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1. Introduction

Great progress has been made in the last few meetings regarding CRS muting for eFeMTC. In #86 meeting, RAN4 sent an LS to RAN2 on the agreements of the indication of the CRS muting by the network to UE, in which it also is captured that in a cell where CRS muting is applied RAN4 agreed that CRS are always transmitted in the following number of PRBs in the centre of the cell BW: 6 PRBs or 24 PRBs.
	RAN4 has discussed CRS muting for Release 15 eFeMTC UEs. Based on the discussions, RAN4 conclusions are:

· RAN4 finds it beneficial that the network informs the Release 15 efeMTC UE information related to CRS muting in both RRC idle and RRC connected state, and the communicated information comprises:

· Whether or not CRS muting is enabled in the serving cell. 

In RRC connected state the Release 15 efeMTC UE should be configured with CRS muting information for the target cell e.g. in handover command. 

In addition, in a cell where CRS muting is applied, RAN4 agreed that CRS are always transmitted in the following number of PRBs in the centre of the cell BW:

· 6 PRBs, or

· 24 PRB

Therefore, there is a need for the network to inform UE about the number of PRBs in the central frequency of the cell bandwidth when muting is enabled.




It is agreed that the CRS muting information in the serving cell should be provided to the UE. What is remained is that whether the CRS muting information of the neighbour cells should also be provided to the UE either in SI or by dedicated signalling.
In this paper, we discuss about the neighbour cell CRS muting information and the way it is provided to UEs. A corresponding LS is prepared accordingly.
2. Discussion
2.1. Baring legacy UE

It is agreed in the parallel item of network-based CRS IM that the cells with enabled CRS mitigation should bar the legacy UE. Similarly, in eFeMTC CRS muting, we should also implement the same idea that the legacy UE shall be barred so that once CRS muting is enabled in the cell, no legacy UE can be served by the muted cells.
To enable the baring for eFeMTC CRS muting, we are considering adding the baring information in the system information. Thus the capable UE shall read the R15 information to know that only legacy UE should be barred by the muted cell.

Proposal 1: Baring information should be carried by the system information to bar legacy UE from camping on the CRS muted cell.

2.2. On the signaling for the measurement on neighbour cells
When considering the neighbour cell measurement, we should also enable neighbour cell CRS muting information in the system information and dedicated signaling so that legacy UE and capable UE can correctly perform RRM measurements.
In idle mode, the CRS muting information should first be carried in the system information for both the serving cell and the neighbour cells to bar legacy UE from camping. Thus the SIB1 should be carrying those information. Second, the neighbour cells with enabled CRS muting should be excluded from the neighbour cell list of the legacy UE but not excluded from the list of capable UE. In this way the idle mode measurements for legacy UE can save huge energy and achieve better efficiency.
In connected mode, the CRS muting information and target CRS bandwidth should be provided with the handover command to ensure fair performance.
Proposal 2: Whether or not the CRS muting is enabled in the neighbour cell should also be provided to the UE in system information and dedicated signaling.
Proposal 3: Neighbour cells with enabled CRS mitigation are excluded from the neighbour cell info list of system information for legacy UE.
2.3. LS to RAN2
With the above discussions, we should inform RAN2 that the corresponding signaling should be constructed to ensure fair performance of eFeMTC CRS muting. We propose to send the LS in the below manner.

In RAN4 #87, RAN4 has agreed on the following.

Legacy UE is not allowed to camp on the CRS muted cells.
The signalling support of eFeMTC CRS muting should include,

· SI and RRC signalling are used by the network to make the UE aware of whether the CRS muting is enabled or not and the following information is needed in the SIB

· CRS muting is enabled or not and whether the serving cell is baring legacy UE is carried in SIB1

· CRS muting is enabled or not and whether the neighbour cell is baring legacy UE re-selection is carried in SIB4 and SIB5 for intra- and inter- frequency neighbour cells

Therefore RAN4 asks RAN2 to kindly take the above information into consideration.
Proposal 4: Send an LS to RAN2 addressing the issue.
3. Conclusion
In this paper, we discuss about the neighbour cell CRS muting information and the way it is provided to UEs. A corresponding LS is prepared accordingly.
Proposal 1: Baring information should be carried by the system information to bar legacy UE from camping on the CRS muted cell.

Proposal 2: Whether or not the CRS muting is enabled in the neighbour cell should also be provided to the UE in system information and dedicated signaling.
Proposal 3: Neighbour cells with enabled CRS mitigation are excluded from the neighbour cell info list of system information for legacy UE.
Proposal 4: Send an LS to RAN2 addressing the issue.
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