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1 Introduction
In RAN1#81, MTC SIB transmission was discussed with the following agreements.

Agreements:

· The number of resource blocks used for MTC SIB transmission is fixed to 6 PRBs.

· Scheduling information for MTC SIB1

· TBS of MTC SIB1 is based on information in the MIB.

· Frequency location of MTC SIB1 is derived from at least PCID.

· Time location 

· Possible subframes are {0,4,5,9} for FDD and {0,5} for TDD. FFS subframes {1,6} for TDD. 

· FFS: Whether the subframes and frames are signaled in MIB and/or fixed/predefined in specification.

· Scheduling information for MTC SIBs other than MTC SIB1 are given in MTC SIB1.

· The number of repetitions for MTC SIBs other than MTC SIB1 is configurable by the network. 

· FFS: MTC SIB1.

· FFS: How the network will signal the number of repetitions

In this contribution, we discuss the remaining issues on MTC system information transmission.
2 Discussion

MTC SIB1 TBS

It has been agreed in RAN2#89bis that independent information in MIB indicate if a cell supports Rel-13 low complexity UE category and Rel-13 enhanced coverage (EC) functionality. It is expected that two spare bits in MIB are used to indicate if a cell supports Rel-13 low complexity and Rel-13 EC respectively. The spare bits are set to 0 according to the current specification. A cell supports Rel-13 LC and/or EC shall set the corresponding bit(s) to 1. With these indications, the meaning of all zero(s) of the other spare bit(s) can be redefined for Rel-13 LC and/or EC as well.
It was agreed that TBS of MTC SIB1 is based on information in the MIB. Considering the tradeoff between flexibility and overhead, it is suggested to define four TB sizes for MTC SIB1 and 2 spare bits in MIB are used to indicate the TBS of MTC SIB1.

Proposal 1: Two spare bits in MIB are used to indicate one of the four predefined transport block sizes for MTC SIB1.

MTC SIB1 frequency location

Following agreements were reached in RAN1#82 on MTC-SIB1 frequency hopping

Agreement:

· Confirm working assumption: At least in case the network supports enhanced coverage, frequency hopping for MTC-SIB1 is always used at least system bandwidth >= 5MHz.

· Option A: MTC-SIB1 frequency hopping takes place between 2 narrowbands in the cell.

· Option B: MTC-SIB1 frequency hopping takes place between 2 or 4 narrowbands as indicated in MIB.

· Working assumption: The mentioned narrowbands are determined based on cell ID and system bandwidth. 

· Working assumption: The hopping sequence between these narrowbands is determined based on cell id and subframe index (and/or SFN).

The performance gain of frequency hopping between 4 narrowbands over 2 narrowbands is not clear. For simplicity and avoid introducing additional signaling in MIB, it is preferred that MTC-SIB1 hops between 2 narrowbands, i.e. option A. Furthermore, it is proposed to confirm the working assumptions.
Proposal 2: MTC-SIB1 frequency hopping takes place between 2 narrowbands.

Proposal 3: Confirm the following working assumptions on MTC-SIB1 frequency hopping.

· Working assumption: The mentioned narrowbands are determined based on cell ID and system bandwidth. 

· Working assumption: The hopping sequence between these narrowbands is determined based on cell id and subframe index (and/or SFN).

MTC SIB1 time location

Regarding the subframe for MTC SIB1 transmission, it is FFS whether subframe 1 and 6 can be used for TDD. It has been discussed in PBCH repetition that no special subframe configuration can be ignored so that at least one additional bit is needed in MIB if subframe 1 and 6 are used for MTC SIB1 transmission for TDD. However, the additional overhead is not necessary as these subframes can be used for other downlink transmission, e.g. MTC SIBs and other PDSCH transmissions if possible after UE acquires the special subframe configuration in MTC SIB1. Therefore, it is proposed that subframes 1 and 6 are not used for MTC SIB1 transmission for TDD.
Proposal 4: Subframes 1 and 6 are not used for MTC SIB1 transmission for TDD.

It is observed from previous evaluation [1] that required repetition numbers are quite different for different transport block sizes especially for enhanced coverage case. In addition, for the same transport block size, the number of repetition for enhanced coverage is much larger than normal coverage case.
Table 1. Approximate number of SIB repetitions required to achieve 1%BLER, SNR = -4dB, EPA 1Hz.
	SIB size 

(bits)
	[7]
without frequency hopping
	[7]
with frequency hopping
	[8]
with frequency hopping and precoding cycle
	[9]
without frequency hopping

	152
	
	
	
	4

	328 
	60 (short SIB cycle)
28 (1 SIB per 20ms)
	30 (short SIB cycle)
	8-16
	6-8

	504
	
	
	16
	10-20

	1000
	120 (short SIB cycle)
50 (1 SIB per 20ms)
	55 (short SIB cycle)
	32
	30-40


Table 2. Approximate number of SIB repetitions required to achieve 1%BLER, SNR = -14.3dB, EPA 1Hz.
	SIB size 

(bits)
	[7]
without frequency hopping
	[7]
with frequency hopping
	[8]
with frequency hopping and precoding cycle
	[9]
without frequency hopping

	152
	
	
	
	170-180

	328 
	380 (short SIB cycle)
180 (1 SIB per 20ms)
	220 (short SIB cycle)
	128-256
	280-290

	504
	
	
	256
	380-390

	1000
	590 (short SIB cycle)
300 (1 SIB per 20ms)
	360 (short SIB cycle)
	256-512
	730-740


As MTC SIB is transmitted periodically, it is desirable to repeat MTC SIB1 as required from cell spectral efficiency perspective. On the other hand, signaling overhead in MIB should be considered. As MIB would indicate if the cell supports Rel-13 EC and TBS of MTC SIB1, it is proposed to predefine the relationship between MTC SIB1 time location and MTC SIB1 TBS and coverage extension support. 

Proposal 5: Time location of MTC SIB1 is implicitly indicated by TBS of MTC SIB1 and coverage extension support according to the predefined relationship.
CSI-RS
Currently, CSI-RS is configured via UE-specific signaling. For common messages, UE assumes CSI-RSs are not transmitted in SIB1 or paging subframes. In addition, there is no collision of CSI-RS with legacy control region.
For Rel-13 MTC UEs, MTC SIBs are repeated in multiple subframes. M-PDCCH would be transmitted in data region which would collide with CSI-RS. Evaluations in [2] show significant performance loss if UE does not handle the REs of CSI-RS transmission. Therefore, it is necessary to inform CSI-RS configuration at least for rate matching purpose as early as possible for Rel-13 MTC UEs. Considering the limited spare bits in MIB, it is proposed to signal in MTC SIB1.
Proposal 6: MTC SIB1 conveys CSI-RS configuration for rate matching for common messages and associated M-PDCCH.
3 Conclusions

In this contribution, we discuss remaining issues on MTC SIB transmission with the following proposals:

Proposal 1: Two spare bits in MIB are used to indicate one of the four predefined transport block sizes for MTC SIB1.
Proposal 2: MTC-SIB1 frequency hopping takes place between 2 narrowbands.

Proposal 3: Confirm the following working assumptions on MTC-SIB1 frequency hopping.

· Working assumption: The mentioned narrowbands are determined based on cell ID and system bandwidth. 

· Working assumption: The hopping sequence between these narrowbands is determined based on cell id and subframe index (and/or SFN).

Proposal 4: Subframes 1 and 6 are not used for MTC SIB1 transmission for TDD.

Proposal 5: Time location of MTC SIB1 is implicitly indicated by TBS of MTC SIB1 and coverage extension support according to the predefined relationship.

Proposal 6: MTC SIB1 conveys CSI-RS configuration for rate matching for common messages and associated M-PDCCH.
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