TSG RAN WG4 meeting #70bis                                             R4-141954
San Jose Del Cabo, Mexico, 31 Mar - 4 Apr, 2014
Source: 
ZTE
Title: 
Test cases for FeICIC TM9 demodulation requirements
Agenda Item:
5.4
Document for:
Discussion
1. Introduction

In RAN4#70 meeting, way forward [1] related to FeICIC TM9 tests was agreed. Then, PDSCH demodulation test cases for FeICIC TM9 will be introduced in Rel-11. In this contribution, we provide our test parameters to further define the demodulation requirements.
2. Background
FeICIC requirements were finalized for CRS-based mode of operation only. Specifications do not preclude FeICIC mode of operation using CSI-RS/DM-RS based TMs. A UE passing CRS-based FeICIC requirements doesn’t automatically mean that it can have acceptable performance in FeICIC CSI-RS/DM-RS modes of operation. This can be a missing coverage area in the RAN4 spec. Based on this background, the following way forward was agreed:
· PDSCH demodulation test cases for TM9 FeICIC in Rel 11 spec will be introduced as part of TEI11
· Both for FDD and TDD
· Reuse existing Rel11 FeICIC test case parameters for:

· Noc levels, Timing and Frequency offsets, ABS pattern, etc.

· Other options are not precluded. 
· Interested companies are encouraged to provide Input for test cases in the next meeting both for FDD and TDD.
3. Analysis
Compared CSI-RS based TM and CRS based TM, their reference signal type and number is different. Further, demodulation RS and interfere condition on demodulation RS is also different. First, from the perspective of RS type, the distinction between CRS based TM and CSI-RS/DMRS based TM for PDSCH demodulation can be shown in Table 1.
Table 1 RS type and role in PDSCH demodulation
	
	CRS based TM
	CSI-RS based TM

	Reference signal included
	CRS
	CRS
	CSI-RS
	DMRS

	Rate matching
	Yes
	Yes
	Yes
	Yes

	Demodulation RS
	Yes
	No
	No
	Yes

	CSI reporting RS
	Yes
	Yes
	No
	No


When the current subframe is configured as ABS subframe in aggressor cell, only CRS, no CSI-RS and DMRS, is transmitted. Hence, for FeICIC TM9 demodulation tests, interfere of aggressor cell to serving cell is still CRS interference. Then, from the perspective of influence of interfere, the condition of time-frequency resource impacted can be shown in Table 2. 

Table 2 Interference of serving cell REs from aggressor cells
	
	CRS based TM
	CSI-RS based TM

	Colliding CRS REs
	Yes
	Yes

	Data REs overlapping
with aggressor CRS
	Yes
	Yes

	CSI-RS REs
	N/A
	No

	DMRS REs
	N/A
	No


According to Table 1 and Table 2, it is known that there are several different factors between CRS based TM and CSI-RS based TM for FeICIC PDSCH demodulation. And these factors can be summarized that:
1. CSI reporting RS

Channel-state information is reported by UE based on CRS for CRS based TM and CSI-RS for CSI-RS based TM. Although CSI reporting performance using CSI-RS is different from using CRS, CSI-RS is not impacted by CRS interference from ABS subframe and CRS interference cancelling in FeICIC scenarios. Hence, it is not necessary to consider closed-loop transmission performance in FeICIC TM9 test. Thus, we propose to verify TM9 open-loop demodulation performance. 
Proposal1: It is proposed to verify TM9 open-loop demodulation performance.

2. Different rate matching

Due to different resource number of reference signal, code rate matching of CRS based TM and CSI-RS based TM is different. In TM9 open-loop PDSCH, CRS and CSI-RS do not participate in data demodulation and CSI reporting. So the influence of CRS and CSI-RS to demodulation performance is only dependent on rate matching. Thus, this property just conforms to the purpose of R10 eDL-MIMO demodulation tests. Therefore, for FeICIC TM9 PDSCH tests, it can be considered to reuse some test parameters in eDL-MIMO demodulation requirements. We propose to refer to the test parameters of SU-MIMO 1-layer PDSCH.
Proposal2: Some test parameters of SU-MIMO 1-layer PDSCH requirements in eDL-MIMO can be reused. And these parameters include that:

· FDD: rank1, QPSK1/3, 2x2 low correlation, EVA5, 2 ports CRS and 4 ports CSI-RS

· TDD: rank1, QPSK1/3, 2x2 low correlation, EVA5, 2 ports CRS and 8 ports CSI-RS

3. Demodulation reference signal
CRS is demodulation RS for CRS based TM and DMRS is demodulation RS for CSI-RS based TM.

4. Interfere to PDSCH demodulation
For FeICIC TM9 test, different CRS configurations for aggressor cell may result in an important performance difference. One case, colliding CRS with the first aggressor cell and non-colliding CRS with the second aggressor cell, is the test configuration for CRS based TM. In this case, demodulation RS for CRS-based transmission mode is always impacted by interference despite CRS interference cancelling. However, for TM9 PDSCH demodulation, since serving CRS are not used, only data REs are disturbed by the second aggressor cell CRS. Another case is non-colliding CRS with both aggressor cells. In this configuration, data REs will suffer the interference from both the aggressor cells. Then, between these two cases, there is a clear distinction about interfere number and CRS-IC gain. However, FeICIC test case should reflect the characters of two interfere and two aggressor cells CRS-IC. Regarding this requirement, non-colliding CRS with both aggressor cells is more suitable. Additionally, this CRS configuration can just be sufficient to verify UE performance on FeICIC TM9 PDSCH. Therefore, CRS configuration should consider non-colliding CRS with both aggressor cells. 
Proposl3: Non-colliding CRS with both aggressor cells should be used for FeICIC TM9 demodulation test.
4. Test parameters

According to the above analysis, the proposed test parameters for FeICIC demodulation tests are given in Table 3 and 4.
Table 3 Test Parameters for FeICIC TM9 single-layer demodulation (FDD)
	Parameter
	Unit
	Test 1

	BWChannel
	MHz
	10

	PDSCH transmission mode
	
	9

	Propagation channel
	
	EVA5

	Correlation and antenna configuration
	
	2x2 low

	Cell-specific reference signals
	
	Antenna ports 0,1

	CSI reference signals
	
	Antenna ports

15,…,18

	CSI-RS periodicity and subframe offset          TCSI-RS / ICSI-RS
	
	5/ 2

	CSI-RS reference signal configuration
	
	0

	Precoding granularity
	
	1 PRG

	Downlink power allocation
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	dB
	(12, 10)

	Subframe Configuration
	
	Non-MBSFN

	Time Offset between Cells
	(s
	(3, -1)

	Frequency shift between Cells
	Hz
	(300, -100)

	Cell Id
	
	(0, 1, 2)

	ABS pattern
	
	[11000000 11000000
11000000 11000000
11000000]

	Modulation and Coded rate
	
	QPSK1/3

	Number of control OFDM symbols
	
	2

	Max number of HARQ transmissions
	
	4

	Cyclic prefix
	
	Normal


Table 4 Test Parameters for FeICIC TM9 single-layer demodulation (TDD)
	Parameter
	Unit
	Test 1

	Uplink-downlink configuration
	
	#1 (2:2)

	Special subframe configuration
	
	#4 (DwPTS: GP: UpPTS – 12:1:1)

	BWChannel
	MHz
	10

	PDSCH transmission mode
	
	9

	Propagation channel
	
	EVA5

	Correlation and antenna configuration
	
	2x2 low

	Cell-specific reference signals
	
	Antenna ports 0,1

	CSI reference signals
	
	Antenna ports

15,…,22

	CSI-RS periodicity and 
subframe offset TCSI-RS / ICSI-RS
	
	5/ 4

	CSI-RS reference signal configuration
	
	1

	Precoding granularity
	
	1 PRG

	Downlink power allocation
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	dB
	(12, 10)

	Subframe Configuration
	
	Non-MBSFN

	Time Offset between Cells
	(s
	(3, -1)

	Frequency shift between Cells
	Hz
	(300, -100)

	Cell Id
	
	(0, 1, 2)

	ABS pattern
	
	[11000000 11000000
11000000 11000000
11000000]

	Modulation and Coded rate
	
	QPSK1/3

	Number of control OFDM symbols
	
	2

	Max number of HARQ transmissions
	
	4

	Cyclic prefix
	
	Normal


5. Conclusions
In this contribution, we provide the test parameters for TM9 FeICIC demodulation requirements. And the main proposals for test cases are summarized as following:
Proposal1: It is proposed to verify TM9 open-loop demodulation performance.

Proposal2: Some test parameters in eDL-MIMO demodulation requirements can be reused. And these parameters include that:

· FDD: rank1, QPSK1/3, 2x2 low correlation, EVA5, 2 ports CRS and 4 ports CSI-RS

· TDD: rank1, QPSK1/3, 2x2 low correlation, EVA5, 2 ports CRS and 8 ports CSI-RS

Proposl3: Non-colliding CRS with both aggressor cells should be used for FeICIC TM9 demodulation test.
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