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1.  Introduction
RAN1#78bis has achieved the following agreements [1]:

	Agreement:
· Reduced UE bandwidth of 1.4 MHz in downlink and uplink is prioritized as the most important complexity reduction technique for Rel-13 MTC UEs.


For Rel-13, a new work item on further physical layer enhancements for MTC was approved in RAN#65 [2]. The detailed objectives related to common control messages are as follows:

	· Target a relative LTE coverage improvement – corresponding to 15 dB for FDD – for the UE category/type defined above and other UEs operating delay tolerant MTC applications with respect to their respective nominal coverage. 

· The following techniques (which shall be applicable for both FDD and TDD) can be considered to achieve this:

· New physical channel formats with repetition for SIB/RAR/Paging

· A new SIB for bandwidth reduced and/or coverage enhanced UEs
The work with the physical layer control signalling (e.g. EPDCCH) and higher layer control signalling (e.g. SIB, RAR and Paging messages) should aim for a high level of commonality between the solutions for the new Rel-13 low complexity UEs and the solutions for coverage enhanced UEs.


In this contribution we share our considerations on the common control messages (SIB/RAR/Paging).
2.  SIB transmission 

There are two alternatives observed in RAN1#74bis for SIB transmission [3]:

· Alt1: Re-use legacy SIBs at least for SIB1/2/14
· Alt 1a: Aggregation within SIB modification period w/o additional repetition
· Alt 1b: Aggregation with additional SIB repetition(s)

· Alt 2: new SIB for MTC coverage improvement
In RAN2#85 meeting, the following were agreed [4]:

· No need to introduce a new SIB unless we identify a SIB of which UEs in extended coverage mode would only need a small subset of the contained IEs. So far, no such SIB was identified.
· With alternative 1a the UE either needs multiple soft buffers in order to store the soft values of the interleaved SI messages or it needs to read different SI messages subsequently, i.e., possibly in subsequent SIB modification periods.
· Alt 1a seems to be a simple solution but it needs to be shown that the anticipated coverage can be achieved with SIB parameters that work also for a legacy network configuration without consuming too many resources and without causing excessive latency for legacy UEs.
According to the above agreements, it seems reusing legacy SIBs should be considered as high priority.

Compared to Alt 2, Alt 1 has small specification impact and better backward compatibility. However, with reduced MTC UE bandwidth of 1.4 MHz, the scheduling flexibility of legacy SIB transmission would be restricted. In addition, for reusing legacy SIBs, coverage enhanced MTC UEs need more time to receive SIBs. This has negative impact on power consumption.
In contrast, Alt 2 has more specification efforts and additional system information overhead. However, Alt 2 does not impact the scheduling flexibility of legacy SIB transmission and it can be optimized for power consumption reduction.
Proposal 1: Whether to reuse legacy SIBs or to introduce new SIB for Rel-13 MTC UE should be consider further.
3.  RAR transmission
As discussed in [5], joint encoding of RAR intended for different UEs may not be suitable for bandwidth reduced UEs and coverage enhanced UEs. Hence, it makes sense to consider UE-specific RAR for bandwidth reduced and coverage enhanced MTC UEs. Given that the RAR can be frequency multiplexed or jointly coded, transmission of RAR to these UEs with same repetition level could be still possible assuming when repetition is applied.
Proposal 2: UE-specific and/or repetition level specific RAR transmission should be considered further.

It was agreed in Rel-12 that multiple PRACH repetition levels are supported and each repetition level may have a separate PRACH resource set. Therefore, an eNB can acquire the UE’s RAR repetition level after receiving the corresponding PRACH preamble. The resources and response window size for RAR transmission can be implicitly indicated based on the RAR repetition level or its corresponding PRACH resource set. 
Proposal 3: The resources and response window size for RAR transmission should be implicitly indicated based on RAR repetition levels.
4.  Paging transmission

Similar to RAR transmission, multiplexing of several paging messages intended for different UEs into a single jointly encoded transport block may not be suitable for bandwidth reduced MTC UEs. If all paging messages have to restrict to reduced bandwidth, there will be negative impact on the coverage and capacity for legacy paging messages. In coverage enhanced case, where each Paging message needs to be repeated, the problem becomes even worse.
Hence, it makes sense to consider UE-specific paging message for bandwidth reduced and coverage enhanced MTC UEs. Given that the Paging messages can be frequency multiplexed or jointly coded, transmission of paging messages to these UEs with same repetition level could be still possible when repetition is applied.
Proposal 4: UE-specific and/or repetition level specific paging should be considered further.
Without knowledge of target UE’s repetition level, the eNB only can handle all paging messages according to the transmission mechanism for MTC UE with the highest repetition level. It will bring the significant resource waste due to unnecessary repetitions.

Proposal 5: eNB should be indicated the paging repetition level of MTC UEs.
5.  Conclusions
In this contribution, we discussed the high layer common control messages like SIB, RAR and Paging. The following proposals are concluded accordingly:

Proposal 1: Whether to reuse legacy SIBs or to introduce new SIB for Rel-13 MTC UE should be consider further.
Proposal 2: UE-specific and/or repetition level specific RAR transmission should be considered further.
Proposal 3: The resources and response window size for RAR transmission should be implicitly indicated based on RAR repetition levels.
Proposal 4: UE-specific and/or repetition level specific paging should be considered further.
Proposal 5: eNB should be indicated the paging repetition level of MTC UEs.
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