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1. Introduction

So far, RAN2 has made the following agreements regarding the paging:

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)
This paper will introduce the paging procedure in the enhanced coverage mode.
2. Discussion
Fig. 1 is a paging procedure we assume:
1. Upon ATTACH or TAU, Rel-13 MTC UE informs MME of its latest repetition level, e.g. estimated from UE’s downlink measurement.

2. MME sends a Paging with the repetition level, paging attempt number, an indicator for Rel-13 paging request and so on. The indicator could be provided implicitly. 

3. eNB repeatedly transmits M-PDCCH including P-RNTI and the repetition level for paging message. 

4. UE starts to decode M-PDCCH at its paging timing calculated by a modified PF and PO. UE checks if M-PDCCH includes a P-RNTI, and UE also acquires the repetition level information for the paging message.
5. eNB repeatedly transmits paging message.

6. If M-PDCCH includes the P-RNTI, UE starts to PDSCH to acquire its paging message by using the acquired repetition level information.

7. UE fails to decode the paging message.

8. MME also identifies no response from UE, based on a timer. MME can re-try to send Paging. MME could increase the repetition level by 1 or max level.

9. MME sends the Paging again.

10. Same as in Step. 3. M-PDCCH indicates new UE repetition level increased by 1 or max level for the paging message.

11. Same as in Step. 5. 

12. UE succeeds to decode the paging message due to the increase repetition level.
13. Service Request procedure
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Fig. 1 Paging reception procedure 

In RAN1#81 meeting, RAN1 agreed that for UEs in coverage enhancement, the repetition level for at least unicast PDSCH/PUSCH is dynamically indicated via the existing field or new field in DCI. Actually, it is still FFS for paging message. But, we can apply the principle still to the paging case. According to the RAN2 agreement, the UE will not inform the network except for TAU. It means that MME can provide the UE repetition level not suitable any longer to eNB. If the paging attempt fails, the network could re-attempt with the increased repetition level. Then such the explicit signaling via M-PDCCH for the repetition level is reliable and efficient. 
In the paging procedure, the size of paging message is variable. A paging message can include multiple paging records up to 16, where one paging record corresponds to a UE. One concern is that the message size would impact the required number of repetitions. For some cases, the size could be limited depending on the required number of repetitions. On the other hand, for Rel-13 EC UE, the restriction for the number of the multiple paging records need not be specified because the network can handle the suitable size of the paging message.
Proposal 1: RAN2 to consider the paging procedure in which M-PDCCH carries the number of repetitions of the paging message. 

Proposal 2: As in legacy, a paging message can still include multiple paging records up to 16. The network can handle the suitable size of the paging message.
3. Conclusion
It is proposed that
Proposal 1: RAN2 to consider the paging procedure in which M-PDCCH carries the number of repetitions of the paging message.
Proposal 2: As in legacy, a paging message can still include multiple paging records up to 16. The network can handle the suitable size of the paging message.
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