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1. Introduction

This WF provides simulation assumptions to be used for the initial enhanced CRS-IM (E-CRS-IM) evaluations for the RAN4 #81 meeting. Companies are encouraged to provide simulation results based on the PDSCH simulation assumptions in Section 3. Interested companies are also encouraged to bring simulation results for the DL Control Channels based on the simulation assumptions in Section 4. Companies are also encouraged to provide results for additional scenarios not mentioned in the WF.
2. Common simulation assumptions

The general simulation assumptions are provided in Table 1.
Table 1. Common simulation assumptions

	Parameter
	Value

	Duplexing
	FDD

	System bandwidth
	10MHz

	Channel model
	EPA-5Hz for all links

	Tx EVM
	6%

	Antenna models
	Baseline

    2x2 low correlation for 2CRS APs + 2 RX UE scenarios

    2x4 low correlation for 2 CRS APs + 4RX UE scenarios

    4x2 low correlation for 4 CRS APs + 2RX UE scenarios


3. PDSCH simulation assumptions

Table 2 includes a list of the test cases to be used for the initial investigations of the CRS-IM enhancements for PDSCH. The PDSCH simulation assumptions are provided in Table 3. 
Table 2. Proposed PDSCH test cases (initial set)
	Test
	Physical channel
	CRS pattern
	Number of UE RX chains
	Number of CRS APs
	Test purpose

	
	
	
	
	Serv. cell
	Interf. cell
	

	1
	PDSCH
	Non Colliding
	2
	4
	4
	4 CRS APs IM investigation

	2
	
	Colliding
	2
	2
	4
	Mix CRS APs CRS-IM investigation

	3
	
	Colliding
	2
	4
	2
	

	4
	
	Non Colliding
	4
	2
	2
	4 RX CRS IM investigation


Table 3. PDSCH simulation assumptions

	Parameter
	Value

	Cell ID pattern
	Non-colliding CRS: 

    Option 1: 0/1/6

    Option 2: 0/1/128

    Note: companies can use any option for initial evaluations

Colliding CRS: 0/6/1

	Interference power profile
	INR1 = [10.45]dB

INR2 = [4.6] dB

	Time offset between cells
	Cell 1: [3]µs

Cell 2: [-1] µs

	Frequency offset between cells 
	Cell 1: [300] Hz

Cell 2: [-100] Hz

	Number of control OFDM symbols
	2

	HARQ modelling
	Maximum 4 HARQ retransmissions

	Transmission modes
	TM4 => All test cases

TM9 => Focus on the 4RX enhancements under 2CRS APs assumption (Case 4)

	Transmission parameters
	PDSCH is scheduled in SFs 1-4, 6-9 (i.e. except 0/5)

50 PRB resource allocation

TM4: Random wideband PMI with per TTI granularity

TM9: Random PMI with 1 PRG / 1 TTI granularity

Rank + MCS: Rank 1 16QAM ½ as the starting point

	Interference signal transmission parameters
	Rel-13 CRS-IM interference model (B.5.4)

Interference loading: 20%

80%/20% rank 1/2 probability

	Receivers
	Baseline: LMMSE-IRC

Enhanced reference receiver structures: LMMSE-IRC + CRS-IM

    Enhanced reference receiver for 4 CRS APs

Receiver #1: Full complexity four ports CRS-IM processing 

Receiver #2: Reduced complexity CRS-IM processing (Full complexity two    ports + low complexity two ports (e.g. puncturing))


4. DL Control Channel simulation assumptions

Table 4 includes a list of the test cases to be used for the initial investigations of the CRS-IM enhancements for the DL Control Channels. The PDCCH/PCFICH/PHICH simulation assumptions are provided in Table 5 and EPDCCH simulation assumptions are provided in Table 6. 
Table 4. Proposed DL Control Channel test cases (initial set)
	Test
	Physical channel
	CRS pattern
	Number of UE RX chains
	Number of CRS APs
	Test purpose

	
	
	
	
	Serv. cell
	Interf. cell
	

	1
	PDCCH
	Non Colliding
	2
	4
	4
	4 CRS APs IM investigation

	2
	
	Non Colliding
	4
	2
	2
	4 RX CRS IM investigation

	3
	PHICH
	Non-Colliding
	2
	4
	4
	4 CRS APs IM investigation

	4
	
	Non-Colliding
	4
	2
	2
	4 RX CRS IM investigation

	5
	EPDCCH
	Non-Colliding
	2
	4
	4
	4 CRS APs IM investigation

	6
	
	Non-Colliding
	4
	2
	2
	4 RX CRS IM investigation


Table 5. PDCCH/PCFICH/PHICH simulation assumptions

	Parameter
	Value

	Cell ID pattern
	Non-colliding CRS: 0/1/6

Colliding CRS: 0/6/1

	Interference power profile
	Baseline: I1/Noc = 13.91 dB; I2/Noc = 3.34 dB.

Optional: I1/Noc = 8.36 dB; I2/Noc = 1.66 dB (RU=50%, 50%-tile from 36.863)

	Time offset between cells
	Cell 1: 2 µs

Cell 2: 3 µs

	Frequency offset between cells 
	Cell 1: 200 Hz

Cell 2: 300 Hz

	PHICH duration
	PDCCH/PCFICH tests: Normal

PHICH tests: Extended

	Interference model
	Rel-13 CCIM (TS 36.101 B.7)

	PDCCH/PCFICH
	CFIS = CFII = 3; PHICH Ng = 1/6, PDCCH AL 2

	PHICH
	CFIS = CFII = 1; PHICH Ng = 1, FRC: R.19 in the TS 36.101

	Receivers
	Baseline: LMMSE-MRC. Companies are also encourage to provide results for LMMSE-IRC.
Enhanced reference receiver structures: LMMSE-IRC + CRS-IC


Table 6. EPDCCH simulation assumptions

	Parameter
	Value

	Cell ID pattern
	Non-colliding CRS: 0/1/6

Colliding CRS: 0/6/1

	Interference power profile
	Baseline: I1/Noc = 13.91 dB; I2/Noc = 3.34 dB.

Optional: I1/Noc = 8.36 dB; I2/Noc = 1.66 dB (RU=50%, 50%-tile from 36.863)

	Time offset between cells
	Cell 1: 2µs

Cell 2: 3µs

	Frequency offset between cells 
	Cell 1: 200 Hz

Cell 2: 300 Hz

	Interference model
	No PDSCH interference. CRS interference only

	EPDCCH
	AL 2, Localized EPDCCH

DCI Format 2C (44 bits – FDD, 47 bits – TDD)

EPDCCH starting symbol is 2. CFI = 1. EPDCCH starting symbol is RRC configured.

Aligned control regions and EPDCCH starting symbols in the serving and interference cells

Number of EPDCCH Sets Configured = 1

Localized EPDCCH set PRBs {0, 7, 14, 21, 28, 35, 42, 49}

EPDCCH is transmitted in all subframes

EPDCCH precoding model is in accordance to TS 36.101 B.4.4. and B.4.5

	Receivers
	Baseline: LMMSE-MRC. Companies are also encourage to provide results for LMMSE-IRC.

Enhanced reference receiver structures: LMMSE-IRC + CRS-IC
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