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Introduction

Network-based CRS mitigation WI was approved in RAN Plenary #76 [1]. RAN4 concludes the need for assistant signaling in RAN4#86bis and send out an LS to RAN2 [2]. In this document, we share our view on the signaling design.
Discussion
In the LS, RAN4 concludes the followings:
· 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
· 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

Observation 1: Network-based CRS interference mitigation is only applied to specific carriers.
Based on the RAN4 conclusions, wet think RAN2 should discuss the following topics:
· Method to ensure 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.
· Method to deliver information from the network to make the UE aware of whether network-based CRS interference mitigation is enabled or not.
Legacy UE protection
For LTE starting from Rel-8, UE is assumed to have full bandwidth CRS presence for all the subframes. However, with the introduction of network-based CRS mitigation (CRS-muting), this assumption does not hold. It impacts demodulation and RRM performances for legacy devices. So, we think it is necessary to have a mechanism for legacy UE protection. Since Rel-15 UE may not support the CRS-muting operation, we think the protection mechanism should also be applied to Rel-15 UEs. 
From signalling viewpoint, “cell barring” is one simple method to ensure those UEs do not serve by the cells in the dedicated carriers with CRS muting. When a cell enables CRS muting operation, it shall set legacy cell bar bit (i.e., cellBarred) to be “barred”. The NW should also set the IE intraFreqReselection to “notAllowed” if all cells in that frequency enable CRS muting. A new cell barring control IEs (e.g. cellBarred-v15 and intraFreqReselection-v15) can be introduced in Rel-15. Rel-15 UE should skip the legacy cell bar bits and only follows the indication of Rel-15 cell bar bits.
Proposal 1: A cell enables CRS muting operation shall set legacy cell bar bit (i.e., cellBarred) to be “barred” so that legacy UE refrain from accessing cells enabling CRS-muting. The NW should also set the IE intraFreqReselection to “notAllowed” if all cells in that frequency enable CRS muting.
Proposal 2: Introduce new cell-bar bits in Rel-15 SIB1. Rel-15 UE ignore the original bar indicators and use the new IEs for barring control.

Indication of CRS muting
Base on the LS from RAN4, RAN2 should add the following information in SI
· Network-based CRS interference mitigation is enabled or disabled in the serving cell
And RAN4 emphasize that “This information should be provided to the UE as early as possible”. Therefore, we think that this information should be provided in SIB1.
Proposal 3: Introduce CRS muting indication bit in Rel-15 SIB1.
In addition, RAN4 also claim that “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”. Therefore, REL-15 UE without CRS muting capability shall bar the cell if this flag is set to TRUE.
Proposal 4: REL-15 UE without CRS muting capability shall bar the cell if CRS muting indication is set to TRUE.
For Connected mode UE, the guideline from RAN4 is
· 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
[bookmark: _GoBack]Therefore, we also need CRS muting indicator in neighCellsCRS-Info and neighCellsCRS-InfoSCell for RRM purpose. NW should also provide the CRS muting information of target cell in handover command.
Proposal 5: Introduce CRS muting indication in neighCellsCRS-Info and neighCellsCRS-InfoSCell IEs. 
Proposal 6: Introduce CRS muting indication in handover command 

Conclusion
In this contribution, we propose:
Observation 1: Network-based CRS interference mitigation is only applied to specific carriers.
Proposal 1: A cell enables CRS muting operation shall set legacy cell bar bit (i.e., cellBarred) to be “barred” so that legacy UE refrain from accessing cells enabling CRS-muting. The NW should also set the IE intraFreqReselection to “notAllowed” if all cells in that frequency enable CRS muting.
Proposal 2: Introduce new cell-bar bits in Rel-15 SIB1. Rel-15 UE ignore the original bar indicators and use the new IEs for barring control.
Proposal 3: Introduce CRS muting indication bit in Rel-15 SIB1.
Proposal 4: REL-15 UE without CRS muting capability shall bar the cell if CRS muting indication is set to TRUE.
Proposal 5: Introduce CRS muting indication in neighCellsCRS-Info and neighCellsCRS-InfoSCell IEs. 
Proposal 6: Introduce CRS muting indication in handover command. 
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