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1.  Introduction
In REL-13 the WI “Further LTE Physical Layer Enhancements for MTC” [1] includes the following objectives:

· Reduced UE Bandwidth of 1.4MHz for DL and UL

· Reduced max transmit power

· Reduced support for DL transmission modes

· Further UE processing relaxations

At the last meeting the SI for MTc was discussed and it was agreed that:

· Independent information in MIB to determine if a cell supports Rel-13 low complexity UE category and Rel-13 enhanced coverage (EC) functionality. 

· We apply the current SI message concept to EC/LC, i.e., one or more SIBs can be multiplexed into an SI message

· As baseline the UE accumulates SI messages from a single extended SI window (legacy behaviour). 
Can evaluate whether acquisition of SI messages across multiple SI window (interleaved) and interleaved SI messages decoding is feasible. 

· The transmission occasions within a SI Window are provided in SIB1.

· The BCCH modification period used for the LC/EC SIBs is configured separately from the configured legacy BCCH modification period. However, the former shall be a multiple of the latter. 

In this document we discuss some of the options for the introduction of LC/EC SI for MTc.
2. Discussion on Required SI
2.1 Discussion of feasibility to indicate scheduling information in MIB
At the last meeting it was agreed “Independent information in MIB to determine if a cell supports Rel-13 low complexity UE category and Rel-13 enhanced coverage (EC) functionality”

This implies that the scheduling information (time, frequency and MCS/TBS) that will allowing acquiring of “SIB1” for LC/EC UEs could be present in the MIB
There are currently 10 spare bits in MIB which can be used to convey additional information for Rel-13 MTC operation.  Some options already discussed include using the spare MIB bits together with pre-defined rules (and/or bits defined in “SIB1”) to indicate the sub-band, MCS and PRB size. As it would be a waste of UE resources for a limited bandwidth UE to attempt to receive SI when the cell does not support the limited BW UE, then it is best that the network capability of reduced bandwidth operation is indicated in the MIB.

The simplest option would be to use 3 bits in the MIB which could indicate the following 8 conditions:
1. Indicate no support of reduced BW (LC) UEs & no Coverage Extension (CE) – legacy behaviour
2. Indicate support of reduced BW (LC UE & no Coverage Extension (CE)

3. “SIB1” configuration for Coverage Extension (CE) level 1 (& support LC)
4. “SIB1” configuration for Coverage Extension (CE) level 2 (& support LC)
5. “SIB1” configuration for Coverage Extension (CE) level 3 (& support LC)
6. Spare
7. Spare

8. Spare
The 3 different MIB code points that point to pre-defined “SIB1” configurations can indicate to the UE the different time, frequency and MCS/TBS resources required to receive “SIB1”. There is no need to have a separate bit for reduced BW operation as it can be assumed that any cell supporting Coverage Extension can support reduced BW (LC) operation.
Other options for information to be included in the spare LC/EC MIB code points could include Control Format Indicator (CFI) and other information which could reduce the acquisition time for the LC UE. Such additional information may be considered after the decision is taken to use MIB signalling for MTC SIB acquisition assistance. 
Proposal 1: Three MIB bits can be used to indicate the 3 different coverage enhancement levels and support for reduced bandwidth operation.
2.2 Reduced SI for LC MTC
An important consideration for the LC MTC UE is consideration of latency targets, we note that the following were recommended in the Study on provision of low-cost MTC UE based on LTE (Release 12) [3]:

· Scheduled reporting latency: from power on till a successful NW reception of the related information: 1 min (optional) and 5 min

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

· 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 transmission and reception of all the information in SIB1/2/14 for enhanced coverage operation may well lead to exceeding suggested latency targets. It should be noted that battery operated devices could be a specific sub-class of MTC devices. Therefore, reducing SIB decoding time in enhanced coverage operation is critical for extending the battery life of these devices. This further motivates being able to transmit a coverage-enhanced SIB which contains the minimum amount of information needed for MTC devices, for example taking into account the limited need for mobility support.
In the email discussion [2] it seems that most companies agree that the SI-size for cell reselection for UEs camping in EC needs to be kept low. Although the simplest way to achieve this is to limit the amount of mobility information broadcasted to EC UEs, any adverse effects should be studied carefully.
Proposal 2: Not all mobility related system information is not required for LC UEs in enhanced coverage

As the reduced mobility related system information received by the UE may not be appropriate in all circumstances for MTC UEs, then other methods for the UE to obtain such SI may also be considered, such as transmission over a relatively long SI schedule or by using a combination of stored information together with reduced mobility related SI transmissions. This could be achieved by modifying the existing paging based mechanism for indicating SI update in the paging message received by the UE.

Proposal 3: RAN2 should further study if additional mechanisms are needed for the reception of mobility related system information 
2.3 SIB contents
The current email discussion [3] aims to progress the RAN2 SIB content discussion for Rel-13 low complexity UEs and Rel-13 enhanced coverage functionality. Some Issues which require further discussion have been identified:

· plmn-IdentityList – This could either be kept as same as legacy or possibly reduced in a new SIB.
· systemInfoValueTag – Some parameters such as RACH configuration usually have to be read every time the device accesses the network due to different MTC RACH configuration (considering different RACH resources allocated, which may be dependent on different coverage extension needed by the device). So it may be beneficial to indicate if only LC/EC related SI parameters are changed.
· si-WindowLength – This requires further discussions when more details about the repetition schemes are decided by RAN1 and if acquisition of SI messages across multiple SI window (interleaved) and interleaved SI messages decoding is feasible. 

· multiBandInfoList – This may not be essential for LC UEs.
Another consideration is that the network needs to assign several sets of PRACH resources to allow 3 levels of repetition (not including without repetition case). This means that some form of RACH partitioning for Rel-13 LC/EC UE needs to be supported and signalled to the UE as part of the required SIB content.

Proposal 4: RAN2 should further discuss and agree on SIB Content for REL-13 LC/EC UEs
3. Conclusion

Our proposals are described here.
Proposal 1: Three MIB bits can be used to indicate the 3 different coverage enhancement levels and support for reduced bandwidth operation
Proposal 2: Not all mobility related system information is not required for LC UEs in enhanced coverage
Proposal 3: RAN2 should further study if additional mechanisms are needed for the reception of mobility related system information 

Proposal 4: RAN2 should further discuss and agree on SIB Content for REL-13 LC/EC UEs
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