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1 Introduction

In RAN#71, the work item “Enhancements on Full-Dimension (FD) MIMO for LTE” was approved in [1] which aims to specify the enhancements identified for utilizing both elevation and azimuth domains with 1D and 2D port layouts with cross-poles at eNBs. 

Compared to Rel-13 FD-MIMO, major enhancements in Rel-14 eFD-MIMO were focused on CSI enhancements as summarized in below figure.
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In this contribution, we discuss test case design for DMRS based on semi-open-loop MIMO transmission.
2 Discussion
2.1 Test case design

In Rel-14 eFD-MIMO WI, in order to achieve robust transmission performance for medium/high mobility UEs, DMRS based on semi-open-loop transmission scheme under TM9/TM10 modes was introduced. 
PDSCH transmission was based on DMRS ports 7,8, as  SFBC based on rank1 transmission and co-phasing cycling rank2 transmission supported:
· Rank-1: Tx diversity
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· Rank-2:  co-phasing cycling
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Meanwhile for the purpose of CSI feedback, UE assumes the following beam-forming on port 7/8 (to N CSI-RS ports) 

· Dual-stage codebook:  W(j)= W1W2(j) 

· W1: wideband i1 (e.g. grid of beams) of rank-2 

· Rank-1 : SFBC only + fixed beam selection

· Rank-2 : fixed beam selection
· If the CQI reporting is configured to be based on the Single-stage codebook: W(j) 

· 2 CSI-RS ports:  identify matrix (i.e. no PMI feedback)

· 4 CSI-ports:  Per-PRB-pair cycling of W(j), where W(j) = Ck, k=mod(j,4)+12, Ck denotes the rank-2 pre-coding matrix of index k 
For transmit diversity in semi-open-loop, due to orphan REs in CSI-RS and DMRS symbols, below rate matching around orphan REs agreed in RAN1:
· SFBC RE pairs are within the same PRB.

· An orphan RE for antenna port p is identified by the UE as an RE for which the following condition cannot be satisfied:

· the complex-valued symbols y(p)(i) and y(p)(i+1), where i is an even number, can be mapped to resource elements (k,l) and (k+n,l) in the same OFDM symbol with n<3

· k starts from 0 at the lowest subcarrier of the PRB

· PDSCH transmission is rate matched around orphan RE
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Issue 1: demodulation test case or CSI test case?

Considering semi-open-loop transmision shceme was designed target for high doppler scenario, in such sceanrio, UE moving speed is fast, frequency CSI reporting(PMI,CQI) is not useful. Also under high doppler scanrio, UE reported CSI accuracy is questionable, and for open-loop-tranmission, usually NW need to optimize downlink transmison with CQI compensation. Meawhile, it’s quite challenge to design a suitable CSI (CQI) test case for high doppler scenario. In current RAN4 spces, there is no CSI test cases for CRS based on open-loop-transmisson modes (i.e. TM2 and TM3).

With above analysis, it’s better to introduce one demodulation test case for semi-open-loop tranmission.  Also dedoulation test cas is more suitable to verify UE rate macthing behavior around orphan REs. Also during demoulation test case, we still can use following PMI configuration to implicitly verfiy UE reporting accuracy for PMI considering semi-open-loop involve a long term, wideband PMI feeback from UE.
Proposal 1: Introduce one demoudlation test case for semi-open-loop transmission.
Issue 2: Follwing PMI and random beamforming 

As summarized in above, for CSI derivation purpose, both dual-stage codebook and single stage codebook are supported. For single stage codebook, no PMI report required and for dual-stage codebook, wideband PMI (i1) required. Considering dual-satge codebook is a optional feature, introducing test case with random beamforming can make the test case more generic. If we want to implicitly verify PMI reporting accuracy during demodulation test case, then separate test cases maybe required based on UE capability.
Proposal 2: Slightly prefer introducing test case with random beamforming considering test applicable issue
Issue 3: Detalied test case parameters

Following RAN1 agreement, semi-open-loop transmision support upper to rank2 transmision. For high doppler scenarion ,rank 1 transmission is more common case, aslo during rank1 SFBC tranmission, we can jointly verfiy PDSCH rate mathing around orphan REs.
For fading channel model, EVA 70Hz is perfered consideirng such transmission scheme target for high doppler sceanrio.

For other test case configurations, we prefer to reuse existaing TM9 demodulation test case as baseline.

Proposal 3: Introduce test case with EVA70Hz and rank1 transmision.

Issue 4: PDSCH rate macthing around AP-ZP-CSI-RS
For PDSCH rate matching, 2-bit aperiodic ZP CSI-RS resource signaling field is introduced in DL-related DCIs for all both TM9 and TM10.  AP ZP CSIRS resource configuration is defined without subframe_config. UE conducts PDSCH rate matching on AP ZP CSIRS at the subframe when the DCI is signaled. AP ZP CSI-RS resource signaling field descriptions are:
· State ‘0’:  The 1st RRC-configured AP ZP CSIRS is indicated to be applied.

· State ‘1’:  The 2nd RRC-configured AP ZP CSIRS is indicated to be applied.

· State ‘2’:  The 3rd RRC-configured AP ZP CSIRS is indicated to be applied.

· State ‘3’:  The 4th RRC-configured AP ZP CSIRS is indicated to be applied.

Consider RAN4 work load and test effort, we prefer to jointly verify AP-ZP-CSI-RS in this test case.

Propsoal 4: UE rate macthing on AP-ZP-CSI-RS can jointly verified in this test case.
· Pending on UE capability, if UE not support Aperiodic ZP CSI-RS transmission, then a peridoic ZP CSI-RS can be configured with equivalent overherad and same FRC.
Meanwhile, in order to simplify test set-up and facilitate RAN4 FRC definition with fixed coding rate for each downlink transmission sub-frames, we propose to schedule AP ZP-CSI-RS in fixed Sub-frames with fixed periodicity through DCI indicator.

Based on above analysis, such detailed configuration for periodic NZP-CSI-RS and aperiodic ZP-CSI-RS configurations proposed:

· NZP-CSI-RS configurations: 
	CSI-RS periodicity and subframe offset
TCSI-RS / ∆CSI-RS 
	Subframes
	5 / 2

	CSI reference signal configuration
	
	1

	CSI-RS ports
	
	15,16,17,18


· For AP-ZP-CSI-RS configuration: Through RRC signaling , below AP ZP-CSI-RS list configured:
	AP ZP-CSI-RS list
	CSI-RS config.
	ZeroPowerCSI-RS bitmap

	0
	2
	0010000000000000

	1
	3
	0001000000000000

	2
	6
	0000001000000000

	3
	7
	0000000100000000


· Per radio frame, in SF#3, SF#8, through DCI indicates one of AP ZP-CSI-RS configurations from above AP ZP-CSI-RS list. The selection of AP ZP-CSI-RS configuration can be random.
Following above configuration, such PDSCH rate-matching can be assumed for each SF pending on AP ZP-CSI-RS configuration.
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Proposal 5: Through DCI signalling, indicating AP ZP-CSI-RS in fixed sub-frames with fixed periodicty i.e. in SF#3, 8 with 5ms periodicty, the indicated AP ZP-CSI-RS is  random selected from RRC-configured AP ZP CSIRS list.
2.2 Simulation assumption
Taking existing test case specified in 8.3.1.1 as starting point, initial simulation assumption was carried in this chapter.

	parameter
	Unit
	Test X

	Downlink power allocation
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	dB
	0
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	dB
	0 (Note 1)

	
	(
	dB
	-3

	Beamforming model
	
	Annex B.4.2

	Correlation and antenna configuration
	
	2*2 Low

	Propagation channel
	
	EVA 70

	semiolEnabled
	
	Enable

	Cell-specific reference signals
	
	0, 1

	CSI reference signals
	
	Antenna ports 15, …, 18

	CSI-RS periodicity and subframe offset
TCSI-RS / ∆CSI-RS 
	Subframes
	5 / 2

	CSI reference signal configuration
	
	1

	CSI-RS-ConfigZPAperiodic (Note)
	bitmap
	Table below
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at antenna port
	dBm/15kHz
	-98

	Symbols for unused PRBs
	
	OCNG 

	FRC
	
	QPSK 1/3, Rank1

	Number of allocated resource blocks 
	PRB
	50

	Simultaneous transmission
	
	No

	PDSCH transmission mode
	
	9

	Number of MBSFN subframes
	Subframes
	NA

	Through DCI signalling, indicating AP ZP-CSI-RS  in SF#3, 8 per radiom frame, the indicated AP ZP-CSI-RS is  random selected from RRC-configured AP ZP CSIRS list


	AP ZP-CSI-RS list
	CSI-RS config.
	ZeroPowerCSI-RS bitmap

	0
	2
	0010000000000000

	1
	3
	0001000000000000

	2
	6
	0000001000000000

	3
	7
	0000000100000000


For beam-forming model, we use random beam forming as specified in B.4.2 “Dual-layer random beamforming (antenna ports 7 and 8)”
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 random selected from 36.211 6.3.4.2.3 per RBG per TTI.

	Codebook index

	
	2

	0
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3 Conclusion

In this contribution, we discuss test case design for DMRS based on semi-open-loop MIMO transmission.
Such proposals were given:
Proposal 1: Introduce one demoudlation test case for semi-open-loop transmission.
Proposal 2: Slightly prefer introducing test case with random beamforming considering test applicable issue.
Proposal 3: Introduce test case with EVA70Hz and rank1 transmision.

Propsoal 4: UE rate macthing on AP-ZP-CSI-RS can jointly verified in this test case.
· Pending on UE capability, if UE not support Aperiodic ZP CSI-RS transmission, then a peridoic ZP CSI-RS can be configured with equivalent overherad and same FRC.

Proposal 5: Through DCI signalling, indicating AP ZP-CSI-RS in fixed sub-frames with fixed periodicty i.e. in SF#3, 8 with 5ms periodicty, the indicated AP ZP-CSI-RS is  random selected from RRC-configured AP ZP CSIRS list.
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