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1 Introduction
In RAN4#85, it was agreed for RRM [1] that:
· RAN4 sees it beneficial for Rel-15 UE to be aware of whether network-based CRS interference mitigation is used by serving and neighbor cells in the area

· In RAN4#86, RAN4 will further discuss solutions for making Rel-15 UE to be aware of whether network-based CRS interference mitigation is used by serving and neighbor cells in the area

In this contribution, we discuss solutions for making the UE aware of whether CRS interference mitigation is used in the serving and neighbor cells.
2 Discussion

It was acknowledged in the last RAN4 meeting by all companies that new signaling making the UE aware of the CRS interference mitigation in serving and neighbor cells can be beneficial for the UE operation. Hence, below we provide some high-level insights into such candidate solution.

Fist, we observe that turning on/off the CRS interference mitigation in a cell is likely to be not very dynamic, so higher-layer signaling should be sufficient.
· Proposal 1: Higher-layer signaling is used by the network to make the UE aware of whether  network-based CRS interference mitigation is enabled or not.
According to the WID, RAN4 still needs to specify UE requirements to support the network-based CRS interference mitigation. 
· Proposal 2: RAN4 specifies requirements for UEs receiving the higher-layer signaling and defines the subframe scheme(s) in TS 36.133.
At least for UEs in RRC_IDLE, system information has to be used to make the UEs aware of CRS interference mitigation. At the same time, to perform neighbor cell measurements, the signaling solution should not require the UE to additionally receive the control/system information transmitted by the neighbor cells. To account for that the networks can be geographically big and the load may vary a lot across the network, the indication may be associated with a local area because there is no need to restrict that all cells on a carrier in the entire network are using/not using CRS interference mitigation.
· Proposal 3: System information is used to facilitate RRM measurements by UEs in RRC_IDLE and RRC_CONNECTED, e.g.,
· SIB1 indicates whether CRS interference mitigation is enabled in the current cell
· SI indicates whether CRS interference mitigation is enabled in each SCell,

· SI indicates whether CRS interference mitigation is enabled in none or all intra-frequency neighbor cells per serving carrier in the area, 
· SI indicates whether CRS interference mitigation is enabled in none or all inter-frequency neighbor cells per carrier in the area.
To facilitate UE receiver performance, some additional per-cell information may be useful, which could be based on a slightly extended existing signaling.
· Proposal 4: The existing dedicated RRC signaling (neighCellsCRS-Info and neighCellsCRS-InfoSCell, see TS 36.331) is enhanced to include an indication to indicate whether the network-based CRS interference mitigation is enabled in the cell or not.
Different UE implementations may require different numbers of warm-up and cool-down subframes. Furthermore, the same UE may also require different numbers of warm-up and cool-down subframes depending on interference conditions, DRX configuration, etc. Therefore, to allow for more flexible configuration of warm-up and cool-down subframes, e.g., depending on interference conditions, the UE may also suggest a preferred choice of a warm-up/cool-down configuration, e.g., during the random access procedure.
· Proposal 5: A UE may indicate its preferred choice of a warm-up/cool-down configuration, e.g., during the random access procedure.
· Proposal 6: Send an LS to inform RAN2 about RAN4 signaling solution.

A draft LS is provided in [2].
3 Summary

The following have been proposed in this contribution:

· Proposal 1: Higher-layer signaling is used by the network to make the UE aware of whether  network-based CRS interference mitigation is enabled or not.
· Proposal 2: RAN4 specifies requirements for UEs receiving the higher-layer signaling and defines the subframe scheme(s) in TS 36.133.
· Proposal 3: System information is used to facilitate RRM measurements by UEs in RRC_IDLE and RRC_CONNECTED, e.g.,

· SIB1 indicates whether CRS interference mitigation is enabled in the current cell

· SI indicates whether CRS interference mitigation is enabled in each SCell,

· SI indicates whether CRS interference mitigation is enabled in none or all intra-frequency neighbor cells per serving carrier in the area, 

· SI indicates whether CRS interference mitigation is enabled in none or all inter-frequency neighbor cells per carrier in the area.
· Proposal 4: The existing dedicated RRC signaling (neighCellsCRS-Info and neighCellsCRS-InfoSCell, see TS 36.331) is enhanced to include an indication to indicate whether the network-based CRS interference mitigation is enabled in the cell or not.
· Proposal 5: A UE may indicate its preferred choice of a warm-up/cool-down configuration, e.g., during the random access procedure.
· Proposal 6: Send an LS to inform RAN2 about RAN4 signaling solution.

A draft LS is provided in [2].
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