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1. Introduction

 Several discussion papers have been submitted and it was discussed that CCCH handling mechanism should be improved in order to avoid expected CCCH congestion such as RACH and AGCH when a large number of MTC devices deployed. However, no agreement has been reached yet due to lack of consensus and different company’s view on the proposed solutions. Furthermore, many of these solutions are targeting to Rel-11 or further release. Therefore this paper proposes to discuss about straightforward solution to resolve CCCH congestion both for RACH and AGCH and which is available in Rel-10 time frame. 
2. Background
 Main concerns on CCCH congestion problem when a large number of MTC devices deployed could be summarized as following two categories. 

· First, degradation of legacy H2H devices service quality due to such as increase of access attempt failure
· Second, do not support sufficient quality of service to MTC devices (e.g. frequent access barring, delay of service) 
Then, corresponding proposals to the raised concerns could be summarized as below.

· First, new RACH transmission proposal in order to avoid RACH congestion [1][2]
· Second, modification of AGCH message such as implicit rejection and Immediate Packet Assignment proposal [3][4]
· Third, enhancement on CCCH resource handling such as hybrid MTC Channel in order to avoid RACH and AGCH congestion [5]
 Solutions to optimize AGCH messages are within the scope of NIMTC. On the other hand, solutions such as new RACH transmission and retransmission mechanisms and handling of hybrid MTC channel is within the scope of SIMTC. In other words, the proposals which require simulation results and bring significant impact to current specification are in the scope of SIMTC, whereas the proposals which bring negligible impact to current specification are in the scope of NIMTC. However, purpose of all the proposals is same as to avoid CCCH congestion irrespective of the targeted release. Therefore sourcing company considers that simple and straight forward solution for CCCH congestion is desirable and recommendable to specify in Rel-10.
3. Discussion
 Current GERAN spec [3] already allows supporting more than one Common Control Channel (up to 4 CCCH channels) depending on the network configuration. However, it is assumed that majority of the deployed GERAN networks usually support only 1 CCCH channel in order to maximize utilization of GERAN radio resources. Provided that, a large number of MTC devices deployed in GERAN network, then bottleneck of GERAN congestion is not PDCH congestion but CCCH congestion. In this case, increasing the number of CCCH channel would be alternative solution for the CCCH congestion problem.  
 If more than one CCCH channel has been configured by the network, determination of CCCH_GROUP for each mobile station should be done based on mobile station IMSI and the number of CCCH channels as below. 
CCCH_GROUP (0 .. BS_CC_CHANS‑1) = ((IMSI mod 1000) mod (BS_CC_CHANS x N)) div N

 The present case, legacy H2H devices and MTC devices should share same CCCH channel in any case. Therefore if a large number of MTC devices perform access attempt in synchronized manner then the impact to H2H devices is not avoidable. Hence, sourcing company proposes separated CCCH handling mechanism to support independent CCCH channel operation between H2H legacy devices and MTC devices. The proposal on separated CCCH handling can be simply specified with adding additional new parameters such as MTC_CCCH_CONF as below.
Table 1 MTC_CCCH_CONF example 1
	MTC_CCCH_CONF
	MTC_BS_CC_CHANS
	MTC_BS_CCCH_SDCCH_COMB

	0
	1
	False

	1
	1
	True


Table 2 MTC_CCCH_CONF example 2
	MTC_CCCH_CONF
	MTC_BS_CC_CHANS
	MTC_BS_CCCH_SDCCH_COMB

	000
	0
	None

	001
	1
	False

	010
	1
	True

	011
	2
	False

	100
	2
	True

	101
	3
	False

	110
	3
	True


 New parameter shall be broadcasted through MTC specific system information such as System Information 21 which is used to deliver EAB parameters. Legacy H2H devices keep same behavior without knowing of separated CCCH handling mechanism. Only MTC devices interpret new parameter and determine its own CCCH channel. For example, if network configure CCCH_CONF as 1 and MTC_CCCH_CONF as 1, then first CCCH channel (timeslot 0) shall be used by H2H legacy devices and second CCCH channel (timeslot 2) shall be used by MTC devices only. 
Proposal, Specifying separated CCCH handling mechanism to resolve CCCH congestion problem.  
4. Conclusion
 Once MTC devices deployed in GERAN network, it is assumed that long term operation would be desirable. Considering that GERAN network is more suitable to voice service and MTC service, congestion of CCCH is more serious than shortage of PDCH. Then it is assumed that separated CCCH handling mechanism is straightforward solution. Moreover, proposed separated CCCH handling mechanism is reuse of the legacy multiple CCCH channel mechanism; only slightly change to allow separated CCCH handling between H2H legacy devices and MTC devices. With this mechanism, H2H device service will not be degraded and MTC devices will compete with only MTC devices within same CCCH channel. Therefore other proposals also easily compromised with separated CCCH handling mechanism.   
 Sourcing company believes that the proposed separation mechanism gives opportunity to deploy in Rel-10 time frame allowing independent operation between legacy H2H devices and MTC devices which minimizing impact to current specification and eliminating the concern degradation of legacy terminals service quality.  
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