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1. Introduction
In RAN2#89bis meeting, some agreements [1] about paging for Rel-13 low complexity UEs and/or UEs operating coverage enhancements (CE) were achieved:

	Agreements
1
Rel-13 “normal complexity” UEs in enhanced coverage are paged using the mechanism introduced for paging Rel-13 “low complexity” UEs.

3
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. 

6
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.

6a
For LC/EC UEs, RAN2 considers it beneficial if the CN (MME) provides the “paging attempt number” to the eNB.

7
Coverage enhancement level related information and the corresponding cell ID is provided from eNB to MME.

8
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)

9    Inform RAN1, RAN3, SA2, and CT1 about the discussion above.


This document gives some further discussion on the remained issues for paging.
2. Discussion
2.1 How are the paging messages transmitted
In current specification, eNB sends the paging of the UE at pre-determined time location, i.e. Paging Frame (PF) and Paging Occasion (PO). For Rel-13 low complexity UEs using the reduced bandwidth (RBW) of 1.4 MHz, it can’t read the legacy PDCCH with P-RNTI to receive its paging message. Therefore, two kinds of solutions can be considered:
Solution 1: UE receives its paging scheduled by EPDCCH
Solution 2: UE receives its paging from fixed subframe patterns without scheduling

These two kinds of solutions are both feasible from RAN2 point of view. Actually, it is more related to RAN1. Therefore, it is suggested RAN2 to wait for RAN1’s progress on this issue. 
Proposal 1: Wait for RAN1’s progress on how to transmit paging messages, e.g. scheduled by control channels or by fixed subframe patterns.
The paging message is transmitted repeatedly for CE mode UE, it is possible that current paging cycle is not long enough in this case. Therefore, some extension of paging cycle and even SFN can be assumed. This is not difficult from RAN2 point of view. If paging messages for Rel-13 low complexity UEs would also be used to indicate SI update, the length of the current Modification Period could not be sufficient to cover the repetitions of paging message. And if the Modification Period has to be extended beyond its maximum length, i.e. 10.24 sec, SFN should be also extended. Since the repetition number of paging depends on RAN1’s discussion, whether the current paging cycle and SFN needs to be extended can also wait for RAN1’s conclusions.

Proposal 2: Wait for RAN1’s conclusion on the repetition number of paging messages, and then discuss whether to extend the paging cycle and even SFN.
The repetition pattern of paging messages can be discussed by RAN2, and the following issues can be considered:

1) The candidate subframes that can be used for paging transmission

In current LTE system, for FDD, the subframe #0, #4, #5 and #9 can be used for paging transmission, and for TDD, it is subframe#0, #1, #5 and #6. This means, no matter for FDD or TDD, in one frame, the maximum candidate subframes for paging transmission are four. Therefore, using current candidate paging subframes, the whole number of subframes for paging repetition in one paging cycle (e.g. 2.56s) is large enough for Rel-13 low complexity UEs and/or UEs operating coverage enhancements. 
Proposal 3: The current candidate subframes for paging transmission (subframe #0, #4, #5 and #9 for FDD and subframe#0, #1, #5 and #6 for TDD) can still be used for Rel-13 low complexity UEs and/or UEs operating coverage enhancements.

2) The subframe multiplexing for different UEs
For UEs in different coverage extension level, the repetition number of the paging messages is different. If they are multiplexed in the same paging messages, there will be signaling waste for low coverage extension level UE. Therefore, it’s better to multiplex the same coverage extension level UEs’ paging in one paging message, and they will have the same repetition number for the paging message. Another kind of multiplexing is to using different PRBs for different UE’s paging message in the same subframe. However, this is more like a RAN1 issue.
Proposal 4: Multiplex the same coverage extension level UEs’ paging in one paging message.
2.2 How the eNB provide the CE level related information to MME

In Rel-12, the RRC container “UERadioPagingInformation” is carried in the S1 message UE CAPABILITY INFO INDICATION from eNB to MME. If the “coverage enhancement level related information and the corresponding cell ID” is still contained in the RRC container “UERadioPagingInformation”, when the UE’s coverage enhancement level is changed, the UE CAPABILITY INFO INDICATION procedure will be triggered again. And the frequency of sending UE CAPABILITY INFO INDICATION from eNB to MME depends on the change frequency of UE’s coverage enhancement level. Therefore, it is better to use other S1 message to carry this radio paging information container. When the UE is in idle mode, it 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). And when UE is in connected mode, the eNB can obtain the UE’s coverage enhancement level by itself. Therefore, the more suitable S1 message to carry the RRC container “UERadioPagingInformation” is the UE CONTEXT RELEASE COMPLETE message. And this S1 message can already contain the User Location Information (Cell ID). So it is enough for the radio paging information container to include only the UE’s coverage enhancement level related information.
Proposal 5: The extended radio paging information container (from eNB to MME) can only include UE’s coverage enhancement level related information (the corresponding cell ID is contained in the S1 message). 
3. Conclusion
This contribution discusses paging for Rel-13 LC UE and summarized in the proposal below:
Proposal 1: Wait for RAN1’s progress on how to transmit paging messages, e.g. scheduled by control channels or by fixed subframe patterns.
Proposal 2: Wait for RAN1’s conclusion on the repetition number of paging messages, and then discuss whether to extend the paging cycle and even SFN.
Proposal 3: The current candidate subframes for paging transmission (subframe #0, #4, #5 and #9 for FDD and subframe#0, #1, #5 and #6 for TDD) can still be used for Rel-13 low complexity UEs and/or UEs operating coverage enhancements.
Proposal 4: Multiplex the same coverage extension level UEs’ paging in one paging message.
Proposal 5: The extended radio paging information container (from eNB to MME) can only include UE’s coverage enhancement level related information (the corresponding cell ID is contained in the S1 message).
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