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1. Introduction
In the last meeting, RAN3 received LS on paging for MTC from SA2, which asks to provide answers RAN1, RAN2 and RAN3 to the following questions [1]:
	1.
Is the eNB expected to determine the required amount of coverage enhancement techniques based only on static information (such as UE radio capability) or also dynamic information e.g. whether they are in good or bad coverage? 

2.
Is there benefit to store the information about whether the UEs (in idle mode) are in good or bad coverage in CN, in order for some information to be later contained in paging message to eNB? 

3.
Is it important that the CN ONLY sends S1 interface paging to the last used eNB (e.g. would the RAN be adversely impacted if other eNBs received the request paging indicating “coverage enhancement required”)?

4.
Is there benefit to indicate to the eNB whether the page is an e.g. 1st page or 2nd, or last page from the MME for that UE?

5.
Is there a benefit for the MME to potentially cancel paging when the UE has responded to the MME in order to avoid the other eNBs in the paging area to send further paging over the air?


In this contribution, we provide our view on questions above except question 1.
2. Discussion

2.
Is there benefit to store the information about whether the UEs (in idle mode) are in good or bad coverage in CN, in order for some information to be later contained in paging message to eNB?
If the information about whether the UE operating Coverage Enhancement (CE) is in good or bad coverage can be stored in the MME, it can be provided to the eNB via paging message when the MME receives paging request. Also, based on information received from the MME, the eNB may decide how many repetition transmissions are needed for the UE to be paged.
Observation 1: There is benefit to store the information for coverage status of the UEs in CN because based on this information, the eNB may decide the number of repetition transmissions for paging.
3.
Is it important that the CN ONLY sends S1 interface paging to the last used eNB (e.g. would the RAN be adversely impacted if other eNBs received the request paging indicating “coverage enhancement required”)?

Rel-13 low complexity UEs and/or the UEs operating CEs are stationary. Since it is likely that the eNB which they camps on does not change, they receives paging from the same eNB. So, if the MME can be aware of the last used eNB for the UE to be paged, it sends paging message to the last used eNB only.

Observation 2: It is important that the CN only sends S1 interface paging to the last used eNB because Rel-13 low complexity UEs and/or the UEs operating CEs are stationary.
4.
Is there benefit to indicate to the eNB whether the page is an e.g. 1st page or 2nd, or last page from the MME for that UE?

As mentioned in [2], RAN1 has not yet discussed granularity of coverage enhancements for paging transmissions. However, as example presented by question, the MME may provide the eNB with the number of paging trials. Based on this information received from the MME, the eNB may decide repetition transmission level for paging without the required amount of CE. In other words, if the number of paging trials is large, this means that channel environment of the UE is bad and the MME does not receive the response for paging from the UE. So, the eNB may increase the number of repetition transmissions of paging message to the UE.
Observation 3: There is benefit to indicate to the eNB the number of paging trials so that the eNB can adjust the number of repetition transmissions.
5.
Is there a benefit for the MME to potentially cancel paging when the UE has responded to the MME in order to avoid the other eNBs in the paging area to send further paging over the air?

When a UE is in CE mode but has not the required amount of CE, like question 4, it is assumed that the MME provides the number of paging trials to via paging message to the eNB. For the UE to be paged, the MME sends paging message to the eNBs which belong to the same TA and each eNB receives the same number of paging trials. They perform repetition transmission for paging message based on the number of paging trials. If the UE to be paged receives paging, it sends the response for paging to the MME. When the MME receives the response from the UE through this paging, other eNBs has finished transmission for paging already.
Observation 4: There is no benefit for the MME to potentially cancel paging because paging transmission is ended already in the other eNBs which have no response.
3. Conclusion
We have discussed paging for MTC along SA2 topics and made the following observations:
Observation 1: There is benefit to store the information for coverage status of the UEs in CN because based on this information, the eNB may decide the number of repletion transmissions.
Observation 2: It is important that the CN only sends S1 interface paging to the last used eNB because Rel-13 low complexity UEs and/or the UEs operating CEs are stationary.

Observation 3: There is benefit to indicate to the eNB the number of paging trials so that the eNB can adjust the number of repetition transmissions.
Observation 4: There is no benefit for the MME to potentially cancel paging because paging transmission is ended already in the other eNBs which have no response.
Proposal: We propose to discuss the findings in our paper and liaise to SA2, RAN1, and RAN2 accordingly.
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