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Introduction
In this contribution, we further consider the issue paging transmission for Rel-13 low-complexity UE and/or UE in enhanced coverage.
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Paging Transmission

In RAN1#82, it was agreed that –

· 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
Based on the agreement in RAN1#82, paging record(s) will be transmitted on the PDSCH that is scheduled by the M-PDCCH. In addition, one or more narrowbands can be configured by the eNB to transmit this M-PDCCH, with the UE monitoring one of the configured narrowbands. This allows for possible load balancing of the M-PDCCH among different configured narrowbands which can alleviate the problem of M-PDCCH blocking. To perform this load balancing, a simple scheme whereby the UEs are distributed based on their UE IDs to the different narrowbands can be used. For example, if narrowbands {10, 20} are configured for M-PDCCH monitoring, the UE would select the narrowband based on its UE ID modulo 2. 
Proposal 1: UE monitors a paging occasion in one of the configured narrowbands based on UE ID modulo number of configured narrowbands.

Table 1 shows the approximate number of repetitions required to send one paging record. Because there is no HARQ retransmission for paging, a target BLER of 1% is used. From the table, it is seen that repetitions would be required to transmit the paging record even at SNR of -4dB (corresponding to the cell-edge SNR without coverage enhancement). Based on the results shown, it is seen that, to minimize of transmission time, the PDSCH may need to occupy all 6 PRBs in the narrowband. Thus, if a very compact DCI is to be designed for paging record transmission, then it can be assumed that all 6 PRBs would be used and that the PDSCH is in the same narrowband as the M-PDCCH. This can save up to 8 bits from the DCI.
Table 1. Approximate number of repetitions required for 1% BLER – EPA1, 1Rx.
	SNR
	No of required repetitions

	
	Paging (1 record)

	-4.0
	4

	-14.3
	80


Paging can also be used to notify UEs of upcoming SI modification as well as ETWS and CMAS. Two options are possible for this information - option A: transmit in M-PDCCH and option B: transmit in PDSCH. Because the notification is cell-specific and uses only a few bits, it would be wasteful to transmit this in the PDSCH. Therefore, the M-PDCCH can be used to indicate SI modification update as well as ETWS and CMAS. It might also be possible to indicate other limited information using this container (e.g. CFI, TDD configuration) and this should be kept in mind when designing the DCI for this case.
Proposal 2: The M-PDCCH can be used to indicate SI modification update, ETWS, and CMAS.
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Conclusion
In this contribution, we consider paging transmission and make the following proposals –

Proposal 1: UE monitors a paging occasion in one of the configured narrowbands based on UE ID modulo number of configured narrowbands.

Proposal 2: The M-PDCCH can be used to indicate SI modification update, ETWS, and CMAS.
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