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1 Introduction

In RAN1#82 meeting, the following agreements on paging are provided [1]:
· Confirm the working assumption to use M-PDCCH scheduled PDSCH carrying paging record(s)

· One or more narrowbands can be configured by eNB for paging

· A UE monitors a paging occasion in one of the configured narrowbands in the subframe based on at least UE ID at least for paging record(s)

· On indicators for system information update, ETWS, and CMAS:

· Option A: Transmit in M-PDCCH 

· Option B: Transmit in PDSCH 

· FFS if the paging occasion for SI update, ETWS, and/or CMAS is a cell common or not

· FFS additional information (e.g. CFI, TDD configuration) in the associated DCI or paging message

· The M-PDCCH search space for paging includes M-PDCCH candidate(s) with the highest CE level configured in the cell

· Note: the ‘CE level’ can be replaced by a proper terminology later if needed

In this contribution, remaining issues on paging are discussed from RAN1 perspective for Rel-13 low complexity UEs in normal and enhanced coverage.
2 Paging
2.1 Transmission of paging
For enhanced coverage of paging messages, as many subframes as possible should be used to reduce paging delay, i.e., subframe #0/4/5/9 may be used for FDD, and subframe #0/1/5/6 may be used for TDD. Besides, if eNB’s system information (e.g., MBSFN subframe configuration) could be acquired in time by Rel-13 low complexity UEs in enhanced coverage and idle state, other subframes except the above four subframes may also be used for Paging transmission. The Paging Occasions for paging transmission may be determined based on UE ID.

In enhanced coverage, paging records with different coverage levels may be transmitted in one message and the repetition times would be determined by the maximum coverage level. Alternatively, paging records with different repetition levels may be separately transmitted according to the coverage levels. Considering resource utilizing efficiency, separately transmitting paging messages according to the coverage levels would be preferable.

Proposal 1: For FDD, at least subframe #0/4/5/9 should be used for paging transmission for Rel-13 low complexity UEs in enhanced coverage.

Similar to PDSCH, hopping for paging messages may also be considered. Different paging messages may share common hopping interval, which may be predefined or indicated in MTC SIB1. Considering potential available subframes for paging transmission, e.g., subframe #0/4/5/9 for FDD, hopping interval for paging messages may be one or more frames. Considering that same or overlapping set of narrowbands may be used for paging message, and other broadcast/unicast data, identical hopping interval (e.g., multiple frames) may be considered to ensure resource alignment and resource utilization efficiency.

2.2 Indicators for SI update and ETWS/CMAS
An IDLE UE would receive notification information to acquire the indication of system information (SI) update, ETWS and CMAS (only for ETWS and/or CMAS capable UEs). On indicators for SI update, ETWS and CMAS, Option A (Transmit in M-PDCCH) and Option B (Transmit in PDSCH) were proposed in RAN1 #82 meeting. Since total notification information is no more than 3 bits, it is very power-inefficient for UEs to receive PDSCH and the associated M-PDCCH when no paging record needs to be delivered, especially for enhanced coverage, in which both PDSCH and the associated M-PDCCH are repeated in a number of subframes. Besides, in RAN2 #91 meeting, it has been agreed that “It is possible to notify the IDLE UE of a system information update using the control channel (M-PDCCH) while avoid sending a paging record on the shared channel”. Thus, transmitting the above notification information in M-PDCCH is preferable and should be supported.
The new DCI(s) dedicated for indication of SI update, ETWS and CMAS may be defined. In this case, the transmission occasions and narrowband in which the above new DCI(s) transmitted need to be configured, e.g. via MTC SIB1. Besides, considering that at present new DCI(s) only contains at most 3 valid bits, which is much less than CRC length of 16 bits, the additional updated system information (e.g. CFI and TDD configuration) may also be included in the new DCI(s) in order to further improve resource efficiency. Alternatively, the DCI(s) scheduling PDSCH (i.e., paging messages carrying paging records) may be reused for indication of SI update, ETWS and CMAS. In this case, an additional field indicating whether PDSCH is transmitted or not is needed in the above DCI(s).
Proposal 2: The indicators for SI update, ETWS and CMAS are transmitted in M-PDCCH.
3 Conclusions

In this contribution, remaining issues on paging are discussed from RAN1 perspective for Rel-13 low complexity UEs in both normal and enhanced coverage. We make the following proposals:
Proposal 1: For FDD, at least subframe #0/4/5/9 should be used for paging transmission for Rel-13 low complexity UEs in enhanced coverage.

Proposal 2: The indicators for SI update, ETWS and CMAS are transmitted in M-PDCCH.
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