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1. Introduction
In RAN4 #67, further progress was made for test case design for CoMP demodulation test and agreement was captured in WF [1]. 

·   Test 1 

· Verifying UE performing correct timing offset compensation, channel parameters estimation and rate matching behavior in CoMP scenario 4. 
· Baseline approach: SNR estimation is tested together with Test 1. More discussions are needed for the specific test set up (in particular how to capture different SNR on CRS vs. DM-RS is FFS ).
· Timing model (order of priority, pending feasibility and proper test point selection):
· Option 1: 2 fixed test points at 2 musec and -0.5musec
· Option 2: Define two test points, one is set to the edge of the agreed offset, 2us and the other is randomly generated within a certain range, i.e. [-0.5, 2]us which can discriminate different UE behaviors
· Option 3: Timing error is dynamically changed between -0.5musec and 2musec according to a certain pattern. The pattern is transparent to the UE. For each timing changes a certain amount of subframes are dropped, S, to avoid transition issues. The percentage of subframes for which the timing error is 2musec is 75%.
· Detailed test set up should be provided in next meeting.
· Companies to address the TBD values in comp demodulation test framework R4-132639
· Test 2

· Verifying UE performing correct frequency offset compensation and rate matching behavior in CoMP scenario 3 with colliding CRS. 
· Power difference between transmission TP  and serving TP, modulation and coding rate are FFS
· FFS whether to assume CRS-IC as reference receiver for frequency error estimation
· Detailed test set up should be provided in next meeting
· Companies to address the TBD values in comp demodulation test framework R4-132639
· DPS

· Revise current test 1 to DPS for 7-1 UE.
· FFS in next meeting whether to revise current test 2 to DPS for 7-1 UE
· Open issues

· FFS to introduce a test based on non colliding CRS
· FFS whether to consider CRS-IC as baseline reference receiver
Also, simulation assumptions for CoMP demodulation test were summarized in framework document [2] as a guideline for simulation study and companies are requested to provide TBD values in RAN4 #68. In this contribution, we provide further discussion on remaining details for CoMP demodulation test and initial simulation results. 
2. Test 1 (scenario 4 test)
Test 1 is configured as CoMP scenario 4 and designed to verify UE’s timing offset compensation, channel parameter estimation and rate matching according to PQI signaling. We have following issues/parameters as TBD for test 1. 
· Common signal/channel transmission scheme

· Propagation channel model to verify proper channel PDP estimation
· Power offset between TPs to verify proper SNR estimation from DM-RS
· timing offset model to verify compensation of both positive and negative timing offset
· precoding for PDSCH

· frequency error between TPs
· DPS configuration

· NZP-CSI-RS/ZP-CSI-RS configuration

· Control region size

· rank and MCS of target PDSCH

2.1. CRS and control channel transmission scheme
In CoMP scenario 4, it is more realistic to assume common signal/channel like PSS/SSS, CRS, PBCH, SIB and PDCCH are transmitted by all TPs in macro TP coverage in SFN manner. If common signal/channel are transmitted only from macro TP, UEs located next to pico TP might be swamped by strong pico signal and thus cannot handle weak signal from macro TP. SFN transmission requirement also implies that both timing and frequency should be tightly aligned between TPs in CoMP transmission set. Considering this constraint in network deployment, we propose following. 
Proposal 1. In test 1, transmit common signal/channel from both TP1 and TP2 in SFN manner. 
SFN transmission of CRS signal could have implication on test case design for channel parameter and SNR estimation. Main purpose of channel parameter and SNR estimation test is to discourage UE implementation using CRS for channel parameter and SNR estimation when it should not. UE should use QCLed CSI-RS or DM-RS to estimate these parameters instead of CRS. However, in CoMP scenario 4 with SFN transmission of CRS, UE will observe composite channel from TP1 and TP2 for CRS, which would make it challenging to establish a drastically different SNR between CRS and DM-RS. Based on this observation, we propose 
Proposal 2. Verify proper SNR estimation in CoMP scenario 3 test instead of CoMP scenario 4 test. 
UE may use information on power delay profile (PDP) of propagation channel for DM-RS channel estimation. When CRS and DM-RS ports are not quasi-collocated, PDP for DM-RS channel and CRS channel could be different. Under this condition, there could be performance degradation if UE uses PDP estimate from CRS for DM-RS channel estimation. Propagation channel PDP for CRS signal and DM-RS signal could be drastically different when there is large timing offset between TP1 and TP2. For CRS signal, UE will observe composite channel from TP1 and TP2, which would have large delay spread when there is large timing offset between TPs. For DM-RS signal, UE will observe propagation channel from one TP transmitting PDSCH. If we configure small delay spread channel like EPA in the test, there would be large difference in propagation channel PDP between CRS and DM-RS ports. We ran simulation to evaluate the effect of wrong PDP estimation on PDSCH demodulation performance. Simulation assumptions are listed in Table 1 except for propagation channel and PDP assumption for DM-RS channel estimation. 50 PRBs are allocated for PDSCH and following propagation channel and PDP assumptions are considered in the simulation. 

· propagation channel for DM-RS PDSCH: EPA5L, EVA5L, ETU5L

· PDP assumption: EPA, EVA, ETU

From the simulation results shown in Figure 1, it can be observed that

· PDP estimation error has negligible effect when propagation channel for DM-RS PDSCH is EPA5L. Wrong PDP estimation would lead to less filtering in channel estimation but its effect would be small in medium to high CINR region. 

· PDP estimation error causes large performance degradation when propagation channel for DM-RS PDSCH is ETU5L but EPA is assumed for PDP. Aggressive filtering would be applied for EPA PDP but it will distort channel estimation for ETU channel. 

From the observation, it’s like channel with long delay spread for DM-RS PDSCH and channel with small delay spread for CRS is the only propagation channel combination that allows verification of channel parameter estimation. Thus, we can conclude that CoMP scenario 4 with SFN transmission of CRS is not appropriate for this test purpose. 
Proposal 3. Verify proper channel parameter estimation in CoMP scenario 3 test instead of CoMP scenario 4 test.   
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(a) EPA5L channel                                                              (b) EVA5L channel
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(c) ETU5L channel

Figure 1. Effect of PDP estimation error on DM-RS PDSCH demodulation

2.2. Propagation channel model / Power offset
Assuming that channel parameter and SNR estimation are verified in CoMP scenario 3 test, we don’t need to endeavor to establish different propagation channel and SNR between CRS and DM-RS in test 1. Same propagation channel and equal power between TP1 and TP2 signal would be good enough. For propagation channel, we prefer EPA channel over EVA channel since DM-RS channel estimation is more sensitive to wrong timing offset compensation in channel with small delay spread. 
Proposal 4. In test 1, configure 2x2 EPA5L channel for both TP1 and TP2. Also, configure equal power between TP1 and TP2. 
2.3. Timing offset model

Based on agreement to verify both positive and negative timing offset compensation, 3 alternative methodologies were proposed to emulate timing offset between two TPs. Option 1 and option 2 proposed two static test points while option 3 proposed dynamic switching between two timing offset values between tests. 
We are reluctant to take dynamic switching model in option 3 since UE behavior during those switching instant is not well defined and several PDSCH might be lost during switching. It would take long discussion and effort in both RAN4 and RAN5 to specify the relaxation due to switching glitch. Also, relaxation to accommodate switching glitch could compromise main test purpose. Between option 1 and option 2, we prefer option 1. Option 1 allows direct verification of UE’s timing offset compensation capability at both extremes of positive and negative timing offset. Concern behind option 2 that UE might cheat the test based on a prior knowledge of two possible timing offset setting is not totally groundless but we don’t see significant implementation saving between discriminating two timing offset values and estimating actual timing offset. We could comfortably assume that UE that can compensate timing offset of 2us and -0.5us is able to handle any timing offset in the range of [-2.0us, 0.5us]. 
Proposal 5. Select fixed timing offset at 2us and -0.5us for test 1. 
2.4. PDSCH precoding
Random precoding with PRG and 1 SF granularity has been used for TM9 PDSCH demodulation test and QCL evaluation in RAN4. For TM10 PDSCH demodulation test, we don’t see any strong reason to change this assumption. 
2.5. Frequency offset between TPs. 
In CoMP scenario 4, network should maintain good frequency alignment between TPs. According to QCL simulation in [3], there could be noticeable performance degradation for 64-QAM ½ when there is 50Hz frequency offset. Since UE cannot rely on QCLed CRS for frequency offset compensation in CoMP scenario 4, we should define minimum performance requirement based on no frequency offset compensation on UE. Considering that uncompensated frequency offset might blur the gap between UE’s good and bad timing offset compensation, we should maintain as small frequency offset as possible in test 1. 
In actual TE implementation, it might be impossible or too expensive to maintain perfect frequency alignment between TP1 and TP2 signal. RAN4 should determine maximum allowed frequency error in test 1 set up and inform it to RAN5 as TE implementation guideline. 
Proposal 6. Specify 0Hz frequency offset between TPs in test 1. RAN should determine TE implementation margin for frequency synchronization and inform it to RAN5. 
2.6. DPS configuration
It was agreed to revise test 1 for DPS test for 7-1 UE and also to study whether to revise test 2 for DPS in RAN #68. We think that one test in DPS set up is enough and we don’t need to run both test 1 and test 2 in DPS mode for 7-1 UE. Also, we would like to clarify that 7-1 UE needs to run test 1 only in DPS mode while 7-0 UE needs to run test 1 only in non-DPS mode. RAN4 will define test 1 in both DPS and non-DPS mode and UE will select one of them based on UE’s CSI process capability. 
Assuming test configuration proposed in section 2.1 and 2.2, PDSCH transmission from TP1 and TP2 is symmetric in terms of propagation channel and CINR. Thus, we can specify arbitrary TP switching pattern in the test and there is no need to align TP switching with HARQ interlacing. We can consider two TP switching pattern. 
· TP for PDSCH transmission is alternated in every SF. This is an extreme case for DPS operation and UE will be under highest stress in terms of TP switching.

· TP for PDSCH is alternated in every 5 SFs. This is based on assumption that TP selection at eNB is most likely based on CSI feedback UE. 5 SF is minimum CSI feedback period in periodic CSI reporting mode. 
It is FFS whether we need to consider relaxation in performance requirement due to DPS operation. 

2.7. NZP-CSI-RS/ZP-CSI-RS configuration
In [2], CSI configuration is defined only for NZP-CSI-RS in non-DPS set up. For completeness, we also need to specify following. 
· non-DPS mode

· ZP-CSI-RS configuration in non-DPS set up: 2 / 0110000000000000
· DPS mode

· NZP-CSI-RS configuration for TP1 : 2 / 5
· NZP-CSI-RS configuration for TP2 : 2 / 0

· ZP-CSI-RS configuration in non-DPS set up: 2 / 0110010000000000
· ZP-CSI-RS configuration in non-DPS set up: 2 / 1100010100000000
2.8. Control region size
In CoMP scenario 4, control region size can be assumed same between serving and non-serving TP when non-serving TP is within serving TP coverage. Under this condition, there would be no confusion on UE regarding control region size. Thus, we can specify control region size of 2 as previous PDSCH demodulation test for 10MHz system bandwidth. 
2.9. Rank and MCS of target PDSCH
We ran simulation to determine rank and MCS of target PDSCH to be used in test 1. Simulation was run using the parameters listed in table 1 for non-DPS mode. PDSCH demodulation performance was evaluated at 2us and -0.5us timing offset with/without timing offset compensation. MCS 13 is for 16-QAM ½, MCS 19 is for 64-QAM ½ and MCS 23 is for 64-QAM ¾. From the simulation shown in Figure 2, rank 1 MCS 19 looks most promising in terms of good separation between and type A and type B receiver and reasonable CINR requirement for 70% throughput. 
Proposal 7. Select rank 1 MCS 19 as FRC for target PDSCH. 
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Figure 2. PDSCH demodulation performance in test 1
2.10. Test parameters
Table 1 is test parameters for timing offset compensation test in non-DPS mode for 7-0 UE. Test parameters for DPS mode test for 7-1 UE is defined in table 2. 
Table 1: Test parameters for non-DPS mode test 1 for 7-0 UE.
	Parameter
	TP1 (high power TP)
	TP2 (low power TP)

	Carrier frequency (GHz)
	2

	System bandwidth (MHz)
	10MHz

	PSS/SSS/CRS/PBCH/SIB
	SFN transmission from both TP1 and TP2

	PDCCH transmission Point
	SFN transmission from both TP1 and TP2

	PDSCH transmission Point
	Blanked
	Fixed at TP2

	CellID
	0

	Channel model
	EPA
	EPA

	Doppler frequency (Hz)
	5Hz
	5Hz

	Antenna configuration
	2x2 Low
	2x2 Low

	Power offset between TPs
	0 dB

	SNR (seen at UE receivers)
	TBD
	TBD

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

	Transmission mode
	N/A
	[10]

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

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

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

	CSI-RS 0 configuration
	N/A
	0

	Zero-power CSI-RS configuration ICSI-RS /       ZeroPowerCSI-RS bitmap
	N/A
	2 / 0110000000000000

	PDCCH decoding
	[Realistic or ideal]

	Rank
	N/A
	1

	PMI
	N/A
	Random
(PRG, 1 SF granularity)

	Modulation and Code rate
	N/A
	64QAM 3/4, 64-QAM 1/2, 16QAM 1/2

	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
	2.0 us / -0.5us

	Frequency error between TPs
	0 Hz

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


Table 2: Test parameters for DPS mode test 1 for 7-1 UE.

	Parameter
	TP1 (high power TP)
	TP2 (low power TP)

	Carrier frequency (GHz)
	2

	System bandwidth (MHz)
	10MHz

	PSS/SSS/CRS/PBCH/SIB
	SFN transmission from both TP1 and TP2

	PDCCH transmission Point
	SFN transmission from both TP1 and TP2

	TP switching pattern
	option 1 : 1212121212

option 2 : 1111122222

	CellID
	0

	Channel model
	EPA
	EPA

	Doppler frequency (Hz)
	5Hz
	5Hz

	Antenna configuration
	2x2 Low
	2x2 Low

	Power offset between TPs
	0 dB

	SNR (seen at UE receivers)
	TBD
	TBD

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

	Transmission mode
	N/A
	[10]

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

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

	CSI-RS 0 periodicity and subframe offset 
	N/A
	5/2

	CSI-RS 0 configuration
	N/A
	0

	Zero-power CSI-RS 0 configuration ICSI-RS  / ZeroPowerCSI-RS bitmap
	N/A
	2 / 0110010000000000

	CSI reference signals 1
	Port {15,16}
	N/A

	CSI-RS 1 periodicity and subframe offset
	5/2
	N/A

	CSI-RS 1 configuration
	5
	N/A

	Zero-power CSI-RS 1 configuration ICSI-RS  / ZeroPowerCSI-RS bitmap
	2 / 1100010100000000
	N/A

	PDCCH decoding
	[Realistic or ideal]

	Rank
	N/A
	1

	PMI
	N/A
	Random

(PRG, 1 SF granularity)

	Modulation and Code rate
	N/A
	64QAM 3/4, 64-QAM 1/2, 16QAM 1/2

	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
	2.0 us / -0.5us

	Frequency error between TPs
	0 Hz

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


3. Test 2-1 (scenario 3 test with colliding CRS)
Test 2 is defined for CoMP scenario 3 and mainly designed to verify compensation of frequency offset between TPs. In section 2, we proposed to verify channel parameter and DM-RS SNR estimation in test 2. In previous meetings, most controversial issue in test 2 is whether we should assume CRS-IC in CoMP scenario 3. As a solution for this problem, we support the proposal in [4] to introduce two separate test cases for CoMP scenario 3 based on UE’s CRS-IC capability. For UE without CRS-IC capability, we will define a test with colliding CRS (test 2-1) that does not require CRS interference handling. For UE with CRS-IC capability, we will define a test with non-colliding CRS (test 2-2). In this section, we discuss remaining details for CoMP scenario 3 colliding CRS test. CoMP scenario 3 non-colliding CRS test will be discussed in section 4. 
For CoMP scenario 3 test with colliding CRS, we have following issues/parameters as TBD. We propose to use same PDSCH precoding and NZP-CSI-RS/ZP-CSI-RS configuration as test 1. 
· Propagation channel model to verify proper channel PDP estimation

· Power offset between TPs
· Number of PDSCH PRBs

· Control region size

· rank and MCS of target PDCH

3.1. Propagation channel model to verify proper PDP estimation
In section 2.1, we proposed to verify SNR and channel parameter estimation in test 2. In CoMP scenario 3 with colliding CRS, CRS and DM-RS can observe drastically different CINR when PDSCH from interfering TP is muted. Thus, CINR estimation can be easily verified in test 2-1. For channel parameter estimation, we should configure large delay spread channel for DM-RS and small delay spread channel for CRS to be able to discriminate good and bad channel estimation. 
From the observation, it’s like ETU channel for DM-RS PDSCH and EPA channel for CRS are the only propagation channel combinations that allows verification of proper channel PDP estimation. However, we also need to consider whether such a large PDP mismatch can be assumed in CoMP network deployment. 
Proposal 8. In test 2-1, configure 2x2 EPA5L channel for TP1 and 2x2 ETU5L channel for TP2. 
3.2. Power offset between TPs
Since Test 2 with colliding CRS is applied for UE without CRS-IC capability, we cannot assume large power offset between TPs. From previous RAN4 discussion, many companies suggested 4dB power offset that can be handled by UE without CRS-IC. 
Proposal 9. Configure TP1 power larger than TP2 by 4dB in test 2-1. 
3.3. Number of PDSCH PRBs
For CoMP scenario 3, UE can use quasi-collocated CRS to estimate the frequency offset of DM-RS ports. Thus, number of PDSCH PRBs would not matter if UE uses CRS for frequency offset estimation. However, if UE attempts to estimate frequency offset from DM-RS instead of quasi-collocated CRS, number of PDSCH PRBs would affect frequency estimation accuracy. Note that UE can use either DM-RS or quasi-collocated CRS for frequency offset compensation but performance should be maintained irrespective of number of allocated PDSCH PRBs.
Proposal 10. Allocate 3 PRBs for PDSCH in test 2-1. 

3.4. Control region size
In CoMP scenario 3, TP1 and TP2 have separate CRS and control region. Thus, it is possible for two TPs to have different control region size. In TM10, UE should be able determine PDSCH starting symbol offset based on RRC configuration for PQI state and PQI signaling in DCI-2D. In order to guarantee proper UE rate matching implementation regarding PDSCH starting symbol, we propose to configure different control region size in test 2-1. 
Proposal 11. Configure 1 control symbol in TP1 and 2 control symbol in TP2. 

3.5. Rank and MCS of target PDSCH
We ran simulation to determine rank and MCS of target PDSCH to be used in test 2-1. Simulation was run using the parameters listed in table 3. PDSCH demodulation performance was evaluated at 200Hz frequency offset with/without frequency offset compensation. Note that EPA channel is used for both TP1 and TP2 in the simulation. From the simulation results shown in figure 3, we can see type A and type B receiver can be easily discriminated for all rank and MCS candidates. We propose to use same MCS and rank as test 1. 
Proposal 12. Select rank 1 MCS 19 as FRC for target PDSCH in test 2-1.  

3.6. Test parameters

Table 3 lists test parameters for frequency offset compensation test for CoMP scenario 3 without CRS-IC capability. 

Table 3: Test parameters for test 2-1 

	Parameter
	TP1 (high power TP)
	TP2 (low power TP)

	Carrier frequency (GHz)
	2

	System bandwidth (MHz)
	10MHz

	PSS/SSS/CRS/PBCH/SIB
	TP1 signal transmitted
	TP2 signal transmitted

	PDCCH transmission Point
	Fixed at TP1
	OCNG in control region

	PDSCH transmission Point
	Blanked
	Fixed at TP2

	CellID
	0
	6

	Channel model
	Option 1: TP1=EPA, TP2=EPA

Option 1: TP1=EPA, TP2=ETU

	Doppler frequency (Hz)
	5Hz
	5Hz

	Antenna configuration
	2x2 Low
	2x2 Low

	Power offset between TPs
	4 dB

	SNR (seen at UE receivers)
	TBD
	TBD

	Number of allocated resource blocks (PRB)
	N/A
	3

	Transmission mode
	N/A
	10

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

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

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

	CSI-RS 0 configuration
	N/A
	0

	Zero-power CSI-RS configuration ICSI-RS /       ZeroPowerCSI-RS bitmap
	N/A
	2 / 0110000000000000

	PDCCH decoding
	[Realistic or ideal]

	Rank
	N/A
	1

	PMI
	N/A
	Random

(PRG, 1 SF granularity)

	Modulation and Code rate
	N/A
	64QAM 3/4, 64-QAM 1/2, 16QAM 1/2

	Cyclic prefix
	Normal
	Normal

	Number of HARQ processes
	8
	8

	Maximum number of HARQ transmission
	4
	4

	Number of OFDM symbols for PDCCH
	1
	2

	Timing offset model
	0 us

	Frequency error between TPs
	200 Hz

	Simulation length
	10000 sub-frames at minimum
	10000 sub-frames at minimum
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Figure 3. PDSCH demodulation performance in test 2-1
4. Test 2-2 (scenario 3 test with non-colliding CRS)
Test 2-2 is defined as CoMP scenario 3 with non-colliding CRS and is applied to UE with CRI-IC capability. In this test, UE is required to mitigate CRS interference from TP that is not transmitting PDSCH. Test configuration would be mostly same as test 2-1 except that non-colliding CRS is configured between TP1 and TP2. For test 2-2, we need to determine following parameters. 

· Power offset between TPs
· rank and MCS of target PDCH

4.1. Power offset between TPs / rank and MCS of target PDSCH
Simulation was run to evaluate TM10 PDSCH throughput performance with and without CRS interference mitigation in CoMP scenario 3 with non-colliding CRS. Simulation parameters are same as table 4 except for PDSCH PRB allocation. In the simulation, 50 PRBs are allocated for PDSCH. From the simulation results shown in Figure 4, we can see that effect of CRS interference can be fully mitigated for all considered interference level. However, without CRS interference mitigation, large performance degradation is observed for all considered interference level. Based on this observation, we propose following. 
Proposal 13. Configure power offset of 8dB in test 2-2 use same MCS as test 2-1, i.e., rank 1 MCS 19 in test 2-2. 
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Figure 4. PDSCH throughput performance in CoMP scenario 3 with non-colliding CRS

4.2. Test parameters
Table 4 lists test parameters for frequency offset compensation test for CoMP scenario 3 with CRS-IC capability. 

Table 4: Test parameters for test 2-2 

	Parameter
	TP1 (high power TP)
	TP2 (low power TP)

	Carrier frequency (GHz)
	2

	System bandwidth (MHz)
	10MHz

	PSS/SSS/CRS/PBCH/SIB
	TP1 signal transmitted
	TP2 signal transmitted

	PDCCH transmission Point
	Fixed at TP1
	OCNG in control region

	PDSCH transmission Point
	Blanked
	Fixed at TP2

	CellID
	0
	1

	Channel model
	Option 1: TP1=EPA, TP2=EPA

Option 1: TP1=EPA, TP2=ETU

	Doppler frequency (Hz)
	5Hz
	5Hz

	Antenna configuration
	2x2 Low
	2x2 Low

	Power offset between TPs
	8 dB

	SNR (seen at UE receivers)
	TBD
	TBD

	Number of allocated resource blocks (PRB)
	N/A
	3

	Transmission mode
	N/A
	10

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

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

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

	CSI-RS 0 configuration
	N/A
	0

	Zero-power CSI-RS configuration ICSI-RS /       ZeroPowerCSI-RS bitmap
	N/A
	2 / 0110000000000000

	PDCCH decoding
	[Realistic or ideal]

	Rank
	N/A
	1

	PMI
	N/A
	Random

(PRG, 1 SF granularity)

	Modulation and Code rate
	N/A
	64QAM 3/4, 64-QAM 1/2, 16QAM 1/2

	Cyclic prefix
	Normal
	Normal

	Number of HARQ processes
	8
	8

	Maximum number of HARQ transmission
	4
	4

	Number of OFDM symbols for PDCCH
	1
	2

	Timing offset model
	0 us

	Frequency error between TPs
	200 Hz

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


5. Conclusion 
 In this contribution, we provided our proposal on remaining details for CoMP demodulation test and initial simulation results. We proposed following based on our analyses and simulation results. 
For test 1, 

Proposal 1. In test 1, transmit common signal/channel from both TP1 and TP2 in SFN manner. 

Proposal 2. Verify proper SNR estimation in CoMP scenario 3 test instead of CoMP scenario 4 test. 

Proposal 3. Verify proper channel parameter estimation in CoMP scenario 3 test instead of CoMP scenario 4 test.   

Proposal 4. In test 1, configure 2x2 EPA5L channel for both TP1 and TP2. Also, configure equal power between TP1 and TP2. 

Proposal 5. Select fixed timing offset at 2us and -0.5us for test 1. 

Proposal 6. Specify 0Hz frequency offset between TPs in test 1. RAN should determine implementation margin for frequency synchronization and inform it to RAN5. 

Proposal 7. Select rank 1 MCS 19 as FRC for target PDSCH. 

For test 2-1, 

Proposal 8. In test 2-1, configure 2x2 EPA5L channel for TP1 and 2x2 ETU5L channel for TP2. 

Proposal 9. Configure TP1 power larger than TP2 by 4dB in test 2-1. 

Proposal 10. Allocate 3 PRBs for PDSCH in test 2-1. 

Proposal 11. Configure 1 control symbol in TP1 and 2 control symbol in TP2. 

Proposal 12. Select rank 1 MCS 19 as FRC for target PDSCH in test 2-1.  

For test 2, 

Proposal 13. Configure power offset of 8dB in test 2-2 use same MCS as test 2-1, i.e., rank 1 MCS 19 in test 2-2. 

We would like to recommend considering our proposals in the defining CoMP demodulation test. 
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