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1 Introduction
In RAN4#57, RAN1 has sent LS [1] on CSI measurements on restricted subframes to RAN4 where the following is informed: 
· 0 or 2 subframe subsets can be configured per UE

· Baseline is that the UE only reports CSI for each configured subframe subset

· If no subframe subsets are configured, interference measurement in restricted subsets of subframes is not enabled. 

· The 2 subframe subsets may or may not be the complement of each other. 

· Signaling details are up to RAN2. 

· No mention of a complementary subset in RAN1 specifications:  whether to introduce this is subject to feedback from RAN4 after discussion in RAN4.

In its action, RAN1 kindly asks RAN4 to take into account the above decisions in the development of any performance requirements for CSI reporting when subframe subsets for CSI measurement are configured. In this contribution, we discuss the implication of the above agreements onto RAN4 agreed candidate measurement patterns from our previous meeting [2].  

2 Impact to RAN4 Measurement Patterns  

As stated in the LS, either 0 or 2 subframe subsets can be configured per UE. In the case where 2 subframe subsets are configured for CSI measurements usage, 2 subframe subsets may or may not be compliment of each other. In order to address the case where patterns are non-compliment of each other, the UE should be performing measurements on two independent patterns.

The motivation for more than 1 subframe subset can be found in deployment where a picocell may overlap multiple macrocells. As a result it is possible that different coverage of the picocell may experience different interference from the different macrocells. We could have the following scenarios:

· ABS patterns of the overlap macrocells are non-overlapping
· ABS patterns of the overlap macrocells partially overlapping

In the first case (non-overlapping), the PeNB may signal the two patterns to the interfered UE, resulting in 2 distinct subframe subsets. Alternatively one of the signal subset could be the common patterns from the interfering macro eNBs while the second pattern could be a pattern unique to a specific macro eNB. Such flexibilities allow the Pico eNB to adapt its scheduler in optimizing the MCS to the Pico UE based on its received interference and location in the cell. Details on the signalling mechanisms related to these CQI subframe subsets would be decided in RAN2.  

In RAN4#AH-04, the following has been selected as candidate patterns:

· The patterns to be evaluated are the regular patterns with blanking rate (2/8 (for FDD) and (2/10 (for TDD)

· FDD patterns:







(1/8,1,ABS)

[ 10000000, … ]






(2/8,2,ABS)

[ 11000000, … ]






(3/20,1,MBSF)

[ 1000010000 1000000000 ]
· TDD patterns:







(1/10,1) 


[ 0000000001, … ]







(2/10,2)


[ 0000011000  0000011000 ]







(2/10,1,MBSF)

[ 0000100001  0000100001 ]

· Other candidate patterns for consideration if the group is Ok with the work load:

· FDD patterns:







(3/8,1,ABS)

[ 11100000, … ]
· The patterns above shall apply from subframe 0

To reflect the RAN1 agreement onto these agreed patterns, we propose: up to 2 concurrent patterns can be used for CSI measurements. These 2 concurrent patterns can be of different and non-overlapping patterns or different and partially overlapping patterns.  
3 Conclusions

In this contribution, we have addressed the action item in RAN4 based on the latest agreement in RAN1 [1]. It considered the possible deployment of Macro-Pico where different Macro eNBs are using different ABS patterns. For efficient link adaptation, support of up to 2 subframe subsets for CQI measurements has been agreed. Therefore, it is proposed that the candidate patterns be adapted to reflect the latest agreement. Specifically, we propose the following revision of Proposal 3 in [3]:
Proposal 3: The patterns used for CSI requirements can be the same as for RRM/RLM requirements. When CSI measurements are configured, 2 independent patterns are signaled to and used by the UE for CSI reporting. 
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