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1 Introduction
In last RAN4 meeting, WF [1] has been agreed for CoMP demodulation test:

· Test 1-A: CoMP scenario 4 

· Test 1-B: CoMP scenario 4 with DPS 

· Test 2-A: CoMP scenario 3 with colliding CRS without CRC-IC

· Test 2-C: CoMP scenario 3 with non-colliding CRS with CRS-IC 

· FFS in next meeting :Test 2-B: CoMP scenario 3 with colliding CRS with CRS-IC 
And a agreed framework summarized the detailed test parameters for each test case in [2]. In a companion contribution, undecided test parameters for each test case were further evaluated and concluded. In this contribution, framework of CoMP demodulation test cases for FDD and TDD were further analyzed.
2 Over view of test cases
Test case coverage

In last RAN4 meeting, 4 test cases were agreed to cover all features i.e. QCL behavior B, DPS transmission, and rate matching. And only 2 test cases are required for each type UE i.e. 7-0 UE, 7-1 UE, UE with/without CRS_IC capability. However, as agreed in last RAN plenary [SP-130475], CRS-IC is a mandatory feature for Rel-11. We slightly prefer to remove test case 2-A since this test case only applicable for UE which no CRS_IC capability however it seems in Rel-11, no such type UE existence. Then the agreed test cases can be revised as figure 1 below:
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Figure 1: Test case coverage demonstration
TDD configuration
Current discussion and framework for CoMP demodulation test cases were focused on FDD mode. Most of test parameters were irrespective of duplex mode and applicable for both TDD and FDD modes besides such specific parameters as summarized below:
· Uplink downlink configuration /special sub-frame configuration:
·  As legacy demodulation test case, configuration 1(DSUUD)/4(12+1+1) can be reused. 
· NZP CSI-RS and ZP CSI-RS configuration: 
· In current agreed test framework, sub-frame offset and periodicity for both NZP CSI-RS and ZP CSI-RS were configured as 5/2. Such configuration was unfeasible for TDD considering SF#2,#7 was uplink sub-frame. We propose revise sub-frame offset as 4 to schedule NZP CSI-RS and ZP CSI-RS in SF#4, #9 per radio frame for TDD.
Reference channel
In current agreed test framework, reference channels for each MCS levels were still not given. In order to further align simulation results from different companies, reference channel for 16QAM 1/2 and 64QAM with single CSI-RS resources and multiple CSI-RS resources were given in table 1 and table 2 below for FDD and TDD separately. The key parameters summarized below:

· MCS levels: 16QAM1/2, 64QAM 1/2 

· R.1 and R.2 for single NZP CSI-RS configuration 

· R.3 and R.4 for DPS test with 2 NZP CSI-RS resources 

· Scheduled SF: 
· FDD: 9 (0,1,2,3,4,6,7,8,9) 

· TDD: 5 (0,1,6,4,9)
· ZP CSI-RS, NZP CSI-RS subframe: 
· FDD:SF 2,7
· TDD:SF 4,9
· RB allocation: 
· FDD: only 41 RBs for SF0, 50RB for SF 1,2,3,4,6,7,8,9; 

· TDD: only 41 RBs for SF0 and DwPTS SF 1,6; 50RBs for SF 4,9
	Table 1: Reference channel for FDD

	Parameter
	Unit
	Value

	Reference channel
	
	R.1 FDD
	R.2 FDD
	R.3 FDD (Note5)
	R.4 FDD (Note5)

	Channel bandwidth
	MHz
	10
	10
	10
	10

	Allocated resource blocks (Note3)
	
	50 
	50 
	50
	50 

	Allocated subframes per Radio Frame
	
	9
	9
	9
	9

	Modulation
	
	16QAM
	64QAM
	16QAM
	64QAM

	Target Coding Rate
	
	1/2
	1/2
	1/2
	1/2

	Information Bit Payload 
	
	
	
	
	

	  For Sub-Frames 1,3,4,6,8,9
	Bits
	11448
	18336
	11448
	18336

	  For Sub-Frames 2,7
	Bits
	11448
	16416
	11448
	16416

	  For Sub-Frame 5
	Bits
	n/a
	n/a
	n/a
	n/a

	  For Sub-Frame 0
	Bits
	9528
	14688
	9528
	14688

	Number of Code Blocks (Note 4)
	
	
	
	
	

	  For Sub-Frames 1,3,4,6,8,9
	Code blocks
	2
	3
	2
	3

	  For Sub-Frames 2,7
	Code blocks
	2
	3
	2
	3

	  For Sub-Frame 5
	Bits
	n/a
	n/a
	n/a
	n/a

	​​  For Sub-Frame 0
	Bits
	2
	3
	2
	3

	Binary Channel Bits
	
	
	
	
	

	  For Sub-Frames 1,3,4,6,8,9
	Bits
	24000
	36000
	24000
	36000

	  For Sub-Frames 2,7
	
	22800
	34200
	22400
	33600

	  For Sub-Frame 5
	Bits
	n/a
	n/a
	n/a
	n/a

	  For Sub-Frame 0
	Bits
	19680
	29520
	19680
	29520

	Max. Throughput averaged over 1 frame
	Mbps
	10.1112
	15.3696
	10.1112
	15.3696

	Note 1:
2 symbols allocated to PDCCH.

Note 2:
Reference signal, synchronization signals and PBCH allocated as per TS 36.211 [4].

Note 3:
50 resource blocks are allocated in sub-frames 1, 2, 3, 4, 6, 7, 8, 9 and 41 resource blocks (RB0–RB20 and RB30–RB49) are allocated in sub-frame 0. 
Note 4:
If more than one Code Block is present, an additional CRC sequence of L = 24 Bits is attached to each Code Block (otherwise L = 0 Bit).
Note 5:    DPS transmission with 2 NZP CSI-RS resource configuration


	Table 2: Reference Channel for TDD

	Parameter
	Unit
	Value

	Reference channel
	
	R.1 TDD
	R.2 TDD
	R.3 TDD (Note6)
	R.4 TDD (Note6)

	Channel bandwidth
	MHz
	10
	10
	10
	10

	Allocated resource blocks (Note5)
	
	50 
	50 
	50
	50 

	Uplink-Downlink Configuration (Note 3)
	
	1
	1
	1
	1

	Allocated subframes per Radio Frame (D+S)
	
	3+2
	3+2
	3+2
	3+2

	Allocated subframes per Radio Frame
	
	9
	9
	9
	9

	Modulation
	
	16QAM
	64QAM
	16QAM
	64QAM

	Target Coding Rate
	
	1/2
	1/2
	1/2
	1/2

	Information Bit Payload 
	
	
	
	
	

	  For Sub-Frames 4,9
	Bits
	11448
	16416
	11448
	16416

	  For Sub-Frames 1,6
	Bits
	7736
	11832
	7736
	11832

	  For Sub-Frame 5
	Bits
	n/a
	n/a
	n/a
	n/a

	  For Sub-Frame 0
	Bits
	9528
	14688
	9528
	14688

	Number of Code Blocks (Note 4)
	
	
	
	
	

	  For Sub-Frames 4,9
	Code blocks
	2
	3
	2
	3

	  For Sub-Frames 1,6
	Code blocks
	2
	2
	2
	2

	  For Sub-Frame 5
	Bits
	n/a
	n/a
	n/a
	n/a

	​​  For Sub-Frame 0
	Bits
	2
	3
	2
	3

	Binary Channel Bits
	
	
	
	
	

	  For Sub-Frames 4,9
	Bits
	22800
	34200
	22400
	33600

	  For Sub-Frames 1,6
	
	15744
	23616
	15744
	23616

	  For Sub-Frame 5
	Bits
	n/a
	n/a
	n/a
	n/a

	  For Sub-Frame 0
	Bits
	19680
	29520
	19680
	29520

	Max. Throughput averaged over 1 frame
	Mbps
	4.7896
	7.1184
	4.7896
	7.1184

	Note 1:    2 symbols allocated to PDCCH. 
Note 2:
Reference signal, synchronization signals and PBCH allocated as per TS 36.211 [4].

Note 3:
as per Table 4.2-2 in TS 36.211 [4].

Note 4:
If more than one Code Block is present, an additional CRC sequence of L = 24 Bits is attached to each Code Block (otherwise L = 0 Bit).

Note 5: 
50 resource blocks are allocated in sub-frames 4, 9 and 41 resource blocks (RB0–RB20 and RB30–RB49) are allocated in sub-frame 0 and the DwPTS portion of sub-frames 1,6.  

Note 6:    DPS transmission with 2 NZP CSI-RS resource configuration


3 Framework of PDSCH demodulation test cases
In a companion contribution, undecided test parameters for each test case were further evaluated and concluded. The proposals for open issues of each test case were summarized below.
Test case 1-A
This test is to verify UE performing correct timing offset compensation, SNR estimation and rate matching behavior under CoMP scenario 4.

In this case, 2 TPs configured with the same cell ID and only TP1 transmitting CRS. TP1 is serving cell transmitting PDCCH, TP2 is the TP transmitting PDSCH and DMRS. 
· Channel model combination: EPA+EPA or ETU +EPA
· MCS levels: 64QAM ½ rank1
· Performance requirements for 2us and -0.5us: Setting separate requirements for 2us and -0.5us
· Power Imbalance between TPs: 0dB
Test case 1-B

This test case is to jointly verify UE supporting DPS transmission and performing correct timing offset compensation, SNR estimation via DMRS behavior according to PQI under CoMP scenario 4. 2 TPs configured with the same cell ID and only TP1 transmitting CRS. TP1 is serving cell, i.e. transmitting PDCCH. Multiple NZP CSI-RS resources and ZP CSI-RS resources configurations are configured. In each sub-frame, DL PDSCH transmission is dynamically switched between 2 TPs with multiple PQI configurations.
· Channel model combination: EPA+EPA or ETU +EPA
· MCS levels: 64QAM ½ rank1
· Timing offset model: Dynamic Model

Test case 2-A
This test case is to verify UE performing correct frequency offset compensation and rate matching behavior in CoMP scenario 3 with CRS colliding case. In this scenario, TP1 is the serving cell transmitting PDCCH, TP2 is the TP transmitting PDSCH and DMRS, and QCLed CRS for PDSCH is different from the cell ID of serving cell. 
· MCS levels: 16QAM ½ rank2
Test case 2-C
This test case is to verify UE performing correct frequency offset compensation under CoMP scenario3 with CRS no-colliding case, assuming CRS_IC as the reference receiver. This test case is only applicable for UE which support CRS_IC.
· Power imbalance between TPs: 8dB
· MCS levels: 16QAM ½ rank2
4 Conclusion
In this contribution, framework of CoMP demodulation test cases for FDD and TDD were further analyzed. Such proposals were given:

Proposal1: Remove test 2-A, assuming CRS-IC as baseline receiver for CoMP demodulation simulation.
Proposal2: Apply most of test parameters in agreed test framework for TDD mode, besides below parameters:
· Uplink downlink configuration /special sub-frame configuration: 1/4
· NZP CSI-RS and ZP CSI-RS configuration: revising sub-frame offset as 4 to schedule CSI-RS resources in SF#4,9 for TDD with the same resource configuration and periodicity
Proposal3: Reference channels for FDD and TDD were proposed in table 1 and table 2 of section 2.
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