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1. Introduction
In last RAN3 meeting, the issue of paging optimization was discussed, which was related to SA2’s LS [1].  And no agreement was reached. This contribution provides a new use case (coverage enhancement UEs) for paging optimization, and further discusses the solutions.
2. Discussion
2.1 Use case of coverage enhancement UEs for paging optimization
The purposes of paging optimization [1] are 1) to reduce the paging load on the radio interface/S1 interface, and 2) to lower processing load on MME from sending pages to large number of eNBs. 
In Rel-13, the coverage enhancement UE is introduced by the RAN1leading WI [2]. For this kind of UEs, the same paging message will be repeated many times on the radio interface. And according to the current paging mechanism, every eNB receiving the S1 paging message from MME will repeat to page the UE on the radio interface by multiple times, even though the UE is not in the eNB’s coverage. In general, the paging load is very high due to the paging in the TA area, but most of them are wasted. Since the coverage enhancement UE are mostly low-mobility or stationary devices, studying paging optimization for it will cost not much complexity and bring a lot of benefits. Therefore, we propose:
Proposal 1: Consider coverage enhancement UEs as a use case for paging optimization.
2.2 Solutions for paging optimization
To reduce the paging load on the radio interface, one direct solution is to reduce the number of eNBs that receiving the S1 paging message. If MME only sends S1 paging message to the specific eNB which UE is under its coverage, the paging load on the radio interface/S1 interface and processing load on MME are both reduced. Since the coverage enhancement UE are mostly low-mobility or stationary devices, the solution for paging optimization needs to consider the following factors:
1) UE’s mobility state (low-mobility or stationary)
This can be represented by UE’s mobility state (low-mobility or stationary) directly, or by the cells that UE camps on. For stationary UE, this information can be obtained from core network (e.g. subscription information), eNB (statistics) or UE report. For low-mobility, this information can be obtained from eNB or UE report, e.g. mobility history information (e.g. timestamps of past visited cells). UE report will impact air interface, and core network can’t get the UE’s mobility history information. Therefore, eNB is the suitable entity to provide UE’s mobility state.
2) Whether UE is using coverage enhancement

How to get this information is under the discussion of RAN1 leading WI [2], and it can be assumed that this information can be used by the network.
When MME knows the above information, it can send pages to the specific eNB which UE is under its coverage to reduce the paging load.
Proposal 2: For paging optimization, the important information is UE’s mobility state (low-mobility or stationary).
The eNB can get the UE’s mobility state, and it can provide this information to MME by ‘low-mobility’/‘stationary’ indication, or by the UE camped on cells / the UE past visited cells. Which of these two kinds of information is used can be discussed.
Proposal 3: Discuss the content that eNB provide to MME to represent UE’s mobility state, e.g. ‘stationary’/‘low-mobility’ indication or the UE camped on cells / the UE past visited cells.
For stationary UE, the paging messages can be sent to the specific eNB that UE is under its coverage. However, for low-mobility UE, the UE past visited cells can not completely represent the cell that UE current camps on. Therefore, the paging requests from MME can unfortunately be sent to the eNB that UE isn’t under its coverage. In this case, the X2 interface can be used to forward this kind of paging requests. This can reduce the overall paging load on the radio interface, and guarantee that the paging can be received by the UE. How to choose the eNB to forward the paging requests can be discussed further.
Proposal 4: Paging requests forwarded via X2 interface can bring benefits, and the feasibility needs to be discussed.
3. Conclusion
This contribution discusses new use case (coverage enhancement UEs) and solutions for paging optimization, and summarized in the proposal below:
Proposal 1: Consider coverage enhancement UEs as a use case for paging optimization.
Proposal 2: For paging optimization, the important information is UE’s mobility state (low-mobility or stationary).
Proposal 3: Discuss the content that eNB provide to MME to represent UE’s mobility state, e.g. ‘stationary’/‘low-mobility’ indication or the UE camped on cells / the UE past visited cells.
Proposal 4: Paging requests forwarded via X2 interface can bring benefits, and the feasibility needs to be discussed.
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