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1. Introduction
In RAN1#79, the following agreements were reached regarding MTC_SIB: 
· RAN1 recommends that RAN2 consider introducing new SIB(s) for Rel-13 low complexity UEs in normal and enhanced coverage

· A Rel-13 low complexity UE will not be able to

· Receive SI-messages in more than 6 contiguous PRBs 

· Receive PDCCH which schedules transmissions of legacy SIBs
· FFS: Whether UE can receive PDCCH which schedules transmissions of legacy SIBs in 1.4 MHz system BW case
· Maximum TBS, SIB size(s) and time-domain aspects including e.g. SI-windows and SIB update rate(s) can be decided jointly with RAN2

· This does not preclude the possibility of using a subset of the new SIB(s) for normal coverage or enhanced coverage 

· FFS whether UEs of other category in enhanced coverage can use this SIB(s)
· RAN1 recommends RAN2 to consider limiting support of mobility for Rel-13 low complexity UEs to reduce SIB size at least in enhanced coverage

· Send the above recommendation and the WA and agreements from RAN1#78bis to #79 on TBS in an LS to RAN2

In this contribution, we provide our view on the common control messages for MTC. In particular, we discuss system information delivery for MTC. 

2. Design Considerations for MTC_SIB
A new MTC_SIB will be considered for MTC to address the following requirements:
· MTC_SIB will be transmitted only in narrowband, smaller or equal to 6 RB

· MTC_SIB can not exceed 1000 bits

· MTC_SIB should have much slower update rate than regular SIB

· This allows more combining for link budget improvement

· This also allows more energy saving 

· MTC_SIB payload size should be minimized to reduce overhead when large MCL is required. 

While the first two requirements mainly come from cost/complexity, the last two requirements are mainly driven by coverage enhancements. 

For coverage enhancements, broadcast information delivery is most challenging:

· Broadcast information needs to be transmitted often in order to reduce the latency and power consumption for UE to acquire the information

· Broadcast information has to target users with the worst coverage

· We have to maintain reasonable overhead for efficient system operation. 
The general MTC_SIB transmissions can be described in Figure 1:
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Figure 1. Broadcast Channel Design

In the next section, we present link budget analysis for MTC_SIB with various payload sizes. 

3. Bundling Based MTC_SIB design

Current MTC design suffers from the lack of diversity:

1. Frequency diversity is limited by the narrowband communications

2. Time diversity is limited by low mobility

3. Spatial diversity is limited by 1 Rx antenna at MTC device

In this section, we present link analysis of MTC_SIB with the following two enhancements:

1. Precoding cycling for spatial diversity

2. Frequency hopping for frequency diversity

These techniques are considered to increase the diversity for MTC communications. One example of frequency hopped narrowband transmission is shown in Figure 2. 
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Figure 2. Frequency Hopped Narrowband Communications

For each bundle-size, the message is retransmitted in two hops, where each hop contains half of the bundle-size including 1 sub-frame to switch between hops. To enhance the coverage more, we apply a per-RE precoder cycling similar to precoding cycling scheme used on ePDCCH.

In the link analysis, we consider a MTC UE operating with 6 PRBs bandwidth and one receiving antenna, while the eNB is equipped with 2 transmitting antennas. The simulated channel model is EPA with Doppler spread of 1Hz. We transmit PDSCH payloads with the lengths of 328, 504 and 1000 bits in 6PRBs with MCS of 3, 5 and 10, respectively. Frequency hops are separated by 23 RBs.

In Table 3, we summarize the results of the required SNR to achieve 1% FER target for different payloads and different retransmission length. 
Table 3: Achieved SNR for 1% Target FER and MCL with Bundling

	 
	[dB]
	Bundle size (subframes)

	
	
	8
	16
	32
	64
	128
	160
	256

	PDSCH
328bits
	Req. SINR
	-3.2
	-6.35
	-9
	-10.7
	-13.1
	-14.35
	-15.2

	
	MCL
	144.65
	147.75
	150.45
	152.15
	154.55
	155.8
	

	PDSCH
504bits
	Req. SINR
	-2
	-4.9
	-6.95
	-9.2
	-12
	-12.5
	-14.4

	
	MCL
	143.45
	146.35
	148.40
	150.65
	153.45
	153.95
	155.85

	PDSCH
1032bits
	Req. SINR
	0.45
	-1.8
	-4.4
	-7.5
	-10.4
	-11.1
	-12

	
	MCL
	141
	143.25
	145.85
	148.95
	151.85
	152.75
	153.65


Note that in these simulations, channel estimation enhancement is applied, where the channel estimates are filtered in time within the bundle. However, we assumed the following ideal situation:
1. No timing error

2. No frequency error

3. No phase shift within a bundle

4. No RF impairment

With practical implementations, the required bundle size will be larger. 

One additional detail is to handle different TDD configurations and systems with MBMS, where some subframes can not be used for SIB transmission. 

From these link analysis, we make the following observations and proposals: 
Observation 1:
There is significant impact of payload size on bundle length. 
Observation 2:
Large bundle size is required to achieve 155.7 dB MCL. 
Proposal 1:

Minimize MTC_SIB size, e.g. target 328 bits  
Proposal 2: 

Support reduced update rate for MTC_SIB for both coverage enhancements and energy saving. 

Proposal 3: 

FFS how to handle MBMS and TDD configurations. 

4. Summary
In this contribution we presented our views on the MTC_SIB messages. We make the following proposals:

Proposal 1:

Minimize MTC_SIB size, e.g. target 328 bits  
Proposal 2: 

Support reduced update rate for MTC_SIB for both coverage enhancements and energy saving. 

Proposal 3: 

FFS how to handle MBMS and TDD configurations. 
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