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Discussion
1. Introduction
3GPP SA1 Working Group has accepted service requirements for Machine-Type Communcations (MTC), which are described in 3GPP TS22.368. In the specification, SA1 has defined various MTC features, which are network functions to optimize the network for use by machine to machine applications. Among them, a feature called ‘Extra Low Power Consumption’ improves the ability of the system to efficiently serve MTC applications that require extra low power consumption. Network operator can configure MTC devices into Extra Low Power Consumption mode in which MTC device works while consuming extra low power. It is supposed that the feature will impact RAN2 specification. In this document, it is explained why some kind of MTC devices need ‘Extra Low Power Consumption’ mode and introduced ‘Super SFN’ concept in order to support the mode.
2. Discussion
2.1 General
MTC device is defined as a UE equipped for MTC, which communicates through a PLMN with MTC server (s) and/or other MTC device (s) [1]. TS22.368 introduces use cases on MTC. Among the use cases, Extra Low Power Consumption Use Cases is related to MTC devices which require extra low power consumption. For example, tracking MTC devices for animal, cargo, prisoner and so on have mobility. Since most of these devices usually use battery or generate electricity by themselves. they should use their power efficiently. And in general, these kinds of devices need not communicate MTC server frequently and the server may try to connect the devices at few times for a day. If RAN2 specification can be modified based on these features, it is possible that MTC devices consume extra low power. 
It is expected that longer DRX is essential to realize extra low power consumption for MTC devices. Since MTC server may not contact MTC devices frequently, it is unnecessary that DRX is performed every a few ms. If DRX cycle can be extended, it helps MTC devices to save their power. In the current RAN2 specification, a paging cycle for idle UE is limited by SFN length. Therefore, SFN with longer length is needed to perform longer DRX. Although the length of SFN is extended, it is necessary that backward competibility should be maintained with the normal paging operation. 
Proposal 1 : RAN2 starts discussing longer SFN length in order to support MTC use case describled in TS22.368.

2.2 Extending SFN
In order to extend SFN length, the additional SFN bits should be delivered. It is possible to transmit the bits in either MIB or SIB.
MIB contains essential information such as Downlink bandwidth, PHICH config. and SFN. In MIB, 8 bits are allocated to SFN. Since MIB has 10 spare bits, it is possible to extend the number of bits allocated to SFN. Normal UEs can perform the existing DRX by using MSB 8 bits originally allocated to SFN. On the other hand, MTC devices perform longer DRX by using full SFN with extended bits. Table 1 shows maximum DRX cycle according to the number of extended bits for SFN. Extending SFN on MIB is so simple solution. However, since all information contained in MIB is so necessary for UE to connect to eNB, it is big overhead to use the spare bits for only MTC devices.
Another solution is to deliver additional SFN bits through SIB. Compared to MIB case, SIB has a room enough to reserve additional SFN bits, which are used to extend SFN cycle. Which SIB the information should be carried on is FFS. The value indicated in the additional bits is increased by 1 per an original SFN cycle. The maximum value depends on the number of the additional bits. MTC devices perform longer DRX by using additional SFN bits together with the original SFN. The higher the value is, the longer DRX cycle is. It is not necessary to deliver the additional SFN bits every a radio frame because the content of the bits are same within a SFN cycle. To reduce the overhead, the additional SFN bits can be delivered through SIB transmitted less frequently. Furthermore, the bits can be included in only SIBs transmitted at pre-defined radio frames.
Proposal 2 : It is more reasonable to deliver additional SFN bits through SIB compared to MIB case.
Table 1 Maximum DRX cycle for extended bits

	Extended Bits
	2n
	Cycle (Min)

	1
	2
	0.3

	2
	4
	0.7

	3
	8
	1.4

	4
	16
	2.7

	5
	32
	5.5

	6
	64
	10.9

	7
	128
	21.8

	8
	256
	43.7

	9
	512
	87.4

	10
	1024
	174.8


3. Conclusion
I draw a conclusion as follows: 
Proposal 1 : RAN2 starts discussing longer SFN length in order to support MTC use case describled in TS22.368.
Proposal 2 : It is more reasonable to deliver additional SFN bits through SIB compared to MIB case.
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