTC devices triggers a emergency/priority network access (i.e. Access Classes 11..15), the 1st stage should be skipped.
-  If a MTC device was not barred in the 1st stage, it should then go into the 2nd stage. In the 2nd stage, the current ACB scheme applies, i.e. for LTE, use the ac-BarringFactor for MTC devices with Access Class 0..9, and use the ac-BarringForSpecialAC for MTC devices with Access Class 11..15.
Proposal 3: Adopt the two stage ACB scheme as the way forward.
4 Extended Wait Time
As proposed in [3], the wait time in the RRC Connection Reject needs to be extended for MTC devices, a suggested upper range is 24 hours. However, in TS 25.331 and TS 36.331, the wait time is described in the order of seconds. Hence it is difficult to simple extending the current existing IEs, a possible solution is to introduce a scale factor to scale the current wait time for MTC devices.
	Current wait time 
(seconds)
	UMTS (0..15)
LTE (1..16)

	Scale factor for MTC
	Enumerated
(10, 102,103, 104)


Proposal 4: Introduce a scale factor to extend the wait time in RRC Connection Reject to the order of hours for MTC devices.
5 Conclusion
In this contribution, the detail RAN2 solutions for the WI were discussed, it is proposed RAN2 to discuss and agree on the following proposals:
Proposal 1: Two new establishment causes of “MTC access” and “MTC access with low priority” shall be included in RRC Connection Request for both UMTS and LTE. It is not necessary to include the MTC indicator elsewhere.
Proposal 2: MTC devices shall reuse the current defined Access Classes, i.e. 0..15.
Proposal 3: Adopt the two stage ACB scheme as the way forward.
Proposal 4: Introduce a scale factor to extend the wait time in RRC Connection Reject to the order of hours for MTC devices.
6 Reference

[1] RP-101026, RAN mechanisms to avoid CN overload due to Machine-Type Communications
[2] S2-104408, Introduction of normative NIMTC ACB text in “Functions for Machine Type Communications, Ericsson, ST-Ericsson, Sierra Wireless, Huawei, Vodafone, Nokia Siemens Networks.
[3] R2-105632, General considerations on MTC WI, Huawei, HiSilicon







































































































































































































 3/4

_1347264274.vsd
UE access


First  
Stage


Two Stage ACB in RAN


SGSN/MME


Second 
 Stage 


AC Barring for MTC?
AC Barring for Low Priority MTC?
AC Barring for Roaming MTC?


Current ACB Scheme



