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1. Introduction
In RAN1#82, the following agreements have been made regarding paging: 
· If CSS is necessary, 

· Different UEs can monitor M-PDCCH CSS in different narrowbands and in different subframes

· FFS whether or not to support more than one decoding candidate of the CSS in a narrowband. If it is supported, FFS for UEs monitoring the same narrowband, whether or not the UEs may monitor different decoding candidates of the CSS in the narrowband

· FFS: Starting subframe of M-PDCCH CSS and starting ECCE index of M-PDCCH candidate(s) for a CSS in a narrowband 

· For an M-PDCCH CSS for a UE in coverage enhancement

· M-PDCCH candidates with different R (number of repetitions) is supported

· M-PDCCH common search space (CSS) is necessary at least for paging and RAR

· Note: the name may be revisited if there is issue identified

· For an MPDCCH transmitted with a repetition number R, the UE is able to determine R 

Also, some agreements in RAN2 related to paging affect RAN1 design:

· Rel-13 “normal complexity” UEs in enhanced coverage are paged using the mechanism introduced for paging Rel-13 “low complexity” UEs.

· For CN initiated paging, the starting subframe of a Paging Occasion and the repetition pattern of that Paging Occasion is determined irrespective of the UEs coverage extension level. 

· Extend the radio paging information container (MME => eNB) to provide information on whether the paging request is for a Rel-13 low complexity/enhanced coverage UE.

· For LC/EC UEs, RAN2 considers it beneficial if the CN (MME) provides the “paging attempt number” to the eNB.

· Coverage enhancement level related information and the corresponding cell ID is provided from eNB to MME.

· The UE does not inform the network when it changes the extended coverage level within a cell nor when it changes to another cell while being in extended coverage (unless it changes the tracking area)
· The UE is not required to detect SIB change while being in RRC CONNECTED. The NW may release the UE to IDLE if it wants the UE to acquire changed SIB or provide the updated SIB by dedicated signaling.

In this contribution, we provide our view on the paging mechanism for eMTC 

2. Paging

The current agreement in RAN1 is to have MPDCCH + PDSCH for paging. Thus, it is necessary to define some resources (e.g. narrowband and decoding candidates) to monitor MPDCCH. Note that UE in idle state do not communicate changes in CE to the network, but rather choose to camp on the best available cell meeting the CE requirement. For example, a UE that needs 15dB CE is not expected to camp on a cell offering only 5dB CE. Analogously, the paging message of a cell has to be dimensioned for the worst case UE that may be camping in that cell. Thus, the maximum bundle size for M-PDCCH scrambled with P-RNTI depends on the maximum CE level. This dependency can be explicitly signaled on SIB or implicitly derived from other information, e.g. the SIB1 bundle size. 
Additionally, the eNB might choose to have a first paging attempt with an MPDCCH/PDSCH bundle size that is not targeting 15dB CE, as most of the UE are not in this deep coverage state. Fixing the paging to 15dB CE would incur in extreme overhead for UE with small coverage needs. For example, an eNB can choose to page with CE=5dB, and if no response is received then page again with CE=15dB. Thus, the MPDCCH-PDSCH paging mechanism has to be flexible enough to accommodate these different bundle sizes. We propose the following:

· The UE might monitor multiple repetition levels, corresponding to different CE. If a UE is in good coverage, it might assume that there is no MPDCCH for paging after monitoring a number of subframes greater than or equal to the bundle size necessary for it to decode MPDCCH. For example, if by RSRP measurement a UE determines that the necessary bundle size for a correct MPDCCH decoding is 4, it might go back to sleep if after monitoring for 4 subframes it was not able to decode MPDCCH. Note that a page might be transmitted with MPDCCH with a larger bundle size (e.g. bundle size of 8, for UE in very poor coverage), but the UE in good coverage is able to early decode. The UE is also able to detect the bundle size from the decoding (as per RAN1#82 agreement).
· The corresponding PDSCH bundle size is derived from the decoded MPDCCH bundle size. For example, if the decoded MPDCCH corresponds to 15dB CE, then the PDSCH would have the repetition level for 15dB CE.

Proposal 1: 
Define search space for monitoring M-PDCCH with P-RNTI. The bundle size candidates for M-PDCCH is derived from SI (implicitly or explicitly).
Proposal 2:

 The UE monitors multiple repetition levels up to the one corresponding to the current CE level, and the bundle size for PDSCH is derived at least from the decoded bundle size of MPDCCH.
3. Summary 
In this document, we propose the following for paging:
Proposal 1: 
Define search space for monitoring M-PDCCH with P-RNTI. The bundle size candidates for M-PDCCH is derived from SI (implicitly or explicitly).

Proposal 2:

 The UE monitors multiple repetition levels up to the one corresponding to the current CE level, and the bundle size for PDSCH is derived at least from the decoded bundle size of MPDCCH.
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