
3GPP TSG-RAN WG4 meeting #68bis
                                                                R4-135228
Riga, Latvia, October 7- 11, 2013


Source:
ZTE
Title:
Discussion on COMP PDSCH demodulation test
Agenda item:
7.7.1
Document for:
Discussion
1. Introduction
In the RAN4#68 meeting, framework for TM10 UE demodulation test and test parameters have been discussed and some agreements have been reached [1-2], however, there are still some test parameters open. In this contribution, we discussed the timing offset test in scenario 4 and provided the corresponding simulation results according to the framework for the UE demodulation test.
2. Test configuration and simulation results 
The purpose of the COMP scenario 4 test is to verify UE performing correct timing offset compensation, channel parameters estimation and rate matching behavior. And the scenario 4 test include test 1-A for the 7-0 UE, and test 1-B for the 7-1 UE. In the simulation, the UE performs FFT window detection based on the CRS to track the TP1 timing, and the TP2 timing is acquired by CSI-RS based TAQ and then it is compensated by phase rotation in frequency domain. Table 1 in the Annex lists the detailed simulation assumption of test 1-A for timing offset compensation 7-0, the simulation parameters in table 2 is for the UE 7-1.
Figures 1-4 show the throughput performance for the 7-0 UE with different MCS and channel model, both behavior A and behavior B are provided. The power difference between TP1 and TP2 is 0dB. Results of the following test cases are shown in figures 1-4 respectively.

· 16QAM 1/2 Rank2, channel model for TP1 is EPA,  TP2 is ETU
· 64QAM 1/2 Rank1, channel model for TP1 is EPA,  TP2 is ETU

· 16QAM 1/2 Rank2, channel model for TP1 is EPA,  TP2 is EPA

· 64QAM 1/2 Rank1, channel model for TP1 is EPA,  TP2 is EPA
Regarding to the channel model of TP2, compared the throughput performance in figures 1 and 2 with the results in figures 3 and 4, when the channel model of TP2 is ETU, and the timing offset is -0.5us, it can be obviously observed that there is no big performance difference between the behavior A and behavior B, two curves for behavior A and behavior B almost overlap with each other. In other words, we cannot distinguish between the good UE and bad UE behavior in the ETU channel transmission. Mainly because the DM-RS channel estimation in EPA channel is more sensitive to timing offset than in ETU channel. The DM-RS channel estimation accuracy difference between behavior A and behavior B may be not large enough to bring about throughput gap in ETU channel. 

Proposal 1: For test 1-A, we propose to use EPA channel model for both TP1 and TP2.

Figures 3 and 4 show the throughput performance for difference MCS transmission, the results of 64QAM 1/2 with one layer transmission show larger performance gap between the behavior A and behavior B. For one layer transmission with -0.5us timing offset, 4dB performance gap can be observed, and for the two layer transmission, there is 1dB performance gap. Considering the implementation margin, we propose to use the one layer transmission with MCS 64QAM 1/2. 

Regarding to the requirement of 2us and -0.5us tests, figure 4 obviously shows that the performance difference between 2us and -0.5us cannot be neglected. Therefore, we propose to define different requirement for 2us and -0.5us tests. 

Proposal 2: For test 1-A, we propose to use the one layer transmission with MCS 64QAM 1/2.  

Proposal 3: For test 1-A, we propose to define different requirement for 2us and -0.5us tests.
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Figure 1 Throughput performance for the 7-0 UE with MCS 16QAM 1/2 Rank2
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Figure 2 Throughput performance for the 7-0 UE with MCS 64QAM 1/2 Rank1
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Figure 3 Throughput performance for the 7-0 UE with MCS 16QAM 1/2 Rank2
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Figure 4 Throughput performance for the 7-0 UE with MCS 64QAM 1/2 Rank1

Figures 5 and 6 show the throughput results for 7-1 UE with different MCS transmission. We can have the similar observation as the 7-0 UE, one layer transmission with MCS 64QAM 1/2 show larger performance gap between the behavior A and behavior B. Because there is less than 1dB performance gap for the two layer transmission with -0.5us timing offset, we propose to use one layer transmission with MCS 64QAM 1/2 in the DPS test.
Proposal 4: For test 1-B, we propose to use the one layer transmission with MCS 64QAM 1/2.
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Figure 5 Throughput performance for the 7-1 UE with MCS 16QAM 1/2 Rank2
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Figure 6 Throughput performance for the 7-1 UE with MCS 64QAM 1/2 Rank1

3. Conclusions
In this contribution, we provide the simulation results for COMP scenario 4 tests and the corresponding analysis, and give the following proposal related to the test parameters for test 1-A and test 1-B.
Proposal 1: For test 1-A, we propose to use EPA channel model for both TP1 and TP2.

Proposal 2: For test 1-A, we propose to use the one layer transmission with MCS 64QAM 1/2.
Proposal 3: For test 1-A, we propose to define different requirement for 2us and -0.5us tests.
Proposal 4: For test 1-B, we propose to use the one layer transmission with MCS 64QAM 1/2.
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5. Annex

Table 1: Simulation assumption of test 1-A for timing offset compensation 7-0
	Parameter
	TP1 (high power TP)
	TP2 (low power TP)

	Carrier frequency (GHz)
	2

	System bandwidth (MHz)
	10MHz


	PDCCH transmission Point
	Fixed at TP1 as serving cell
	NA

	PDSCH transmission Point
	Blanked
	Fixed at TP2

	CellID
	0, Scenario 4

	Channel model
	EPA
	ETU

	Doppler frequency (Hz)
	5Hz
	5Hz

	Antenna configuration
	2x2 Low
	2x2 Low

	SNR (seen at UE receivers)
	SNR TP2+XdB
X =

· 0 dB

· +/- 6dB 

· Other value is not precluded
	Simulation results are provided for SNR =0:2:24 dB

	Number of allocated resource blocks (PRB)
	N/A
	50

	Transmission mode
	N/A
	10

	Cell-specific reference signals
	Port {0,1}
	NA

	CSI reference signals 0
	N/A
	Port {15,16}

	CSI-RS 1 periodicity and subframe offset (TCSI-RS / ICSI-RS)
	N/A
	5/2

	ZP CSI-RS 1 periodicity and sub-frame offset (TCSI-RS / ICSI-RS)
	N/A
	5/2

	CSI-RS 1 configuration
	N/A
	8

	ZP CSI-RS 1 configuration
	N/A
	5

	PDCCH decoding
	[ideal]

	PMI
	N/A
	Random

	MCS & Rank
	N/A
	· 16QAM 1/2 Rank2

· 64QAM 1/2 Rank1



	Cyclic prefix
	Normal
	Normal

	Number of HARQ processes
	8
	8

	Maximum number of HARQ transmission
	4
	4

	Number of OFDM symbols for PDCCH
	2
	2

	Timing offset model
	2 fixed test points at 2us and -0.5 us
· FFS for whether different requirement will be defined for 2us and -0.5us 

	Frequency error (Hz)
	0
	0

	Simulation length
	10000 sub-frames at minimum
	10000 sub-frames at minimum


Table 2: Simulation assumption of test 1-B for timing offset compensation 7-1 with DPS transmission
	Parameter
	TP1 (high power TP)
	TP2 (low power TP)

	Carrier frequency (GHz)
	2

	System bandwidth (MHz)
	10MHz


	PDCCH transmission Point
	Fixed at TP1 as serving cell
	NA

	PDSCH transmission Point
	PDSCH transmission is dynamic switch between 2TPs  according to PQI state which is random selected from 4 PQI state sets at each sub-frame. The probability of PDSCH transmission in TP1 or in TP2 is asymmetric. During test, [30%] transmit at TP1, and [70%] transmits at TP2. The probability of PQI states corresponding to same TP is symmetric. 

	DPS transmission hypothesis 
	PQI configuration as shown in table 4 below

	CellID
	0, Scenario 4

	Channel model
	· EPA for both TP1 and TP2
· EVA for both TP1 and TP2
· Possibility of different channel model for TP1 and TP2 are not precluded

	Doppler frequency (Hz)
	5Hz
	5Hz

	Antenna configuration
	2x2 Low
	2x2 Low

	SNR (seen at UE receivers)
	SNR TP2+CdB, C =0dB
	Performance provided for SNR =0:2:24

	Number of allocated resource blocks (PRB)
	N/A
	50

	Transmission mode
	10
	10

	Cell-specific reference signals
	Port {0,1}
	NA

	CSI reference signals 0
	Port {15,16}
	NA

	CSI-RS 0 periodicity and subframe offset (TCSI-RS / ICSI-RS)
	5/2
	NA

	CSI-RS 0 configuration
	0
	NA

	CSI reference signals 1
	NA
	Port {15,16}

	CSI-RS 1 periodicity and subframe offset (TCSI-RS / ICSI-RS)
	NA
	5/2

	CSI-RS 1 configuration
	NA
	8

	ZP CSI-RS 0 periodicity and sub-frame offset (TCSI-RS / ICSI-RS)
	5/2
	5/2

	ZP CSI-RS 0 configuration
	2
	2

	ZP CSI-RS 1 periodicity and sub-frame offset (TCSI-RS / ICSI-RS)
	5/2
	5/2

	ZP CSI-RS 1 configuration
	5
	5

	PDCCH decoding
	Ideal

	PMI
	 Random

	MCS & Rank
	· 16QAM 1/2 Rank2

· 64QAM 1/2 Rank1 
Same MCS is applied for PDSCH transmission from TP1 and TP2

	Cyclic prefix
	Normal
	Normal

	Number of HARQ processes
	8
	8

	Maximum number of HARQ transmission
	4
	4

	Number of OFDM symbols for PDCCH
	2
	2 

	Timing offset model
	Timing model (order of priority, pending feasibility and proper test point selection):

· Set two test point for -0.5 and 2us
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Dynamic timing offset model: 


	Frequency error (Hz)
	0
	0

	Simulation length
	10000 sub-frames at minimum
	10000 sub-frames at minimum

	.  


Table 3: Configurations of PQI and DL transmission hypothesis for each PQI set
	PQI set index
	Parameters for PDSCH RE Mapping and Quasi-Co-Location in each PQI set
	DL transmission hypothesis for each PQI Set

	
	CRS pattern
	PDSCH starting position
	NZP CSI-RS Index  (For quasi co-location)
	ZP CSI-RS configuration
	TP 1
	TP 2

	PQI set 0 
	CRS pattern 0 
	2
	NZP CSI-RS Resource  Index 0 
	ZP CSI-RS config 0 
	PDSCH 
	Blanked 

	PQI set 1 
	CRS pattern 0 
	2
	NZP CSI-RS Resource Index 0 
	ZP CSI-RS config 1
	PDSCH 
	Blanked 

	PQI set 2 
	CRS pattern 0 
	2
	NZP CSI-RS Resource Index 1 
	ZP CSI-RS config 0 
	Blanked 
	PDSCH 

	PQI set 3 
	CRS pattern 0 
	2
	NZP CSI-RS Resource Index 1 
	ZP CSI-RS config 1 
	Blanked 
	PDSCH 
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