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1 Introduction

In last RAN4 meeting, a WF was agreed for FD-MIMO performance requirements:
· No UE RRM performance requirements for EBF/FD-MIMO WI in Rel-13.

· No new control channel performance requirements (PDCCH, PCFICH, PHICH, EPDCCH, PBCH) for EBF/FD-MIMO WI in Rel-13.

· Define the requirements to verify DMRS enhancement for EB/FD-MIMO 

· FFS: whether to use PDSCH demodulation test or CSI test 

· New CSI requirements need to be introduced at least for such purpose:

· CSI Class A with new codebook

· CSI Class B K>1 with CRI reporting

· It’s FFS whether new CSI test cases need to be introduced for measurement restriction functionality

· It’s FFS whether new CSI test case need to be introduced for CSI Class B K=1 with W2 only PMI feedback
In [2], we give overview for FD-MIMO performance requirements and such CSI test case lists are proposed:
	
	No PMI
	Single PMI
	Multiple PMI

	CSI Class A (PMI test cases)
	N/A
	PUCCH 3-1
	PUSCH 1-2

	CSI Class B K>1
(CRI reporting test)
	N/A
	PUSCH 3-1
	N/A

	Class B K=1
(PMI test case)
	N/A
	PUCCH 1-1
	N/A

	MR functionality test
(Static CQI test case)
	PUCCH 1-0 with Nt=1
	N/A
	N/A


In this contribution, we give detailed test case design for MR functionality test.
2 Test case design
Test Purpose

MR (measurement restriction) was an independent feature introduced under Rel13 FD-MIMO WI for CSI calculation. One RRC parameter for channel measurement (for class B only) and one RRC parameter for interference measurement (for classes A&B) are provided to enable/disable MR. 
Once MR on channel part is configured, the channel used for CSI computation can be estimated from 1 NZP CSI-RS sub-frame. If MR on interference measurement is ON, then the interference used for CSI computation can be estimated from 1 CSI-IM sub-frame.

Proposal 1: Introducing CSI test case for measurement restriction functionality with such purpose

· Verify UE implementation CSI measurement averaging properly according to NW configuration for both channel part and interference part.

Furthermore, For TM10 under CSI class B, MR is supported for both channel part and interference part. For TM9 only measurement restriction on channel part is supported. Following RAN1 agreement, separate test cases can be introduced for MR functionality under TM10 and TM9. 

Proposal 2: Introducing separate test cases under TM10 and TM9.
· For TM10 test, measurement restriction for both channel part and interference part need to be verified
· For TM9 test, only measurement restriction on channel part need to be verified
· Depending on UE capability, UE only need to pass one of test cases.

Test Metric

A static CQI test can be used to verify UE following NW configuration when calculation CSI for both channel part and interference part.
This test could be similar to FeICIC static CQI definition in Rel-11, the same test metrics could be re-used, i.e.

delta CQI values between two adjacent CQI reporting .
Proposal 3: Introducing static CQI test with delta CQI metric:

· Delta CQI values between two adjacent CQI reporting 
Test case design
We can apply different transmitted power for NZP CSI-RS and different interference levels to generate different SNR levels in adjacent CSI sub-frame. 
As shown in table 1 below, different transmitted power and interfere levels were configured in different CSI sub-frame sets i.e.:

· NZP CSI-RS 1,CSI-IM 1 configured in SF#2/7 with 5ms periodicity 
· CSI sub-frame index1: SF#2,#12,#22… with 10ms periodicity (101010…) 

· CSI sub-frame index2: SF#7,#17,#27… with 10ms periodicity (010101…)
· 2 TPs were configured, TP1 and TP2 share same cell-ID
· In CSI sub-frame index1, TP1 is transmission TP (with transmission P1) with NZP CSI-RS resource and TP2 is off.
· In CSI sub-frame index2, TP1 is transmission TP with NZP CSI-RS resource and TP2 is on as interference.
· TP1 transmit NZP CSI-RS 1 with different power at adjacent CSI-RS sub-frames power i.e.:

· TP1 transmit NZP CSI-RS 1 with power PS1 at SF2#, #12, ... (CSI sub-frame index1)

· TP1 transmit NZP CSI-RS 1 with Power PS2 SF#7, #17, … (CSI sub-frame index2)
Then SNR for CSI sub-frame index1 equal to: 
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Then SINR offset between adjacent CSI sub-frames is over 6 dB.
If UE follow measurement restriction, delta CQI between two CSI measurement set will larger than 2(considering 3dB one CQI step size). If UE improperly apply averaging between adjacent CSI-RS sub-frames, then UE will fail the delta CQI requirement. 

	
	NZP CSI-RS resource 1
	CSI-IM

	CSI Subframe index1
	PS1
	Noc

	CSI Subframe index2
	PS2
	NOC+PI


Proposal4: Apply different transmitted power for NZP CSI-RS and different interference levels for CSI-IM in adjacent CSI-RS sub-frames to generate different SINR levels in adjacent CSI sub-frames.
3 Conclusion

In this contribution, we give detailed test case design for MR functionality test case.
Proposal 1: Introducing CSI test case for measurement restriction functionality with such purpose

· Verify UE implementation CSI measurement averaging properly according to NW configuration for both channel part and interference part.

Proposal 2: Introducing separate test cases under TM10 and TM9.
· For TM10 test, measurement restriction for both channel part and interference part need to be verified
· For TM9 test, only measurement restriction on channel part need to be verified
· Depending on UE capability, UE only need to pass one of test cases.

Proposal 3: Introducing static CQI test with delta CQI metric:

· Delta CQI values between two adjacent CQI reporting 
Proposal4: Apply different transmitted power for NZP CSI-RS and different interference levels for CSI-IM in adjacent CSI-RS sub-frames to generate different SINR levels in adjacent CSI sub-frames.
4 Reference

[1] R4-158381,” Way forward on UE and BS performance requirements for FD-MIMO”, Samsung
[2] R4-160071,”Overview on UE performance requirements for FD-MIMO”, Samsung
[3] R4-160069, “Channel modeling for EB/FD MIMO”, Samsung










3/4

_1515927920.unknown

_1515928167.unknown

_1515928214.unknown

_1515928227.unknown

_1515928206.unknown

_1515927934.unknown

_1515918610.unknown

_1515918305.unknown

