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1. Introduction
 At GERAN#47, Stage 3 Building Block NIMTC-GERAN has been approved. One of the main objectives of this work is to allow discriminating between MTC devices and non-MTC devices in network side. It will desirable for the radio access network to distinguish access attempts made by MTC devices from access attempts made by normal mobile stations because MTC devices have different attributes what normal mobile stations usually have (e.g. time tolerant aspects, less important priority than normal mobile stations). Therefore, this paper investigates possible solutions “Indicating & management of MTC specific Channel Request” depending on several different scenarios to support MTC specific Channel Request. Proposed solution has been suggested kept following aspects in mind.

1. Minimizing impact to legacy specification and non-MTC devices
2. Maximizing flexibility depends on diverse operations management
3. Reusing legacy mechanism

2. Background
 At GERAN#46, discussion paper [1] suggested possible Modified EGPRS PACKET CHANNEL REQUEST message for MTC specific Channel Request. The proposed “MTC Access Request by MTC device” includes 3 random bits, 2 priority bits and 3 multislot class bits as below Table 1. 

Table 1	- Modified EGPRS PACKET CHANNEL REQUEST message (Refer [1])
< EGPRS Packet channel request message content > ::=
	< One Phase Access Request :	0	< MultislotClass : bit (5) >
			< Priority : bit (2) >
			< RandomBits : bit (3) > >
	| < Short Access Request :	100	-- The value 100 was allocated in an earlier version of the protocol and shall not be used by the mobile station
			< NumberOfBlocks : bit (3) >
			< Priority : bit (2) >
			< RandomBits : bit (3) > >
	| < One Phase Access Request by Reduced Latency MS:	101	< MultislotClassGroup : bit (3) >
			< Priority : bit (2) >
			< RandomBits : bit (3) > >
	| < Two Phase Access Request :	110000	< Priority : bit (2) > 
			< RandomBits : bit (3) > >
	| < Signalling :	110011	< RandomBits : bit (5) > >
	| < One phase Access Request in RLC unack mode :	110101	< RandomBits : bit (5) > >
	| < Dedicated Channel Request :	110110	< RandomBits : bit (5) > >
	| < Emergency call :	110111	< RandomBits : bit (5) > >
	| < MTC Access Request by MTC Device (Alt. 2):	111	< Priority : bit (2) >
			< RandomBits : bit (3) > 
			< MultislotClassGroup : bit (3) >>;

Also, at GERAN#47, discussion paper [2] showed concerns that if a new MTC-specific codepoint is introduced in [EGPRS Packet] Channel Request messages, then the availability of fewer random bits may cause improper RACH contention resolution, i.e. where MTC devices compete in the same slot, there is a high probability that both assume they have succeeded when decoding the immediate assignment with a matching request reference.

	
3. 
Discussion
In this section, the basic elements of [EGPRS Packet] Channel Request message have been observed. The purpose of this analysis is to figure out which elements can be optimized or omitted for MTC specific Channel Request procedure. Further, a mechanism operating separated RACH resource management also has been considered. Provided that MTC operation and management is different with “normal mobile station”, separating management also could be good approach.

4. Elements of [EGPRS Packet] Channel Request
Generally, [EGPRS Packet] Channel Request message is composed of MultislotClass/MultislotClassGroup, Priority and Random bits. 

4.1. Random bits
Given that a high number of MTC devices may be present within a given cell then MTC devices may attempt system access simultaneously. In this case, MTC devices would compete on the same slot. Therefore a high probability that both MTC devices assume they have succeeded when decoding the immediate assignment message. It may be desirable to maximize the number of random bits within an [EGPRS PACKET] CHANNEL REQUEST message sent by MTC devices.

4.2. Priority
After the Access Class Barring, “priority” is used as a second round of Access Barring factor while in packet access process as below. The priority is also called by “radio priority”.
[bookmark: _Toc257109459]3.5.2.1.1	Permission to access the network (TS 44.018)
Access to the network is allowed:
	-	if the mobile station is a member of at least one authorized access class or special access class as defined in sub-		clause 3.3.1.1.1; and
	-	if packet access is allowed in the cell for the radio priority level associated with the packet transfer, as indicated 		by the PRIORITY_ACCESS_THR parameter broadcast in SI 13 message;
	-	if the cell belongs to one of the allowed LSAs for the mobile station, as indicated on the SIM, in the case where 		the mobile station is a LSA only access subscriber.
Radio Priority has 4 different levels which are inherited from NAS message on the corresponding Packet channel establishment. The received parameter, PRIORITY_ACCESS_THR, from serving cell judges the access availability of requested uplink establishment depending on given radio priority.

The PRIORITY_ACCESS_THR field (3 bit) is the binary representation of the parameter PRIORITY_ACCESS_THR:
0 0 0		packet access is not allowed in the cell;
0 0 1		spare, shall be interpreted as '000' (packet access not allowed);
0 1 0		spare, shall be interpreted as '000' (packet access not allowed);
0 1 1		packet access is allowed for priority level 1;
1 0 0		packet access is allowed for priority level 1 to 2;
1 0 1		packet access is allowed for priority level 1 to 3;
1 1 0		packet access is allowed for priority level 1 to 4;
1 1 1		spare, shall be interpreted as '110' (packet access allowed).

At GERAN#47, two-layer approach has been presented. It seems that the radio priority barring approach has similar concept with “MTC Device Layered Access Control”. It is assumed that MTC devices may have specific own priority depending on MTC feature. Therefore the radio priority of MTC devices may need more number of bits in order to include more detailed MTC priority level. With modified PRIORITY_ACCESS_THR for MTC devices, MTC specific barring could be implemented more simply.



4.3. Multislot Class/Multislot Class Group
 In many cases, large number of MTC devices would request uplink channel resources simultaneously. Generally it is assumed that RACH congestion is major problem, however PDCH resources also may be drained. Due to MTC specific characteristics, the possibility that network allocates multislot is quite low. Moreover, it is assumed that only uplink direction multislot capability is important than downlink direction. Therefore it is suggested to discuss on the Multislot capability in Channel Request message for MTC device. For example, in case of EGPRS Packet Channel Request, MultislotClassGroup indicating the set of the EGPRS multislot classes to which the mobile station belongs has been specified. 

5. Separated management of RACH resource
In this section, separated management of RACH resource has been investigated. Assumption of this discussion is that more codepoint in [EGPRS PACKET] Channel Request message is desirable to indicate MTC specific radio priority and to maximize the size of Randombits.

5.1. Allocating MTC dedicated RACH resource
Allocating MTC dedicated RACH resources can be considered. According to the current specification, the time slots 0,2,4,6 are used for RACH transmission depending on network configuration. CCCH_CONF indicates the organization of the common control channels. From this parameter, the number of common control channels (BS_CC_CHANS) and whether or not CCCH or SDCCH are combined (BS_CCCH_SDCCH_COMB = true or false) are derived as follows.

	CCCH_CONF
	BS_CC_CHANS
	BS_CCCH_SDCCH_COMB

	000
	1
	false

	001
	1
	true

	010
	2
	false

	100
	3
	false

	110
	4
	false


One possible scenario is that “time slot 0” is used for only normal mobile station and “time slot 2” is used only for MTC devices for requesting uplink channel resource. In this case, network would know every access attempts received in time slot 1 is made by MTC devices. Therefore whole codepoint is available for MTC specific channel request message instead of using remaining codepoint in current [EGPRS Packet] Channel Request. A predictable drawback of this proposal is that not only for uplink common control channel but also downlink common control channel may apply same mechanism.

5.2. Allocating MTC specific Training Sequence
In case of EGPRS Packet Channel Request, alternative training sequences TS1, TS2 have been specified. The alternative training sequence is used to distinguish EGPRS with 8PSK capability in uplink and EGPRS without 8PSK capability in uplink. However, irrespective of which training sequence is used, the message content in EGPRS Packet Channel Request is same. It is proposed to introduce TS3, which is MTC specific training sequence. The legacy and normal mobile station does not need to support TS3. If the mobile station can decode difference training sequence, it is assumed that different message format also can be applied. If MTC device specific training sequence TS3 is introduced, introducing MTC specific Channel Request message format is also considerable. So, the whole codepoint is available like as allocating MTC dedicated RACH resource. One drawback of this proposal is performance degradation of legacy mobile station on training sequence estimating and decoding. Further, considering the given time frame for Rel-10, introducing TS3 needs more time.


6. Conclusion 
In this paper, some possible scenarios and proposals on MTC specific Channel Request procedure has been discussed. First, the element in Channel Request message contents has been analyzed and possible optimization has been suggested. Second, separated RACH resource management for MTC devices has been explained. More detailed investigation will be provided based on discussion agreement.
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