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1 Introduction
In the RAN4#67 meeting, a number of new agreements were made regarding CoMP demodulation tests. In this paper, we present simulation results on frequency alignment error (FAE) compensation performance for TM10 in a DL CoMP environment with the updated simulation setup agreed in RAN4#67 meeting. There were a number of items listed as TBD or FFS. We also present our views regarding those.
2 Background

In the RAN4#67meeting some agreements have been made regarding CoMP demodulation test setup. The agreed WF [1] mentions the following:

Way Forward on CoMP Demodulation performance

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 mu sec and -0.5mu sec
· 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 shown below
The above WF was based on discussion of the papers presented in RAN4#68 meeting. The relevant papers discussed in the RAN4#67 meeting can be found in [2]. 

The WF mentions of the paper R4-132639 that contains the simulation assumptions. We listed the paper in [3]. Below we reproduce the simulation assumptions for Test 2 (frequency offset compensation) from [3]:
Table 1: Simulation assumption of test 2 for frequency offset compensation 7-0

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

	Carrier frequency (GHz)
	2

	System bandwidth (MHz)
	10MHz

	Cell ID
	0
	6

	PDCCH transmission Point
	Fixed at TP1 as serving cell
	NA

	PDSCH transmission Point
	Blanked
	Fixed at TP2

	Channel model
	[EPA] 
	[EPA]

	Doppler frequency (Hz)
	5Hz
	5Hz

	Antenna configuration
	2x2 Low
	2x2 Low

	SNR (seen at UE receivers)
	TBD
	TBD

	Number of allocated resource blocks (PRB)
	N/A
	[50] or [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)
	NA
	5/2

	CSI-RS 0 configuration
	NA
	0

	PDCCH decoding
	[Realistic or ideal]

	Rank
	N/A
	TBD

	PMI
	N/A
	[Random]

	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 (us)
	0
	TBD

	Frequency error (Hz)
	0
	[200]

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


Based on this background, we present simulation results on proposed Test 2 above.
We have used equal power levels of the two TPs.
3 Simulation Results
3.1 Case 1: 3 PRBs

The simulation setup used is given in table 1 above. Simulation results of throughput performance are shown in Figs. 1 to 3.
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Fig. 1 Throughput vs. SNR (dB) for 16QAM (R=1/2) in EPA5 channel.
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Fig. 2 Throughput vs. SNR (dB) for 64QAM (R=1/2) in EPA5 channel.
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Fig. 3 Throughput vs. SNR (dB) for 64QAM (R=3/4) in EPA5 channel.

3.2 Case 2: 50 PRBs

The simulation setup used is given in table 1 above. Simulation results of throughput performance are shown in Figs. 4 to 6.
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Fig. 1 Throughput vs. SNR (dB) for 16QAM (R=1/2) in EPA5 channel.
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Fig. 2 Throughput vs. SNR (dB) for 64QAM (R=1/2) in EPA5 channel.
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Fig. 3 Throughput vs. SNR (dB) for 64QAM (R=3/4) in EPA5 channel.

4 Conclusions

In this contribution, we presented simulation results on frequency alignment error compensation for TM10 in CoMP. Results are presented for EPA5 channel and modulation schemes ½ rate 16 QAM and ½ , ¾ rate 64 QAM. These results should be taken into consideration for alignment purpose. We have the following observation for test set up:
Observation 1: Frequency compensation works fine for ½ rate 16 QAM and ½ , ¾ rate 64 QAM.
Observation 2: Frequency compensation works fine for EPA5 channel.
Observation 3: Frequency compensation works fine for both 3 PRBs and 50 PRBs.
Observation 4: Frequency compensation works fine for a case with equal powers of the two TPs.

Hence, we have the two following proposals:
Proposal 1: Test 2 (FAE test) parameters can be selected from the currently agreed table. No further investigation seems required on new parameters.

Proposal 2: Equal power levels can be considered for the two TPs.
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