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Introduction
In last RAN4 meeting one WF on NW based CRS-IM was approved in [1], and the main agreement in the WF is duplicated as below,
	· The CRS muting can only be enabled in cells on some dedicated carriers. Legacy UEs (Rel-14 or earlier UEs) or UE not capable of supporting network-based CRS interference mitigation shall not be served by and shall not be accessing cell(s) on the dedicated carrier where network-based CRS interference mitigation is used
· Send LS to RAN2 (cc to RAN1)
· The signalling support for network-based CRS interference mitigation includes:
· Information from the network to make the UE aware of whether network-based CRS interference mitigation is enabled or not:
· The following SI information is needed at least for UE in RRC_IDLE:
· Network-based CRS interference mitigation is enabled or disabled in the serving cell
· NOTE: This information should be provided to the UE as early as possible
· In RRC_CONNECTED, the dedicated RRC signaling (e.g., neighCellsCRS-Info and neighCellsCRS-InfoSCell in TS 36.331) is enhanced to include an indication whether the network-based CRS interference mitigation is enabled or not in the serving cell(s), including PSCell and SCells, and one or more neighbor cells
· In RRC_CONNECTED, the UE should be configured with CRS muting information for the target cell e.g. in handover command
· RAN4 will specify applicable requirements for Rel-15 UEs capable of supporting network-based CRS interference mitigation and define the corresponding warm-up/cool-down subframes in TS 36.133 for RRC_IDLE and RRC_CONNECTED on dedicated carriers where CRS muting is used


In this contribution, we continue the discussion based on the last meeting agreement for RRM.
Discussion on optional NW based CRS-IM feature
As in the agreement in the WF [1], some of R15 UEs may not be capable to support NW based CRS-IM feature, which means this feature is optional to the R15 UE. In that sense UE shall indicate this capability information to the network when it accesses the network; and this UE capability indication shall also be involved in the LTE feature list design. In the standard, the corresponding capability definition shall be captured in the TS 36.306. Per UE capability indication granularity can be used (i.e. UE will indicate the support of the NW CRS-IM for all supported CCs in CA mode). The same capability signalling can be used to indicate the NW CRS-IM support in terms of RRM (i.e. that UE is capable to adjust the amount of WU/CD subframes in case of CRS muting) and UE Demodulation requirements (i.e. that UE is capable to adjust CRS-IC receiver behaviour in case of using CRS muting).
Proposal 1: Introduce “NW based CRS-IM support” optional UE feature for the R15 UEs
· Introduce per-UE capability signalling
· Same capability signalling used to indicate the NW CRS-IM support in terms of RRM and UE Demodulation requirements
Discussion on restriction on R15 UE not capable of supporting NW based CRS-IM
It was agreed that the CRS muting can only be enabled in cells on some dedicated carriers. Legacy UEs (Rel-14 or earlier UEs) or UE not capable of supporting network-based CRS interference mitigation shall not be served by and shall not be accessing cell(s) on the dedicated carrier where network-based CRS interference mitigation is used. Even though we sent LS to RAN2 to ask them to specify the corresponding signalling support and procedures, it is still necessary to specify corresponding assumption in the applicability requirement before we include NW based CRS-IM into the R15 RRM specification.
For TS 36.133, the NW based CRS-IM related requirements only applies to those R15 UEs which are capable to support NW based CRS-IM feature, while the R15 UEs not capable of supporting NW based CRS-IM features shall not be served by and shall not be accessing any cells on the dedicated carriers with CRS muting enabled. 
Proposal 2: the prerequisite shall be clearly stated in applicability requirement that R15 UEs not capable of supporting NW based CRS-IM features shall not be served by and shall not be accessing any cells on the dedicated carriers with CRS muting enabled.
WU/CD subframes for CRS muting capable UE
It have been a long discussion in the previous RAN4 meetings on the warm-up and cool-down subframes, which is tightly related with the UE implementation. UE will use full BW CRS to perform timing/frequency tracking and AGC estimation during WU period before the specific UE activity and also will use full BW CRS to conduct the continuous channel estimation for data reception in the CD period.
Some companies argued that we may not need to differentiate the WU/CD subframe number scenario by scenario, and we are fine to define one single set of WU/CD to cover all the possible scenarios. On the other hand, for the UE who can support CRS muting, the implementation for UE activity may also different among different UE vendors, it will be desirable to use the conservative approach to design the requirement, and therefore based on our analysis in the previous meeting, we propose to use WU=8 SFs and CD = 1 SF for R15 CRS muting.
Proposal 3: warm-up subframe number shall be 8 and cool-down subframe number shall be 1 for R15 CRS muting.
Initial cell selection
We agreed that “legacy UEs (Rel-14 or earlier UEs) or UE not capable of supporting network-based CRS interference mitigation shall not be served by and shall not be accessing cell(s) on the dedicated carrier where network-based CRS interference mitigation is used” However, it may have some difficulty in the reality, especially for the initial cell selection, since UE may have no information whether the cell is using CRS muting or not, so we cannot preclude legacy UE to try to access the CRS muting cell. It will consequently impact the SI reading and RACH if this UE assume CRS is available on full system BW, and it will definitely impact the UE performance and power consumption (doing inaccurate RACH or cannot decode SIB).
In order to address the above problem, there might be a solution that all the cells on the dedicated carrier that deployed CRS muting shall change the dl-Bandwidth in MIB to 6PRBs, that can make all UEs successfully access this cell, and after UE reports its capability via RRC, network is able to know whether this UE support CRS muting or not, the network can decide to make this UE handover to cells on other frequency layer in case this UE is legacy UE or UE not capable of supporting network-based CRS interference mitigation. After the initial cell selection, the serving cell can help UE to access or handover to a suitable cell for this UE since some information can be exchanged between serving cell and this UE, e.g. network shall handover the UEs not capable of supporting CRS muting to other frequency layers that doesn’t enable CRS muting.
We are open to discuss the potential solutions, but the problem of initial cell selection shall be addressed before we specify any requirement into specification.
Proposal 4: the issues related with initial cell selection shall be addressed before we specify any requirement into the specification.
Conclusion
In this contribution, we continue the discussion based on the last meeting agreement for RRM.
Proposal 1: NW based CRS-IM shall be an optional feature in the R15 UE feature list, and corresponding capability definition shall be captured in TS36.306.
Proposal 2: the prerequisite shall be clearly stated in applicability requirement that R15 UEs not capable of supporting NW based CRS-IM features shall not be served by and shall not be accessing any cells on the dedicated carriers with CRS muting enabled.
Proposal 3: warm-up subframe number shall be 8 and cool-down subframe number shall be 1 for R15 CRS muting.
Proposal 4: the issues related with initial cell selection shall be addressed before we specify any requirement into the specification.
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