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1. Introduction

In this document we provide some discussions relating to the impact of extended coverage on system information. 

One of the objectives of the Rel-12 work item on “Low cost & enhanced coverage MTC UE for LTE” [1] is to specify coverage improvements corresponding down to -15 dB for FDD and TDD.
In order for an MTC device to start communicating with a network, all the necessary System Information (SI) including: MIB, SIB1, SIB2 (and SIB14 if EAB is used) should be made available to an UE, before starting the random access procedure.

2. Discussion
2.1 MIB 

An analysis in RAN1 on employing the actual PBCH structure for servicing -15dB power levels (referenced to the cell edge), shows a PBCH decoding latency of up to 3.2s.  

The on-going RAN1 discussions [2] point to maintaining the same PBCH structure (repetitions occur within 40ms, transmitted over the main 6 central 6 PRBS, while more than 4 OFDM symbols per 40 ms could be employed for PBCH Tx) in order to obtain the related PBCH extended coverage requirement of 10.7dB.
The MIB includes a limited number of parameters (SFN, BW and PHICH configuration) being transmitted as parameters necessary for a terminal to initially access a network. The related MIB size and content are under discussion in RAN1.
Observation 1: Wait for RAN1 discussions to conclude on MIB size and content.
2.2 SIB1 and SIB2

System information contains information required for an UE to access and operate properly within a specific cell. The system information includes, among other things, detailed parameters related to random access transmission and uplink power control, downlink and uplink cell bandwidths, uplink/downlink configuration in the case of TDD, etc. A UE positioned in a coverage deficit area could potentially detect SI by a cumulative reception of the related SIB transmission.
SIB1 is always transmitted in subframe 5 i.e. with a periodicity of 20ms using a format and resource allocation indicated on the common search space. SIB1 includes parameters for determining if a corresponding cell is appropriate for cell selection and information related to the time domain scheduling of other SIBs. 

SIB1 content can change over a period of a modification period, up to 640ms, but SIB1 cannot be modified more often than 31 times over 3 hours [3]. The timing and periodicity of SIB2 is configured in SIB1 but relies on the same modification constraints.
SIB2 includes info on the shared common channel including RACH common config. info in common radio resource configuration (radioResourceConfigCommonSIB). 

Based on the access latency analysis [4], a coverage deficit device could execute an initial access, which could have an estimated latency of around 10 seconds. It is noted that:
· Decoding SIB1 and SIB2 are a major contribution to the increased access latency for the coverage deficit MTC devices
· Most of SIB1 and SIB2 information has a semi-static character and

· MTC devices have limited requirements in terms of SIB contents
· DL TBS maximum size is 1000 bits [1]
Also, in terms of latency targets, the following were recommended in the Study on provision of low-cost MTC UE based on LTE (Release 12) [5]:
1. Scheduled reporting latency: from power on till a successful NW reception of the related information: 1 min (optional) and 5 min

2. NW (command-response) triggered latency: from the moment since the NW request a measurement since the moment the measurement report is received: 10s

3. Event (exception) triggered latency: from the moment since an abnormal event takes place and the NW receives the related report from the target UE: 5s

The above information points to the fact that the actual SIB1/2/14 when supporting coverage deficit devices may well exceed suggested latency targets. It should be noted that battery operated devices could be a specific sub-class of coverage deficit MTC devices. For this particular application, reducing SIB decoding time is critical for extending the battery life of these devices.
Proposal 1: RAN2 should investigate a new access SIB(s), providing a faster access time and comprising necessary information for a coverage deficit device. 
3. Conclusion

With the above discussion, we propose that:
Observation 1: Wait for RAN1 discussions to conclude on MIB size and content.
Proposal 1: RAN2 should investigate a new access SIB(s), providing a faster access time and comprising necessary information for a coverage deficit device. 
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