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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.  
During the RAN2#89 meeting, System Information for eMTC was discussed, resulting in several agreements [2]:

Agreements in RAN2 #89
1
RAN2 intends to maintain the flexibility similar to the one offered by the current SIB concept, i.e., the size of the SIBs should not be fixed. It should be possible to configure features in SIB as required by the operator while trading against achievable coverage. 

1a
RAN2 will aim to align the SIB/SI formats and scheduling in accordance with the recommendations received from RAN1. RAN2 will confirm the SIB concept with RAN1

2
RAN2 intends to branch from SIB1, i.e., LC/EC UEs receive a separate occurrence of SIB1 and others (different time/frequency resources). The new SIB1 is common for EC and LC. FFS whether we reuse the existing SIB IEs or introduce one or more SIBs. 

3
In order to efficiently support cell selection and reselection it would be desirable to transmit SIB1 information separately from other SIBs (in particular to low cost UEs in normal coverage). However, it needs to be investigated whether this is feasible in terms of overhead and total acquisition time. 

4
From RAN2 point of view the scheduling information (time, frequency and MCS/TBS) allowing acquiring of “SIB1” for LC/EC UEs could e.g. be in MIB, i.e., dynamic L1 information in PDCCH is not needed. The required granularity for supported transmission formats and whether it is feasible to indicate this in MIB requires further discussion. 

5
From RAN2 point of view the “SIB1” for LC/EC UEs could contain scheduling information (time, frequency and MCS/TBS) allowing acquiring subsequent SIBs without reading PDCCH. 

6
RAN2 confirms that the TB size restriction of 1000 bit for broadcast is acceptable from RAN2 point of view. This is based is on the assumption that the network provides separate SIBs (different time/frequency resources) to LC/EC UEs and legacy UEs. 

In this contribution, we provide further discussion on System Information to address some of the remaining open issues. 

2. Discussion
2.1. SIBs size for extended coverage UEs
An important issue relates to how to deliver the new SIBs for Rel 13 eMTC UEs in extended coverage. According to [3], delivering an SI-message to a eMTC UE may require a very high amount of repetitions depending on the amount of coverage extension and the message size. 
In Table 1 [5], 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, a target coverage of 155.7dB for eMTC ( as 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 a SIB size of around 1000bits it is challenging to achieve the coverage target for Rel 13 eMTC UEs in extended coverage unless a very high number of repetitions is considered.
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


2.2. New SIB1 for eMTC
In case of the new SIB1 for eMTC, RAN2 has already agreed that a common SIB1 will be defined for both LC eMTC UEs and those in extended coverage. UEs need to acquire SIB1 to obtain important information concerning selection/re-selection procedures, PLMN IDs, scheduling information of other SIs, etc. It is therefore important that the acquisition of the new SIB1 occurs without unnecessary delay, e.g, due to acquisition of other non-essential information. 
Since the payload size was found to have a direct and important impact on the SIB acquisition delay, we propose to keep the new SIB1 restricted to most essential information.
Proposal 1: The new SIB1 for eMTC includes at least the following essential information:

· Cell Access related information;

· Cell Selection information

· Scheduling information for each of the new SIBs  (time/frequency/MCS/TBS/repetition level)
· TDD configuration, if applicable
Proposal 2: Information currently broadcast in legacy SIB2 and beyond is not required in the new SIB1.
Regarding the periodicity of the new SIB1 for eMTC, it seems clear that the current legacy SIB1 periodicity of 80ms is insufficient in order to support extended coverage due the large number of required repetitions. RAN2 should consider defining a new update period for the new SIB1 to support large coverage enhancement. 
Proposal 3: Extend the update period of the new SIB1 beyond 80ms. Consider the following options for the new update period:
a) A fixed period based on the maximum coverage extension 

b) A configurable period signalled in the MIB
2.3. Other considerations for SIBs for eMTC
The maximum periodicity currently allowed for a SIB is 5.12s. Considering the large amount of repetition required for new SIBs with size up to 1000 bits and the resulting impact on system overhead, RAN2 should consider extending the SI periodicities, especially for extended coverage. Note that UEs in extended coverage would anyway be expected to incur a larger latency in system information acquisition. 
Proposal 4: RAN2 to consider extending the maximum update period for system information beyond 5.12s.  

It is also important to consider the modification period for the new SIBs. Power consumption is an important aspect for eMTC UEs and in many cases such UEs are expected to perform communication very infrequently. Given the already large amount of wake-up time required for each 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.

Proposal 5: Increase the system information modification period for the new SIBs for eMTC.
For the same reasons, once the system information is acquired by the eMTC 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 6: Increase the validity period of system information beyond 3 hours for eMTC UEs.

3. Conclusion

In this contribution, we provided our views on the system information for eMTC. We made the following proposals:

Proposal 1: The new SIB1 for eMTC includes at least the following essential information:

· Cell Access related information;

· Cell Selection information

· Scheduling information for each of the new SIBs  (time/frequency/MCS/TBS/repetition level)

· TDD configuration, if applicable

Proposal 2: Information currently broadcast in legacy SIB2 and beyond is not required in the new SIB1.

Proposal 3: Extend the update period of the new SIB1 beyond 80ms. Consider the following options for the new update period:

a) A fixed period based on the maximum coverage extension 

b) A configurable period signalled in the MIB

Proposal 4: RAN2 to consider extending the maximum update period for system information beyond 5.12s.  

Proposal 5: Increase the system information modification period for the new SIBs for eMTC.
Proposal 6: Increase the validity period of system information beyond 3 hours for eMTC UEs.  
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