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1. Introduction
In RAN1#79, we made agreements on SIB transmission as follows [1]: 
· RAN1 recommends that RAN2 consider introducing new SIB(s) for Rel-13 low complexity UEs in normal and enhanced coverage
· A Rel-13 low complexity UE will not be able to
· Receive SI-messages in more than 6 contiguous PRBs 
· Receive PDCCH which schedules transmissions of legacy SIBs
· FFS: Whether UE can receive PDCCH which schedules transmissions of legacy SIBs in 1.4 MHz system BW case
· Maximum TBS, SIB size(s) and time-domain aspects including e.g. SI-windows and SIB update rate(s) can be decided jointly with RAN2
· This does not preclude the possibility of using a subset of the new SIB(s) for normal coverage or enhanced coverage 
· FFS whether UEs of other category in enhanced coverage can use this SIB(s)
· RAN1 recommends RAN2 to consider limiting support of mobility for Rel-13 low complexity UEs to reduce SIB size at least in enhanced coverage
· Send the above recommendation and the WA and agreements from RAN1#78bis to #79 on TBS in an LS to RAN2
In addition, the following agreements were made in RAN2#89 [2].
· 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. 
· 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.
· 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. 
· 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. 
· 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. 
· 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. 
· RAN2 confirms that the TB size restriction of 1000 bit for broadcast is acceptable from RAN2 point of view. This is based on the assumption that the network provides separate SIBs (different time/frequency resources) to LC/EC UEs and legacy UEs. 

In this contribution, we discuss several aspects of common control message transmission for MTC. 

2. Common control message transmission for MTC
2.1 Frequency hopping support for common control message
[bookmark: _GoBack]In last RAN1#80 meeting, frequency hopping for unicast PDSCH transmission in CE mode was agreed. We can consider frequency hopping support for common control message for MTC. The number repetitions to achieve an enhanced coverage level can be reduced with frequency hopping owing to frequency diversity gain. If frequency hopping for MTC SIB-1 transmission would be supported, the related frequency hopping parameters should be known to UE. For example, the parameters may be pre-fixed or be indicated in PBCH to support the frequency hopping. The amount of frequency hopping parameters, in particular, for large system bandwidth, may be too enough to be indicated in PBCH. Hence, the pre-fixed  hopping pattern or pre-fixed time/frequency resource (e.g., no frequency hopping) can be considered. If frequency hopping for MTC SIB-1 would not be supported, MTC SIB-1 can be transmitted over a pre-defined resource of the system bandwidth because of no signalling overhead.
As discussed in the companion contribution [4], it is desirable to apply frequency hopping for common control message possibly except for MTC SIB-1. If frequency hopping would be supported for common control messages, we should consider how to multiplex common control messages and unicast PDSCH when repetition is used. One simple solution is to assign separate hopping subband(s) for common control messages and unicast PDSCH. Otherwise, unicast PDSCH may not be transmitted over all possible time/frequency resources for common control messages, which results in delay to complete its repetition. However, if separate subband would be allocated for common control messages, UE may be interrupted its unicast PDSCH if it has to receive the common control messages. Therefore, it may be desirable to separate frequency hopping subbands for a common control message and unicast PDSCH from each other.
Proposal 1: Separate hopping subband should be defined for common control messages if frequency hopping would be also supported for common control messages. 
2.2 SIB transmission
According to RAN2 agreement [2], the dynamic scheduling information (e.g., MTC PDCCH) for MTC SIB-1 is not needed, which requires to pre-define the time/frequency resources for MTC SIB-1 transmission. SIB-1 is transmitted every 20 ms with 80 ms periodicity, which means 4 repetitions within one period. The required acquisition time of SIB-1 with 1000 bits TBS in coverage enhancement (CE) mode is around 5 ~ 7 seconds [3] assuming discontinuous transmission as in the current specification. Hence, it is desirable to discontinuously transmit the MTC SIB-1 like legacy SIB-1 transmission.
As agreed in RAN1#79, a new SIB will be transmitted for a low complexity UE. Though the design of new SIB(s) is up to RAN2, it can be assumed that at least one SIB is transmitted (called MTC SIB-1). Following the same procedure of SIB acquisition, at least time-frequency resource for MTC SIB-1 transmission should be known to MTC UE. For example, subframe number, periodicity, and/or repetition number should be pre-defined. Regarding resource location of MTC SIB-1 transmission can be chosen to maximize the efficiency, for example, utilizing subband hopping, and minimize the impact on legacy UEs. 
Proposal 2: MTC SIB-1 transmits discontinuously like legacy SIB-1.

	Since MTC UE is not required to receive broadcast and unicast data simultaneously, it is desirable to allocate whole frequency resource for SIB transmission. This will decrease the coding rate for MTC SIB-1 and will reduce the number of repetitions in CE mode to achieve enhanced coverage. Same principle can be applied for other MTC SIBs if any.
Proposal 3: MTC SIBs should be transmitted over 6 PRBs.
	 
Another point to be discussed on SIB transmission for MTC is how to design SIB periodicity with consideration of both low complexity (i.e. LC) aspect and coverage enhancement aspect. On this point, following two approaches can be considered. 
· Approach 1) single SIB periodicity with adjustment of SI update period: With this approach, based on a single SIB periodicity, LC and CE can be supported by adjusting SI update period. More specifically, SI update period may need to be extended to support CE for repetition compared to the LC only case. 
· Approach 2) additional repetition for CE on top of periodic SIB for LC: With this approach, on top of periodic SIB transmission for LC, additional SIB repetition (burst) is transmitted to support CE. Considering system overhead, this SIB burst may need to be transmitted by intermittent manner. 
Between two approaches above, Approach 1 is preferred for MTC SIB-1 in terms of simplicity and with consideration of system overhead and UE complexity as long as significant problem is not observed in aspects of performance loss and SI update latency. 

2.3 Paging/RAR transmission for MTC
Regarding paging and RAR, though that the time and frequency resource may be prefixed, whether TBS can be prefixed seems questionable. Regarding paging, TBS may change depending on the reason of paging and the number of UEs multiplexed within one paging message and TBS of RAR also change per the number of multiplexed UEs. To eliminate control channel, TBS of paging/RAR needs to be fixed, which considerably impacts the multiplexing flexibility and the latency of paging/RAR. Another issue is the difficulty of adapting repetition level of paging/RAR. As agreed in the last meeting, paging may have multiple repetition levels where the repetition level for a specific UE can change over the time. One possible paging transmission without control channel may be to define multiple paging occasions depending on the coverage enhancement level. Then, UE monitor multiple paging occasions to detect the paging message, which would give bad impact on the UE battery consumption.  Another simple approach is to use control channels which can be transmitted with a fixed coverage enhancement level and paging message repetition level can be dynamically adjusted by the associated control channel depending on the coverage level. In our view, the latter approach offers better flexibility and efficiency. Thus, we propose to introduce common search space.
Proposal 4: Introduce common search space of ‘Physical downlink control channel for MTC’.

2.4  Impact of DVRB transmission of legacy common control messages
In the current specification, legacy common control messages are scheduled by PDCCH with DCI format 1C or DCI format 1A and are transmitted with DVRB to get frequency diversity gain. With DVRB transmission, the common control message will be spread over entire system bandwidth. MTC UE can’t detect a legacy PDCCH and can’t know time and frequency resources of the legacy common control messages. The resources for legacy and MTC common control message may be overlapped and may impact the MTC data transmission. One simple solution would use PDCCH with DCI format 1A rather than DCI format 1C. However, this may lose the coverage of a legacy cell because the length of DCI format 1C is much smaller than that of DCI format 1A. Hence, further investigation on impact of the DVRB transmission of legacy common control messages is needed.
Proposal 5: Further investigation on impact of the DVRB transmission of legacy common control messages is needed.

3. Conclusions
In this contribution, we show SIB evaluation results and discuss on SIB, paging, and RAR transmission for MTC UEs. Based on the discussion, we propose as followings:
Proposal 1: Separate hopping subband should be defined for common control messages if frequency hopping would be also applied for common control messages..
Proposal 2: MTC SIB-1 transmits discontinuously like legacy SIB-1.
Proposal 3: MTC SIBs should be transmitted over 6 PRBs.
Proposal 4: Introduce common search space of ‘Physical downlink control channel for MTC’.
Proposal 5: Further investigation on impact of the DVRB transmission of legacy common control messages is needed.
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