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1. Introduction 
In R3-150922(R2-151786), RAN2 has replied the issues raised by RAN1, some agreement are related the transaction between eNB and MME.

This document discusses the possible coverage enhancement level related information provided by eNB to MME.

· The time spent and time stamp of each coverage status for cells the UE has visited 
2. Discussion

	RAN2 has agreed that Rel-13 “normal complexity” UEs in enhanced coverage will be paged using the same mechanism for paging Rel-13 “low complexity” UEs.RAN2 would like to provide the following answers:
Question 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? 

RAN2 agreed that both UE radio capability (Rel-13 low complexity and/or enhanced coverage capability) and information about UE’s enhanced coverage level are used in the eNB to determine the amount of coverage enhancement techniques required.

Question 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? 

It is beneficial to store UE’s enhanced coverage level related information in the CN. RAN2 agreed that the IDLE UE does not inform the network when it changes the enhanced coverage level within a cell or when it changes to another cell.
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.


According to the RAN2 agreement, the coverage enhancement (shorten as CE) level related information and the corresponding cell ID are provided from eNB to MME. 

If a UE is known as stationary, the last known CE level is beneficial for eNB to decide the repeated paging number for the UE.

But if a UE in mobility, at least in low mobility, the likelihood to reach the UE in the last serving cell degrades much and the paging number according to the last known CE level is also far away from accuracy. E.g. the last coverage status for a UE is good and normal paging is used, but the UE could not decode the paging correctly since UE may turn into the bad coverage. Reversely, the last known CE level indicates the repeated paging is needed, the extra repeated paging may be redundant if the UE turns into the good coverage.

Observation1: Paging success is likely to degrade or extra paging is likely to be wasted if only the last CE level is applied.
In paging optimization, the cells UE last visited and their neighbour cells are proposed to assist MME to decide the paging area with high likelihood to reach a UE. A list of eNBs and cells are agreed to be provided from eNB to MME. The agreement for the overlapping requirement should be applied for MTC paging as well.

Although the cells UE last visited only provide evidence for the UE mobility among cells, they don’t express the UE mobility among the CE levels. 

When a UE crosses “bad coverage status” and “good coverage status” time by time, the CE level of the UE also changes accordingly. In hence, the history CE level information of a UE is beneficial to foresee the UE’s CE level with high likelihood when paging is needed. The history CE level information may include a list of CE level and the time spent or timestamp for the dedicated CE level, etc.  
 According to the accumulated history CE level information of a UE, the UE is recorded to probably spend a long time (e.g. from 23:00-6:00) to stay at a cell and a CE level. Considering the UE’s user is probable stay at home at this interval, the indoor mobility can be ignored. During this interval, when the downlink data is arrived and paging is needed, additionally according to the last known CE level , the deduced CE level is likely to be accurate. The appropriate paging repeated number can be decided.
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FIG.1

The CE level of a UE may change when UE stay at cell and the CE level of a UE may not change when UE move to another cell. In hence, the CE level is better to be recorded along with the cells UE visited.  As the cells UE visited comes from UE mobility history information, which is derived from the E-UTRAN, the CE level information related to each cell visited by UE should also be kept maintained by the E-UTRAN.
The coverage enhancement is the feature of the ETURAN. The MME just store and transparently transfer a UE’s history CE level information to the eNB. This information is useful to assist the eNB to decide a appropriate repeated paging number the UE.

Proposal1: It is proposed to introduce a UE’s coverage enhancement level information, provided to the MME at connection release, which contains a list of time spent and the time stamp on each coverage enhancement level in each cell the UE last visited. 
3. Conclusion
This document discusses the possible coverage enhancement level related information provided by eNB to MME.

Observation1: Paging success is likely to degrade or extra paging is likely to be wasted if only the last CE level is applied.
Proposal1: It is proposed to introduce a UE’s coverage enhancement level information, provided to the MME at connection release, which contains a list of time spent and the time stamp on each coverage enhancement level in each cell the UE last visited. 
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