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1. Introduction

In RAN1#69 meeting, UE behaviour for CRS collision scenario was discussed and the following working assumption was agreed:
· At least in the case of colliding CRS scenario, for the purpose of RLM/RRM and CSI feedback corresponding to one of the configured subsets, UE may suppress CRS interference from the cell(s) that are included in the cell list (R1-121920)

And the LS R1-123059 was sent to RAN2/RAN4. RAN2 started the relevant email discussion and discussed one of the question stated below:,

Q2: Which restriction patterns will be subject to CRS cancelation using the neighboring cell information?
· Pattern 1: measSubframePatternPCell-r10
· Pattern 2: measSubframePatternConfigNeigh-r10

· Pattern 3-1: csi-MeasSubframeSet1-r10

· Pattern 3-2: csi-MeasSubframeSet2-r10

Companies that provided feedback seem to have different understanding of the RAN1 LS, regarding whether RRM referred in the RAN1 LS was referring to serving cell RRM measurement or neighboring cell RRM measurement or both. This document gives the analysis and presents our views on UE RRM measurement behavior in case of CRS collision.
2. UE behaviour on CRS colliding scenario  
Clarification on working assumption:
Rel.11 feICIC WID mentioned to define UE performance for CRS colliding case, and UE could have the CRS interference cancellation capability, then UE behaviour could be different in RLM, RRM measurement and CSI report. In last RAN1 meeting, following working assumption was agreed,

· At least in the case of colliding CRS scenario, for the purpose of RLM/RRM and CSI feedback corresponding to one of the configured subsets, UE may suppress CRS interference from the cell(s) that are included in the cell list (R1-121920)

Based on previous RAN1 discussion and conclusion [1][2][3], the “cell list(s)” could be sent from pico cell to assist pico UE to do CRS interference cancellation, than for improving the PDSCH demodulation performance in ABS. For data channel performance enhancement purposes, macro cell will not send such kind of cell list. So for CRS collision case, working assumption can be interpreted as “for Pico cell RLM, serving cell RRM and CSI feedback purposes, UE may suppress CRS interference from the cells that are included in the cell list”. Then subframe pattern 1 and one subframe subset of pattern 3 are relevant to CRS interference cancellation. 

Observation: in case of CRS colliding scenario, CRS interference cancellation assistance information is applicable to pattern 1 and one subset of pattern 3.

RLM and CSI measurements on CRS colliding scenario (macro-pico scenario):
In case of macro cell and pico cell CRS collision, to avoid unnecessary RLF when pico UE monitors the downlink radio link quality, pico UE may mitigate CRS interference received from neighboring macro cell during ABS. Also to ensure proper CSI report, pico UE need to distinguish CSI report subsets to compute CSI feedback by including colliding CRS interference or not respectively. 

RRM measurement on CRS colliding scenario (macro-pico scenario):
For pico UE in CRE region, serving pico cell RRM measurement could be performed in protected subframes using macro ABS with subframe pattern 1. Also to keep pico UE in CRE region as long as possible, it will be beneficial if pico UE can suppress CRS interference. Regarding neigbhoring macro cell RRM measurement by pico UE, RSRQ results measured from both ABS and normal subframe will not impact so much the RSRQ measurement accuracy. Pico UE could perform unrestricted measurement same as in Rel-8 [4].
For macro UE close to the pico cell, serving macro cell RRM measurement can be performed without subframe restriction. Neighboring pico cell RRM measurement by macro UE could be performed in ABS with subframe pattern 2, if the colliding CRS interference is cancelled, the measured results can reflect the channel status of PDSCH in pico cell, it ensures UE offload to pico cell as soon as the measurement quality become better in pico cell. In short, it’s beneficial for macro UE to mitigate CRS interference when performing neighboring pico cell RRM measurement with subframe pattern 2.
For RRM measurement purpose in working assumption, the reference to RRM measurement includes both the serving cell and neighboring cell RRM measurement with different subframe patterns. Subframe patterns can be sent from macro cell and pico cell. It can be summarized in table1.

Table 1: Rel.11 and Rel.10 RRM comparison

	
	scenario
	Pico UE
	Macro UE

	
	CRS collision in macro-pico scenario
	- serving pico cell RRM measurement with subframe pattern 1 and CRS IC

- unrestricted measurement on neighboring macro cell, i.e. no subframe pattern 2
	- no restriction on serving cell RRM measurement, i.e. no subframe pattern 1

- neighboring pico cell RRM measurement with subframe pattern 2 and CRS IC


Proposal: in case of CRS colliding, when performing neighboring pico cell RRM measurement, macro UE may do CRS interference cancellation with subframe pattern 2. 

3. Discussions and concluding remarks
In this contribution we have analyzed the UE behaviour in case of CRS colliding, the RRM measurement in the working assumption is clarified. Base on previous analysis, we have the following observation and proposal,
Observation: in case of CRS colliding scenario, CRS interference cancellation information can be applicable to pattern 1 and one subset of pattern 3.

Proposal: in case of CRS colliding, when performing neighboring pico cell RRM measurement, macro UE may do CRS interference cancellation with subframe pattern 2. 
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