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1 Introduction
This document provides a revision of the framework document used for the definition of the CoMP PDSCH test set up. In this document we provide proposals of update. 

======================              Start Text Proposal         ==============================
2 Simulation scenarios for PDSCH demodulation performance

The purpose of the following scenarios is to verify the PDSCH demodulation performance for TM10 UE under the assumption of non-quasi-colocated antennas. 

2.1 QCL characteristics

It has been agreed to test the following features in the context of PDSCH demodulation tests:

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
Such test cases were agreed to verify above features:

· 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 

2.2 Test 1: CoMP scenario 4 Test
The purpose of this test is to verify UE performing correct timing offset compensation, channel parameters estimation and rate matching behavior in DL CoMP scenario 4. 

Introduce SNR test in TM9 rather than TM10 as working assumption based on TM10 UE will also needs pass TM9 test. 

2.3 Test 2: CoMP scenario 3 Test
The purpose of this test is to verify UE performing correct frequency offset compensation and rate matching behavior in DL CoMP scenarios 3. 

3 Conclusion

This document summarizes the up-to-date simulation assumptions and framework for the study of DL CoMP demodulation tests.

Annex A1 Common assumptions

Annex A1.1 Quasi co-location assumptions
The following assumptions for antenna ports quasi co-location were agreed in RAN1:
Table 1: Quasi co-location assumption within each RS type

	CRS
	CSI-RS 
	PDSCH DMRS

	May be assumed as quasi co-located wrt all long term channel properties {Delay spread, Doppler spread, Doppler shift, Average gain, Average delay} within a cell.


	Within a CSI-RS resource, CSI-RS ports may be assumed as quasi co-located wrt {Delay spread, Doppler spread, Doppler shift, Average gain, Average delay}.


Between CSI-RS resources CSI-RS ports shall not be assumed as quasi co-located wrt {Delay spread, Doppler spread, Doppler shift, Average gain, Average delay}.
	May be assumed as quasi co-located within a subframe wrt to {Delay spread, Doppler spread, Doppler shift, Average gain, Average delay}


PSS/SSS and CRS ports for a cell may be assumed as quasi co-located wrt {Doppler shift, Average delay}.

On top of the above assumptions within each RS type, it is also agreed in RAN1 that a Rel-11 UE supports at most two UE behaviours for the quasi co-location assumptions between RS of different types. Behaviour A is expected to be applicable when CRS, CSI-RS and PDSCH DMRS are quasi co-located for the considered UE (with the exception of Average gain). Behaviour B is intended by RAN1 to be the UE behaviour typically applicable for UEs operating in DL CoMP. 

The two behaviours are defined as follows:

Behaviour A: 

CRS, CSI-RS and PDSCH DMRS may be assumed as quasi co-located wrt {Doppler shift, Doppler spread, Average delay, delay spread}

Behaviour B: 

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 }

Some additional agreements for antenna ports quasi co-location (QCL) Behaviour B were made in RAN1 #71:
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}

Annex A1.2 CoMP related assumptions
Annex A1.3 Reference operation in UE Behavior B
Annex A1.3.1

Timing correction

The position of the UE within the cell as well as the time alignment error between the different TPs participating in the CoMP transmission may cause non negligible timing difference between the TPs. The simulation results are provided by assuming that the UE estimates the timing difference by considering CSI-RS which are signaled (via PQI) to be quasi collocated wrt DM-RS and PDSCH according to Behavior B. The UE uses this estimation in order to compensate for timing error before PDSCH demodulation. This does not restrict UE implementation.

Annex A1.3.2

Frequency correction

The signal transmitted by the TPs participating in the CoMP transmission may be affected by different amount of frequency error. The frequency error of a received signal is the combination of the TP frequency error and Doppler shift due to UE mobility. The simulation results are provided by assuming that the UE estimates the relative frequency error of the signals received from different TPs by considering CRSs which are signaled (via PQI) to be quasi- collocated to DM-RS and PDSCH for the purpose of {Doppler shift and Doppler spread}. This does not restrict UE implementation.

Annex A2 Simulation assumptions
Table 2: Simulation assumption of test 1-A for timing offset compensation 7-0
	Parameter
	TP1 (high power TP)
	TP2 (low power TP)

	Carrier frequency (GHz)
	2

	System bandwidth (MHz)
	10MHz


	PDCCH transmission Point
	Fixed at TP1 as serving cell
	NA

	PDSCH transmission Point
	Blanked
	Fixed at TP2

	CellID
	0, Scenario 4

	Channel model
	EPA
	ETU

	Doppler frequency (Hz)
	5Hz
	5Hz

	Antenna configuration
	2x2 Low
	2x2 Low

	SNR (seen at UE receivers)
	SNR TP2+XdB
X =

· 0 dB

· +/- 6dB 

· Other value is not precluded
	Simulation results are provided for SNR =0:2:24 dB

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

	Transmission mode
	N/A
	10

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

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

	CSI-RS 1 periodicity and subframe offset (TCSI-RS / ICSI-RS)
	N/A
	5/2

	ZP CSI-RS 1 periodicity and sub-frame offset (TCSI-RS / ICSI-RS)
	N/A
	5/2

	CSI-RS 1 configuration
	N/A
	8

	ZP CSI-RS 1 configuration
	N/A
	5

	PDCCH decoding
	[ideal]

	PMI
	N/A
	Random

	MCS & Rank
	N/A
	· 16QAM 1/2 Rank2

· 64QAM 1/2 Rank1



	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 fixed test points at 2us and -0.5 us
· FFS for whether different requirement will be defined for 2us and -0.5us 

	Frequency error (Hz)
	0
	0

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


Table 3: Simulation assumption of test 1-B for timing offset compensation 7-1 with DPS transmission
	Parameter
	TP1 (high power TP)
	TP2 (low power TP)

	Carrier frequency (GHz)
	2

	System bandwidth (MHz)
	10MHz


	PDCCH transmission Point
	Fixed at TP1 as serving cell
	NA

	PDSCH transmission Point
	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. 

	DPS transmission hypothesis 
	PQI configuration as shown in table 4 below

	CellID
	0, Scenario 4

	Channel model
	· EPA for both TP1 and TP2
· EVA for both TP1 and TP2
· Possibility of different channel model for TP1 and TP2 are not precluded

	Doppler frequency (Hz)
	5Hz
	5Hz

	Antenna configuration
	2x2 Low
	2x2 Low

	SNR (seen at UE receivers)
	SNR TP2+CdB, C =0dB
	Performance provided for SNR =0:2:24

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

	Transmission mode
	10
	10

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

	CSI reference signals 0
	Port {15,16}
	NA

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

	CSI-RS 0 configuration
	0
	NA

	CSI reference signals 1
	NA
	Port {15,16}

	CSI-RS 1 periodicity and subframe offset (TCSI-RS / ICSI-RS)
	NA
	5/2

	CSI-RS 1 configuration
	NA
	8

	ZP CSI-RS 0 periodicity and sub-frame offset (TCSI-RS / ICSI-RS)
	5/2
	5/2

	ZP CSI-RS 0 configuration
	2
	2

	ZP CSI-RS 1 periodicity and sub-frame offset (TCSI-RS / ICSI-RS)
	5/2
	5/2

	ZP CSI-RS 1 configuration
	5
	5

	PDCCH decoding
	Ideal

	PMI
	 Random

	MCS & Rank
	· 16QAM 1/2 Rank2

· 64QAM 1/2 Rank1 
Same MCS is applied for PDSCH transmission from TP1 and TP2

	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
	Timing model (order of priority, pending feasibility and proper test point selection):
· Set two test point for -0.5 and 2us
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Dynamic timing offset model: 


	Frequency error (Hz)
	0
	0

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

	.  


Table 4: Configurations of PQI and DL transmission hypothesis for each PQI set
	PQI set index
	Parameters for PDSCH RE Mapping and Quasi-Co-Location in each PQI set
	DL transmission hypothesis for each PQI Set

	
	CRS pattern
	PDSCH starting position
	NZP CSI-RS Index  (For quasi co-location)
	ZP CSI-RS configuration
	TP 1
	TP 2

	PQI set 0 
	CRS pattern 0 
	2
	NZP CSI-RS Resource  Index 0 
	ZP CSI-RS config 0 
	PDSCH 
	Blanked 

	PQI set 1 
	CRS pattern 0 
	2
	NZP CSI-RS Resource Index 0 
	ZP CSI-RS config 1
	PDSCH 
	Blanked 

	PQI set 2 
	CRS pattern 0 
	2
	NZP CSI-RS Resource Index 1 
	ZP CSI-RS config 0 
	Blanked 
	PDSCH 

	PQI set 3 
	CRS pattern 0 
	2
	NZP CSI-RS Resource Index 1 
	ZP CSI-RS config 1 
	Blanked 
	PDSCH 


Table 5: Simulation assumption of test 2-A for frequency offset compensation without CRS-IC
	Parameter
	TP1 (high power TP)
	TP2 (low power TP)

	Carrier frequency (GHz)
	2

	System bandwidth (MHz)
	10MHz

	Cell ID
	0
	126

	PDCCH transmission Point
	Fixed at TP1 as serving cell
	NA

	PDSCH transmission Point
	Blanked
	Fixed at TP2

	Channel model
	EPA 
	EVA

	Doppler frequency (Hz)
	5Hz
	5Hz

	Antenna configuration
	2x2 Low
	2x2 Low

	SNR (seen at UE receivers)
	SNR TP2+CdB, C=4dB
	Simulation results are provided for SNRTP2 =0:2:24

	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 1 periodicity and subframe offset (TCSI-RS / ICSI-RS)
	NA
	5/2

	CSI-RS 1 configuration
	NA
	0

	ZP CSI-RS 1 periodicity and sub-frame offset (TCSI-RS / ICSI-RS)
	NA
	5/2

	ZP CSI-RS 1 configuration
	NA
	2

	PDCCH decoding
	ideal

	PMI
	N/A
	Random

	MCS & Rank
	N/A
	· 64QAM 1/2 Rank1 

· 16QAM 1/2 Rank2

· 64QAM 1/2 Rank 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
PDSCH starting symbol is derived from PQI signaling

	Timing offset (us)
	0
	0

	Frequency error (Hz)
	0
	200

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


Table 6: Simulation assumption of test 2-C for frequency offset compensation with CRS-IC
	Parameter
	TP1 (high power TP)
	TP2 (low power TP)

	Carrier frequency (GHz)
	2

	System bandwidth (MHz)
	10MHz

	Cell ID
	0
	1

	PDCCH transmission Point
	Fixed at TP1 as serving cell
	NA

	PDSCH transmission Point
	Blanked
	Fixed at TP2

	Channel model
	EPA
	EVA

	Doppler frequency (Hz)
	5Hz
	5Hz

	Antenna configuration
	2x2 Low
	2x2 Low

	SNR (seen at UE receivers)
	SNR TP2+XdB
X=
· 4dB 

· 8dB 
	Performance provided for SNRTP2 =0:2:24

	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 1 periodicity and subframe offset (TCSI-RS / ICSI-RS)
	NA
	5/2

	ZP CSI-RS 1 periodicity and sub-frame offset (TCSI-RS / ICSI-RS)
	NA
	5/2

	ZP CSI-RS 1 configuration
	NA
	2

	CSI-RS 1 configuration
	NA
	0

	PDCCH decoding
	ideal

	PMI
	N/A
	Random

	MCS & Rank
	N/A
	· 16QAM 1/2 Rank1 

· 64QAM 1/2 Rank1

· Interesting companies can provide rank 2 results 

	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 (us)
	0
	0

	Frequency error (Hz)
	0
	200

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


======================              End Text Proposal         ==============================
� EMBED Equation.3  ���
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