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1 Introduction

In the last meeting, way forwards on feature to be tested in CoMP and frequency offset and timing offset for DL CoMP were agreed [1][2] as follows:
·  Feature to be tested in CoMP
· QCL characteristics

1. UE performs correct timing offset compensation according to PQI signaling 

2. UE performs correct frequency offset compensation according to PQI signaling

3. UE performs correct SNR estimation based on DM-RSs rather than CRSs 

4. UE performs correct channel parameters estimation (e.g. delay spread, PDP ) according to PQI signaling

5. UE performs correct rate matching around NZP CSI-RS resource, ZP CSI resource and the configured CRS according to PQI signaling

· Features

1. UE supports the dynamic point change for PDSCH transmission

· FFS for feature 7-1 UE only or for 7-0 and 7-1

2. FFS to test TM10 JT from multiple transmission point.

· Baseline receiver algorithm for frequency and timing compensation may be defined for the purpose of alignment of the simulation results.

· The CoMP scenario to use in the test(s) is FFS.

· In this meeting most of the companies prefer single test pending feasibility study. Using multiple tests is not preclude at this time
· Frequency and timing offset for DL CoMP
· The frequency offset of 200Hz at PDSCH transmission point
· The timing offset range [-0.5, 2]us at PDSCH transmission point
· Both positive and negative value should be covered in the test cases design
And for DL CoMP test cases, UE received power difference from TPs based on system level simulator was discussed. In this contribution, we show our view of test scenario for CoMP UE demodulation according to agreed WF in above, and provide system level simulation results for UE received power difference.
2 Discussion

2.1 Test scenario for CoMP demodulation 
TM10 Behavior B definition is as follows:

· CRS, CSI-RS, and PDSCH DMRS shall not be assumed as quasi co-located wrt {Delay spread, Doppler spread, Doppler shift, Average gain, Average delay} with the following exception: PDSCH DMRS and a particular CSI-RS resource indicated by physical layer signalling may be assumed as quasi co-located wrt {Delay spread,Doppler spread, Doppler shift, Average delay}
· For each CSI-RS resource, the network shall indicate by RRC signaling that CSI-RS ports and CRS ports of a cell may be assumed as quasi co-located wrt {Doppler shift, Doppler Spread}.
And For CoMP demodulation test, the frequency offset of 200Hz and the timing offset range [-0.5, 2]μsec of at PDSCH transmission point were agreed in last RAN4 meeting. In CoMP scenario 4 where DMRS and its quasi-collocated CRS are transmitted from different TPs, a UE hold near-zero frequency offset between DMRS and its quasi-collocated CRS even though frequency offset between DMRS and the CRS exist. So throughput performance would be degraded by frequency offset since the UE ignores frequency offset estimation and compensation processes for demodulation [3]. Therefore, to test scenario for CoMP demodulation, CoMP scenario 3 is appropriate rather than CoMP scenario 4. If CoMP demodulation test under CoMP scenario 4 is needed, frequency offset at PDSCH transmission point should be less than 50Hz.
In CoMP scenario 3, UE demodulation performance could be affected by colliding CRS cases between TPs. In colliding case, frequency offset estimation performance is degraded since CRS of serving TP has interference from CRS neighbour TP. However, in CoMP feature, since CRS interference cancellation receiver is not mandatory, non-colliding CRS case or MBSFN based CoMP demodulation test should be considered.  

Based on behavior B definition, UE receiver could perform timing and frequency offset compensation with quasi-collocated CSI-RS and CRS for defined timing and frequency offset, respectively. For baseline receiver, CRS based frequency offset compensation without CRS handling algorithm and CSI-RS based timing offset compensation receiver should be considered for the purpose of alignment of the simulation results. 
· Proposal 1: CRS based frequency offset compensation and CSI-RS based timing offset compensation receiver should be considered without CRS interference cancellation function for alignment of the simulation results. 

· Proposal 2: Non-colliding CRS or MBSFN based CoMP demodulation test in CoMP scenario 3 should be considered.

Based on above consideration and framework document [4], possible test parameters are listed in Table 1. This framework considers dynamic point change for PDSCH transmission for feature 7-1. Basically, TP1 and TP2 are the same channel model, and 16QAM 1/2 or 64QAM 3/4 modulation and code rate should be considered since performance difference between behavior A and B is large under those high MCS level.
Table 1. Framework for CoMP UE demodulation test
	Parameter
	TP1 
	TP2 

	Test CoMP scenario
	CoMP scenario 3 with behaviour B

	Carrier frequency (GHz)
	2

	System bandwidth (MHz)
	10MHz

	Cell ID
	0
	1

	Channel model
	EPA / EVA

	Doppler frequency (Hz)
	5Hz

	Antenna configuration
	4x2

	Number of allocated resource blocks (PRB)
	-
	50

	MBSFN configuration
	-
	[yes]

	Transmission mode
	TM 10

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

	CSI reference signals
	-
	Port 15, 16, 17, 18

	CSI-RS periodicity (ms)
	-
	[5]

	[PMI delay (ms)]
	-
	[8]

	Modulation and Code rate
	-
	64QAM 3/4 or 16QAM 1/2

	Cyclic prefix
	Normal

	Number of HARQ processes
	-
	8

	Timing offset (μsec)
	0
	-0.5 and 2

	Timing offset compensation
	CSI-RS based timing offset estimation and compensation

	Frequency error (Hz)
	0
	200

	Frequency error compensation
	CRS based frequency error estimation and compensation

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


2.2 Received power difference for CoMP UEs
Table 2 shows UE received power difference for DL CoMP scenario 3. These results based on system level simulation assumption [5]. The other simulation assumptions are referred in Appendix.
Overall scenario is as follows:

· Power difference thresholds: 3, 6 and 9 dB

· UE distribution model: Uniform and hotspot

· CoMP scenarios: scenario 3
And the performance metric is the 50%-tile of UE received power difference CDF in DL CoMP operation.

Table 2. UE received power difference [dB]
	Threshold [dB]
	Uniform
	Hotspot

	3
	1.528
	1.513

	6
	2.895
	3.013

	9
	4.324
	4.163


Based on these results, UE received power difference should be considered for DL CoMP test cases. 
3 Conclusion
In this contribution, we discuss CoMP UE demodulation test scenario and provide some proposals as follows:
· Proposal 1: CRS based frequency offset compensation and CSI-RS based timing offset compensation receiver should be considered without CRS interference cancellation function for alignment of the simulation results. 

· Proposal 2: Non-colliding CRS or MBSFN based CoMP demodulation test in CoMP scenario 3 should be considered.

System level simulation results for received power difference for DL CoMP is provided, and these should be considered for DL CoMP test cases.
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Appendix
System level simulation assumption

	Parameter
	Values used for evaluation

	Deployment scenarios
	Scenario 3

	Number of macro cells
	19

	ISD
	500 m

	Number of LPNs per macro cell
	4

	Number of UEs per cell
	20

	UE distribution
	Uniform and Hotspot

	Percentage of users in hotspot
	67%

	Macro TX power
	46dBm

	LPN TX power
	23dBm

	System BW
	10 MHz

	Minimum distance UE to macro
	35 m

	Minimum distance UE to RRH
	10 m

	Minimum distance RRH to macro
	75 m

	Minimum distance RRH to RRH
	40 m

	Macro antenna gain
	17 dBi

	LPN antenna gain
	5 dBi

	BS antenna pattern (horizontal)
	3 sectorized antenna

	UE Antenna gain
	0 dBi

	UE Noise Figure
	9 dB

	Antenna pattern
	For macro eNB and high-power RRH: 
3D as baseline and 2D as additional
Follow Annex A 2.1.1.1 Table A.2.1.1-2 in TR36.814

For low-power node: 

2D as baseline and 3D as optional
Horizontal plane: omnidirectional

Vertical plane:
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	Antenna height
	10m for RRH/Hotzone Node

25m for Macro Node

	Pathloss model
	ITU UMa for Macro, UMi for low power node

·  UMa

- UE speed : 3km/hr

- No outdoor in-car penetration loss

·  UMi
- Carrier Frequency : 2GHz

- 100% UE dropped outdoors

- No outdoor to indoor penetration loss
ITU UMa and UMi penetration, pathloss, and shadowing generation methodology is used for Macro to UE and Pico/RRH to UE repectively
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