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1 Introduction
At RAN2#89 several agreements were made concerning provision of System Information for a new category of LC (MTC) UEs and for enhanced coverage (1).

The following notes are from some of the agreements:-

1. The size of SIBs should not be fixed. 

2. A new SIB 1 will be used for LC/EC UEs and this will be the point from which any other new SIBs would branch.

3. Scheduling of any additional SIBs could be done outside of PDCCH.

4. The 1000 bit TBS restriction means that the LC/EC UEs will receive separate SIBs

In addition to this, RAN 1 #79 recommended RAN2 to consider limiting support of mobility for Rel-13 low complexity UEs to reduce SIB size at least in enhanced coverage (2).
The case for having a separate new SIB1 is supported by the need for it to be receivable within 6 PRBs and with the robustness and repetitions necessary for enhanced coverage, without imposing those limits on the existing SIB1. Duplication of SIB IEs in new SIBs results in a loss of system efficiency. However, if legacy SIBs of less than 1000bits could be scheduled within 6PRBs then both legacy and MTC LC UEs could receive them. UEs in enhanced coverage may have reduced capabilities that mean that they do need IEs in some SIBs. Therefore those SIBs will not need to be repeated more frequently to serve enhanced coverage.
2 Mobility considerations for MTC UEs 
MTC UEs may be used in many different use cases. In particular, various kinds of tracking devices for people, animals, assets and vehicles can be highly mobile but static at other times. User expectations are that such UEs will be responsive and will be able to originate connections without significant delay. There is an opportunity for RAN2 to specify means to provide this, at least in normal coverage, without incurring significant signaling overhead. In enhanced coverage the same user expectations will probably exist but the provision of high mobility service may be limited by several practical problems related to long delays in communication. 
All current categories of UEs can maintain idle mode connections by changing cells as necessary. This process is aided by the UEs reading the existing SIB3, SIB4 and SIB5 to get information on neighboring LTE cells. Yet more additional SIBs provide information to enable inter RAT hand-offs. MTC UEs will not be able to receive the PDCCH for scheduling of legacy SIB3, SIB4 and SIB5. Also, scheduling of these SIBs is not currently restricted to contiguous blocks of 6 PRBs or to a TBS size of 1000bits or less.
Observation 1: For LC (MTC) UEs, the ability to maintain idle mode connectivity, at least within normal coverage in LTE, opens up a significant number of use case opportunities.
3 SIB3, SIB4 and SIB5 information for LC UEs
The content of SIB3 and SIB4 is normally under 1000bits and they could therefore optionally be scheduled into 6 contiguous PRBs. This would make them receivable by the new category of MTC UEs. If this scheduling is offered as an option all that is needed is for a new scheduling mechanism for the new LC category to point to the locations of these SIBs. If this is in cross-subframe scheduling in ePDCCH then the impact on system efficiency is one PRB. Legacy UEs would simultaneously receive the same SIB3 and SIB4 by separate dual scheduling in legacy PDCCH. SIB5 can currently be configured to carry neighbor cell information exceeding 1000 bits. If the actual content is below 1000bits then the same dual scheduling could be used as for SIB3 and SIB4. This solution provides mobility information to the new LC category of UEs with minimal impact on the system efficiency.
Observation 2: At least in normal coverage, to support the reception of SIB3, 4, and 5 by new category LC UEs, SIB3, 4, and 5 can be additionally scheduled by the Rel 13 physical downlink common control channel for LC UEs (i.e. the new ePDCCH for LC UEs). 

Proposal 1: RAN2 to discuss the possibility of using existing SIB3, SIB4 and SIB5 for LC UEs with dual scheduling to enable mobility for LC UEs.
If the MNO does not want to restrict the scheduling of these SIBs to 6 contiguous PRBs then there can be an option to specify separate mSIB3, mSIB4 and mSIB5 for the new category of LC UEs. These new SIBs would be scheduled separately according to new ePDCCH signaling probably in a new mSIB2.
If the required content of any of SIB3, SIB4 or SIB5 exceeds 1000bits there are a number of options. 
1. The content could optionally be limited to 1000bits in the existing legacy SIBs and dual scheduling used. This would probably reduce the mobility performance for all categories of UEs by giving fewer neighbor cell options.
2. The legacy SIB could be sent with more than 1000bits and a separate mSIB sent with no more than 1000bits. This would limit the mobility performance of only the new LC UEs.

3. The legacy SIB could be sent unrestricted with more than 1000bits and more than one new mSIB could be sent, each with no more than 1000bits. This would maintain the same mobility performance for the legacy and the new LC UEs.  The first mSIB could also point to the additional mSIBbis, avoiding the need for other signalling.

In one example dual scheduling of legacy SIB3 and SIB4 could be used together with separate scheduling of the legacy SIB5 and a new mSIB5 and mSIB5bis combination.

Introducing only the minimum required duplication of SIBs would help to provide the mobility service with the least system signaling overhead.

Observation 3: One or more new mobility mSIBs in combination with legacy SIBs can provide mobility information to LC UEs.
Mobility will probably be impractical for enhanced coverage for several reasons. If this is not offered it will not be necessary to send frequent repetitions of the mobility SIBs. It will also not be necessary to send the PDCCH and ePDCCH repeatedly to signal the locations of these SIBs.

Observation 4: If mobility is not supported for enhanced coverage, repetitions of mobility supporting SIBs, either legacy or new, is not necessary.
Proposal 2: RAN2 to consider introducing the option of new mSIB3, mSIB4 and mSIB5 and bis additions with separate scheduling. 
4 Conclusions
Observation 1: For LC (MTC) UEs, the ability to maintain idle mode connectivity, at least within normal coverage in LTE, opens up a significant number of use case opportunities.
Observation 2: At least in normal coverage, to support the reception of SIB3, 4, and 5 by new category LC UEs, SIB3, 4, and 5 can be additionally scheduled by the Rel 13 physical downlink common control channel for LC UEs (i.e. the new ePDCCH for LC UEs). 

Proposal 1: RAN2 to discuss the possibility of using existing SIB3, SIB4 and SIB5 for LC UEs with dual scheduling to enable mobility for LC UEs.
Observation 3: One or more new mobility mSIBs in combination with legacy SIBs can provide mobility information to LC UEs.
Observation 4: If mobility is not supported for enhanced coverage, repetitions of mobility supporting SIBs, either legacy or new, is not necessary.

Proposal 2: RAN2 to consider introducing the option of new mSIB3, mSIB4 and mSIB5 and bis additions with separate scheduling.
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