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1 Introduction
New WID [1] for MTC is agreed in RAN #65 meeting. A new UE category/type with reduced UE bandwidth of 1.4 MHz in downlink and uplink is required. The transmission scheme of SIBs/RAR/ Paging needs to be designed in order to realize the requirements of low complexity, coverage enhancement and power consumption reduction. This document provides some general considerations on it.
2 Discussion
SIBs/paging/RAR are shared with normal UE or not?
Firstly, we will discuss if normal UEs and Rel.13 MTC UEs share the same SIBs/RAR/paging or not in physical layer. 
Current SIB1 is transmitted in predefined subframe periodically, and other SIBs are transmitted in certain subframe within indicated SI-windows. To enhance the coverage, repeated transmission of SI message is required for large number of subframes which likely would exceed the length of the SI-window. Since SI-Windows of different SIs are not allowed to be overlapping, it remains to be seen how this extension/ repetition is really carried out. From MTC design perspective, as target mobility is low and MTC applications are delay insensitive, longer periodicity of SI message like a minutes order does not cause the problem. On the other hand, for non MTC UE perspective, longer periodicity of SI message like more than a second would cause the situation not to able to receive SI in time in high mobility case and this would be the problem for delay sensitive traffic. If the scheduling message for the SI message is also transmitted repeatedly, it is even worse. 

As the agreement in Rel-12, assigned PDSCH is transmitted not before end of (E)PDCCH for the MTC UEs in enhanced coverage mode. Aiming for high level of commonality between solutions for low complexity and coverage enhancement, cross-subframe scheduling is necessary. However, PDCCH and PDSCH for current SI message are transmitted in the same subframe. For MTC UEs, the required acquisition time of system information can be far more relaxed than normal UEs because of the delay tolerance applications. If MTC UEs need to wake up frequently to check the system message, it reduces the battery life time. In addition, to repeat unnecessary SI contents for MTC cause frequency usage inefficiency. To minimize SI contents for MTC is essential from efficiency and battery consumption. Therefore, the SI contents needs be reduced differently from normal UEs.
Currently, one paging message may include the paging information of multiple UEs. UE detects its paging information in the paging occasion by P-RNTI. Paging frame and paging occasion within the paging frame is determined by UE-specific ID IMSI (TS 36.304 section 7.1). If the paging information for normal UEs and MTC UEs are involved in the same paging message and the paging message are transmitted repeatedly, the paging occasions may overlap and current paging occasion design doesn’t work. Also, the cross subframe scheduling required for repetition case is not supported for normal UEs. Thus independent transmission of paging message for MTC UEs is needed.
Current RAR also contains many RA responses. Similar as SIBs and paging message, repeated RAR cannot be decoded by normal UEs because of cross subframe scheduling. RAR for MTC UEs should be transmitted independently.
Proposal 1: SIBs/paging/RAR for MTC UEs are independent from normal UEs.
Simultaneous reception of SIBs/paging/RAR and unicast

In Rel-12, 3GPP has discussed whether simultaneous reception unicast and SIBs/paging/RAR is supported for low category UEs [2]. The background is that SIBs/paging/RAR are shared with normal UEs. In Rel-13, as we don't propose to share SIB/paging/RAR with normal UEs, this issue need to be reconsidered.
Our view is MTC Rel. 13 UE is not required to able simultaneous reception between SIBs/paging/RAR and unicast. The amount of repetition level may be different between SIBs/paging/RAR and unicast because of the different contents size. The simultaneous reception increase buffer size and the buffer handling more complex. In addition, simultaneous transmission could increase the number of the repetition as available power/resource in a subframe is reduced. This means power consumption is increased. As the separate procedure for repeated transmissions are necessary for SIBs/paging/RAR, we think RAN2 impact of non-simultaneous reception would be similar or smaller. Therefore, we propose to agree that simultaneous reception of SIBs/paging/RAR and unicast is not supported for Rel-13 MTC UEs. 
Proposal 2: Simultaneous reception of SIBs/paging/RAR and unicast for a Rel.13 MTC UE is not supported.
Reduced usage of control channel for SIBs
Current SIBs other than SIB1 are transmitted within SI window and UEs need to blindly detect the DCI to check in which subframe the SI message is transmitted. This scheme provides more flexibility for eNB’s scheduling. However, MTC UEs are delay tolerant and more sensitive to the power consumption. It is better for MTC UEs to receive certain SIBs in fixed subframes to avoid unnecessary blind detections. 
Legacy SIBs are transmitted in scheduled PDSCH and scheduled by PDCCH. Repetitions for both (E)PDCCH and PDSCH are necessary for MTC UEs to provide the enhanced coverage. Also, the repetitions of control channel and data channel need to be transmitted in separated subframes. To reduce the overhead and transmission delay, it is better to minimize the usage of control channel. Thus, SIB1 is transmitted on predefined resources by predefined way without scheduling channel and other SIBs is transmitted in the way signalled by SIB1.
Proposal 3: SIB1 is transmitted on predefined resources by predefined way without scheduling channel and other SIBs is transmitted in the way signalled by SIB1.
UE-specific Paging and RAR
In [3], it was proposed that RAR/Paging can be transmitted in UE-specific way. The potential benefits are:
· Reduce the burden of performance improvement caused by reduced bandwidth and coverage enhancement.

· Reduce the overhead of common control channel for MTC UEs, even no need to design common control channel if SIBs are transmitted without scheduling channel. 

UE-specific paging means the network is required to track UE location per cell level and not tracking area level for idle mode mobility. This increases UE power consumption on tracking area update, although low mobility of MTC UE may tolerate this. However, the different repetition level for different UEs could reduce the amount of paging resource usage. Thus, more evaluation on the benefit of UE-specific paging is necessary.
There could be two interpretation of UE-specific RAR. One is only non-contention based PRACH can be used. This is quite inefficient usage of PRACH. Assuming large number of MTC UEs, this is quite inefficient solution. Another interpretation is RAR is tied to PRACH resource. It is actually PRACH specific RAR. If RAR is indicated by (E)PDCCH equivalent, the search space to indicate PDSCH contains RAR would be decided by used PRACH resource. If no (E)PDCCH is used, the resource for PDSCH contains RAR would be determined by used PRACH resource. Then the different repetition level of RAR for different PRACH repetition can be possible.

Proposal 4: Need careful evaluation on UE-specific paging involving RAN2 and SA2.

Proposal 5: Need careful evaluation on PRACH specific RAR.
Proposal 6: Contention based PRACH need to be supported.

3 Conclusion

This paper mainly discussed the common control message for Rel-13 MTC. We have following proposals, 
Proposal 1: SIBs/paging/RAR for MTC UEs is independent from normal UEs.
Proposal 2: Simultaneous reception of SIBs/paging/RAR and unicast for a Rel.13 MTC UE is not supported.
Proposal 3: SIB1 is transmitted on predefined resources by predefined way without scheduling channel and other SIBs is transmitted in the way signalled by SIB1
Proposal 4: Need careful discussion on UE-specific paging.

Proposal 5: Need careful evaluation on PRACH specific RAR.
Proposal 6: Contention based PRACH need to be supported.
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