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Discussion
1
Introduction
In RAN4#68bis, the following DL CoMP demodulation tests were agreed for timing and frequency offset between CoMP transmission points:

· Test 1 Verify that UE performs correct timing offset compensation, channel parameters estimation and rate matching behavior in DL CoMP scenario 4.
· Test 1-A [1] Timing offset test under CoMP scenario 4 for 7-0 UE without DPS (fixed PDSCH transmission point).
· Test 1-B [2] Timing offset test under CoMP scenario 3 for 7-1 UE with DPS.
· Test 2 Verify that UE performs correct frequency offset compensation and rate matching behavior in DL CoMP scenarios 3.
· Test 2-A [3] Frequency offset test under CoMP scenario 3 with colliding CRS without CRC-IC.
In this paper we present simulation results for the demodulation tests using the agreed parameters in the CRs [1-3] and the framework document [4].
2
PDSCH performance in agreed testing scenarios

2.1 Test 1-A

To verify test 1-A, we conducted LLS simulations under the agreed parameters of Table 8.3.1.3.1-1 in the CR [1]. We plot the PDSCH throughput versus PDSCH SNR (TP2) when the serving cell SNR (TP1), i.e. interfering cell, is at the same level (0 dB gain) of the PDSCH SNR. A behaviour A UE can only lock onto CRS from the serving cell while behaviour B UE can lock onto CRS from the serving cell and CSIRS from the PDSCH cell to compensate for timing offset (using a combination of pre- and post-FFT operations). Fig 1 shows the results under the fixed reference channel R.52 FFD of Table A.3.3.3.1-2 in CR [2]. Table 1 lists the SNR points at %70 relative PDSCH throughput. 

Proposal 1: Define UE demodulation test 1-A for DL CoMP under TM10 and QCL assumptions based on the agreed parameters of CR [1], at 9.2 dB PDSCH SNR for ∆t = 2 µs and 9.9 dB PDSCH SNR for ∆t = -0.5 µs.
Table 1: Simulation results for Test 1-A 
	Required SNR at %70 relative throughput
	Reference Channel

	
	R.52 FFD

	Ideal (∆t = 0 µs)
	9.1

	Behavior A (∆t = 2 µs)
	N/A

	Behavior B (∆t = 2 µs)
	9.2

	Behavior A (∆t = -0.5 µs)
	15.3

	Behavior B (∆t = -0.5 µs)
	9.9
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Fig 1: Test 1-A 
2.2 Test 1-B

The purpose of test 1-B is to test a category 7-1 UE when the PDSCH is dynamically changed between transmission points, i.e. DPS mode. The selection of the PDSCH TP is made based on the PQI states shown in Table 8.3.1.3.2-2 of CR [2] and the switching is such that the 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. To verify test 1-B, we conducted LLS simulations under the agreed parameters of CR [2] and Fig. 2 shows the results. Table 2 lists the SNR points at %70 relative PDSCH throughput. Based on our results we proposed the following test:
Proposal 2: Define UE demodulation test 1-B for DL CoMP under TM10 and QCL assumptions based on the agreed parameters CR [2] at 9.5 dB PDSCH SNR for ∆t = 2 µs and 10.0 dB PDSCH SNR for ∆t = -0.5 µs.
Table 2: Simulation results for Test 1-B
	Required SNR at %70 relative throughput
	Reference Channel

	
	R.53 FFD

	Ideal (∆t = 0 µs)
	9.4

	Behavior A (∆t = 2 µs)
	N/A

	Behavior B (∆t = 2 µs)
	9.5

	Behavior A (∆t = -0.5 µs)
	14.9

	Behavior B (∆t = -0.5 µs)
	10.0
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Fig 2: Test 1-B
2.2 Test 2-A

To verify test 2-A, we conducted LLS simulations under the agreed parameters of CR [3]. We plot the PDSCH throughput versus PDSCH SNR (TP2) when the serving cell SNR (TP1), i.e. interfering cell, is always 4dB above the PDSCH SNR. The behaviour A UE can only lock onto CRS from the serving cell while behaviour B UE can lock onto CRS from both serving cell and PDSCH cell using a combination of pre- and post-FFT operations. Fig. 1 shows the results under the fixed reference channel R.54 of CR [2]. Table 3 lists the SNR points at %70 relative PDSCH throughput. 
Proposal 1: Define UE demodulation test 2-A for DL CoMP under TM10 and QCL assumptions based on the agreed parameters CR [3], at 12.6 dB PDSCH SNR.

Table 3: Simulation results for Test 2-A
	Required SNR at %70 relative throughput
	Reference Channel

	
	R.54 FFD

	Ideal (∆f = 0 Hz)
	10.9

	Behavior A (∆f = 200 Hz)
	N/A

	Behavior B (∆f = 200 Hz)
	13.4
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Fig 3: Test 2-A
3
Conclusion

We conducted simulations based on the most recent framework/CR for QCL impact on TM10 UE demodulation performance. Based on our results we proposed the following tests:
Proposal 1: Define UE demodulation test 1-A for DL CoMP under TM10 and QCL assumptions based on the agreed parameters of CR [1], at 9.2 dB PDSCH SNR for ∆t = 2 µs and 9.9 dB PDSCH SNR for ∆t = -0.5 µs.
Proposal 2: Define UE demodulation test 1-B for DL CoMP under TM10 and QCL assumptions based on the agreed parameters CR [2] at 9.5 dB PDSCH SNR for ∆t = 2 µs and 10.0 dB PDSCH SNR for ∆t = -0.5 µs.
Proposal 3: Define UE demodulation test 2-A for DL CoMP under TM10 and QCL assumptions based on the agreed parameters CR [3], at 12.6 dB PDSCH SNR.
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