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1. Introduction
In RAN2’s LS [1], there are some answers about paging for Rel-13 low complexity UEs and/or UEs operating coverage enhancements (CE).  The answer of question 3 is shown as below:

	Question 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”)?

It is important for the network to know the cell identity where the last known enhanced coverage level is relevant. RAN2 has agreed that coverage enhancement level related information and the corresponding cell ID are provided from eNB to MME and back. However, to which eNBs the MME sends the paging request is up to network implementation. It is FFS whether the cell ID is visible to the MME.


For the yellow highlighted part above, there are some issues to be discussed in RAN3, e.g., how the coverage enhancement level related information and the corresponding cell ID is provided from eNB to MME. This document gives some discussion on this topic.
2. Discussion
2.1 Rel-12 mechanism
In Rel-12, the RRC container “UERadioPagingInformation” is carried in the S1 message UE CAPABILITY INFO INDICATION from eNB to MME. Since the Rel-12 RRC container is only related to UE category 0, in general, it doesn’t changed. And only during attach and TAU procedure, the UE CAPABILITY INFO INDICATION message can be used.
If the “coverage enhancement level related information and the corresponding cell ID” is still contained in the Rel-12 RRC container “UERadioPagingInformation” and carried by UE CAPABILITY INFO INDICATION message, 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. This may lead to frequent detach/attach or TAU procedures. This will cause more signaling overhead for RAN and CN.
Observation: If the “coverage enhancement level related information and the corresponding cell ID” is still contained in the Rel-12 RRC container “UERadioPagingInformation” and carried by UE CAPABILITY INFO INDICATION message, it can cause more signaling overhead for RAN and CN.
2.2 How the eNB provide the CE level related information to MME
According to the analysis in section 2.1, it is better to use other S1 message to carry the radio paging information container. RAN2 has the agreement “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”. And when UE is in connected mode, the eNB can obtain the UE’s coverage enhancement level by itself. So it’s better for eNB to provide the UE’s CE level related information to MME when the UE leaves RRC connected mode. Therefore, the more suitable S1 message to carry the RRC container “UERadioPagingInformation” is the UE CONTEXT RELEASE COMPLETE message. In addition, this S1 message can already contain the Cell ID (User Location Information). So it is enough for the radio paging information container to include only the UE’s coverage enhancement level related information.
Proposal: Adopt the S1 message UE CONTEXT RELEASE COMPLETE to carry UE’s coverage enhancement level related information and the corresponding cell ID.
3. Conclusion
This contribution discusses how the coverage enhancement level related information and the corresponding cell ID is provided from eNB to MME, and summarized in the proposal below:
Proposal: Adopt the S1 message UE CONTEXT RELEASE COMPLETE to carry UE’s coverage enhancement level related information and the corresponding cell ID.
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