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1. Introduction

A new Rel 13 Work Item on Further LTE Physical Layer Enhancements for MTC has been approved [1] with work in RAN2 starting in RAN2#89.  
On the issue of System Information for MTC, RAN2 has received an LS from RAN1 informing of the following agreements and working assumptions:

RAN1 Working Assumption
· The maximum TBS for broadcast transmission for Rel-13 low complexity UE is no more than approximately 1000 bits.

· RAN2 aspect and RAN1 aspect need to be considered further by RAN1 and RAN2 before confirming the working assumption

· RAN1 aspect including coding rate and spectral efficiency (taking into account coverage enhancement) and turbo coding gain
RAN1 agreements
· 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 discuss the impacts of the RAN1 agreements on RAN2 specifications for Rel 13 LC MTC. We also propose how to address the request from RAN1 for feedback on the above agreements and working assumptions. 

2. Discussion

2.1. System Information for Rel. 13 LC MTC UEs
As noted by RAN1 [2], a Rel. 13 low complexity UE will generally not be able to receive the SI-messages intended for other UEs. This is due to its narrowband operation limitation: the Rel 13 low complexity UE operates only on 6 continuous PRBs within a system of up to 20MHz. 
Furthermore, legacy SIB acquisition by the UE requires decoding of PDCCH, which spans the entire system bandwidth. This is not possible for Rel 13 LC MTC UE. Therefore, we make the following proposals, in line with RAN1’s recommendation to RAN2:   
Proposal 1: Introduce new MTC_SIBs intended for Rel. 13 LC MTC UEs.  
Proposal 2: MTC_SIBs are not scheduled over more than 6 continuous PRBs
2.2. SIBs size for extended coverage UEs
Another issue relates to how to deliver SIBs for Rel 13 LC MTC UEs in extended coverage. According to [3], delivering an SI-message to a Rel 13 LC MTC UE may require a very high amount of repetitions depending on the amount of coverage extension and the SIB size. 
In Table 1, we provide some results on the required SNR to achieve 1% FER target for the SIB payloads in [3] and different retransmission length (see [4] for further details and results). It can be observed that for a 1032bit payload size, the target coverage of 155.7dB for LC MTC defined by RAN1 cannot be met even for 256 retransmissions, while a 504bit payload requires 256 repetitions. On the other hand, the results also show that, with a 328bit payload, the target coverage can be achieved with far fewer repetitions (160).

Observation 1: With MTC_SIBs size of around 1000bits it is extremely challenging to achieve the coverage target for Rel 13 LC MTC UEs in extended coverage.
Table 1: Achieved SNR for 1% Target FER and MCL with Bundling

	 MTC_SIB payload size
	[dB]
	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


In order to achieve a reasonable tradeoff between satisfying the coverage enhancement target for LC MTC and keeping the resulting system overhead manageable, we propose that:

Proposal 3: At least for the coverage enhancement case, limit the MTC_SIB size to 328bits.  

The case of MTC_SIB1 needs special attention. In particular, as in the case for SIB1 for non-MTC UEs, MTC_SIB1 has less scheduling flexibility as the UE acquiring this SIB may not yet have acquired any other essential system information (such as TDD configuration for example). In order not to increase the overall system overhead by duplicating MTC_SIB1 for normal and extended coverage (beyond what is anyway required for coverage extension), it is desirable for MTC_SIB1 to be common for both normal and extended coverage UEs.  
Proposal 4: MTC_SIB1 is common for both normal and extended coverage cases.  

Regarding the need for commonality of other MTC_SIBs for normal and extended coverage, RAN2 should first discuss whether specific functionality supported by an MTC_SIB could be dependent on the coverage extension target.
Proposal 5: RAN2 to discuss whether certain functionalities could be restricted to UEs based on the coverage extension.  

2.3. MTC_SIB periodicity and system information modification period
As shown in the previous section, a very high number of repetitions are required in order to provide the target coverage extension for Rel 13 LC MTC. This may only be achieved by correspondingly large values of MTC_SIB periodicities. Currently SIBs may be have periodicity of up to 5.12s, except for SIB1 which has a fixed periodicity of 80ms. 
Extension of periodicity for MTC_SIBs also has the added benefit of reducing the system overhead for a given coverage target.
Proposal 6: Allow MTC_SIB1 update period to be larger than 80ms. The exact value is FFS based on the MTC_SIB1 scheduling and repetition mechanism decided by RAN1     
Proposal 7: RAN2 to discuss whether extension of update period for other MTC_SIBs is needed.  
It is also important to consider the modification period for MTC_SIBs. Power consumption is an important aspect for LC MTC UEs and in most cases such UEs are expected to perform communication very infrequently. Given the already large amount of wake-up time required for each MTC_SIB acquisition (resulting from large repetition under CE), it is important to increase the system information modification period in order to conserve the UE’s battery.
For the same reasons, once the system information is acquired by the LC MTC UE, its assumed validity period should also be increased beyond the currently allowed 3 hours, if no paging indication of system information change is received.
Proposal 8: Increase the system information modification period for MTC_SIBs.
Proposal 9: Increase the validity period of system information beyond 3 hours for Rel13 LC MTC UEs.

3. Conclusion

In this contribution, we provided our views on the system information delivery for Rel 13 LC MTC UEs. We made the following proposals:

Proposal 1: Introduce new MTC_SIBs intended for Rel. 13 LC MTC UEs.  

Proposal 2: MTC_SIBs are not scheduled over more than 6 continuous PRBs
Proposal 3: At least for the coverage enhancement case, limit the MTC_SIB size to 328bits.

Proposal 4: MTC_SIB1 is common for both normal and extended coverage cases.  

Proposal 5: RAN2 to discuss whether certain functionalities could be restricted to UEs based on their coverage extension.  

Proposal 6: Allow MTC_SIB1 update period to be larger than 80ms. The exact value is FFS based on the MTC_SIB1 scheduling mechanism and target coverage decided by RAN1.

Proposal 7: RAN2 to discuss whether extension of update period for other MTC_SIBs is needed.  
Proposal 8: Increase the system information modification period for MTC_SIBs.

Proposal 9: Increase the validity period of system information beyond 3 hours for Rel13 LC MTC UEs.    
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