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1
Introduction

This document contains an up-to-date description of the framework for the work item [1] on Improved Minimum Performance Requirements for E-UTRA: Interference Rejection. Preliminary simulation assumptions agreed during RAN2#62bis are listed in Annex A2.0. Agreements made during previous RAN4 meetings are listed in Annex A3.
2 
Scenarios for PDSCH demodulation performance
The purpose of these scenarios is to verify the PDSCH demodulation performance of advanced receivers across different transmission modes.
2.1 
Scenario 1-1: Transmission Mode 2 (FFS)
The purpose of this scenario is to verify the UE demodulation performance of TM2 transmission in the presence of TM3 type of inter-cell interference.
2.2 
Scenario 1-2: Transmission Mode 6

The purpose of this scenario is to verify the UE demodulation performance of TM2 transmission in the presence of TM4 type of inter-cell interference.

2.3 
Scenario 2-2: Transmission Mode 9

The purpose of this scenario is to verify the UE demodulation performance of TM9 rank-1 single-user transmission in the presence of TM9 rank-1 and rank-2 type of inter-cell interference.

3
Conclusion
This document proposed an up-to-date description of the framework for the work item [1] on Improved Minimum Performance Requirements for E-UTRA: Interference Rejection.
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Annex A1 

Common assumptions for all scenarios

Annex A1.1

Reference receiver

RS-based LMMSE-IRC is assumed as baseline receiver structure for deriving performance requirements
Annex A1.2

Geometry definition
Geometry G is defined as in TR36.829 [2]:
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where Îorj is the average received power from the j-th strongest base station (Îor1 implies serving cell), 
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is the thermal noise power over the received bandwidth, and NBS is the total number of base stations considered including the serving cell. 
Annex A1.3

Interference modelling

General aspects of interference modelling to be listed here such as e.g. number of interfering cells, interfering rank & PMI (if applicable) update rate and granularity, etc.
Annex A2

Scenario-specific assumptions
Annex A2.0 

Preliminary simulation assumptions
The following simulation assumptions were agreed during RAN4#62bis [4]:
	Parameter
	Scenario 1-1 (TM2)
	Scenario 1-2 (TM6)
	Scenario 2 (TM9)             

	Carrier frequency
	2 GHz

	System bandwidth
	10 MHz

	Transmission mode in serving cell
	TM2
	TM6
	TM9 with 1-layer

	Transmission mode in interfering cells
	TM3
	TM4
	TM9

	MIMO configuration
	2x2, medium correlation
	2x2, low correlation
	4x2, low correlation

	Channel model and Doppler frequency for target and interfering cells
	EVA5 (also higher velocities can be considered in additions)
Use different channel seed for between cells

	Number of interfering cells
	1 & 2 to be considered

	Geometry
	G=-2.5dB and G=0dB

	DIP values
	At G=-2.5dB: DIP1= -1.73dB and DIP2=-8.66dB
At G=0dB: DIP1=-2.0561dB and DIP2=-8.2463dB

	CRS configuration
	2 CRS ports with planning (non-colliding)

	CSI-RS configuration
	None
	None
	4 CSI-RS ports,

 and 5 msec periodicity

	MCS for target signal
	Fixed MCS as follows:

#10, #11 for G=0dB, and #7, #8 for G=-2.5 dB as baseline

	PMI for target signal
	N/A
	Follow wideband PMI
	Follow wideband PMI

	HARQ
	8 HARQ processes and max 4 transmissions

	Feedback periodicity for target signal
	Feedback periodicity: 5 msec

Feedback delay: 8 msec

	PMI granularity and rank of interfering signals (% of rank-1 and % of rank-2)
	Randomly changing per sub-band from subframe to subframe as baseline.

Randomly changing per sub-band per 10 msec periodicity by interested companies
Frequency granularity is 6 PRBs

	
	[80% rank-1,20% rank-2]
	80% rank-1, 20% rank-2
	70% rank-1, 30% rank-2

	Modulation in interfering cells
	Fixed modulation order: QPSK or 16QAM

	PCFICH
	CFI = 2

	PCFICH/PDCCH detection
	Not considered

	Resource allocation
	50 PRBs 

	Cyclic prefix
	Normal

	Simulation length
	10000 sub-frames at minimum


Annex A2.1

Assumptions for Scenario 1-1
FFS
Annex A2.2

Assumptions for Scenario 1-2
FFS
Annex A2.3

Assumptions for Scenario 2-2
FFS
Annex A3 

List of Agreements
Annex A3.1

Agreements reached during RAN4#62bis
Ad hoc minutes for advanced receivers agreed in R4-122060 [3].
Summary of link-level performance evaluation at G=-2.5dB geometry agreed in R4-122059.
Agreements on median DIPs and DIP profiles at G=-2.5dB geometry [3]:
· G=0dB: For both Scenario 1 and Scenario 2, the associated link level gains for DIP profile #14 (DIP1=-2.0561dB and DIP2=-8.2463dB) are the closest compared to the gains averaged over all 20 profiles.

· G=-2.5dB: For both Scenario 1 and Scenario 2, the associated link level gains for DIP profile #12 (i.e. DIP1= -1.73dB and DIP2=-8.66dB) are the closest compared to the gains averaged over all 20 profiles.

· Typical DIP profiles at G=-2.5dB and G=0dB are selected as baseline for the work item.

· This decision does not imply a given number of interfering cells.

· Both geometries G=-2.5dB and G=0dB are considered for the time being.
Agreements on test coverage and framework [3]:
· RS-based LMMSE-IRC is assumed as baseline receiver structure for deriving performance requirements
· Tests coverage in terms of transmission modes:

· TM6 in serving cell, TM4 in interfering cells

· TM9 rank-1 SU-MIMO in serving cell, TM9 rank-1/-2 SU-MIMO in interfering cells

· TM2 in serving cell, TM3 in interfering cells: subject to further evaluation until RAN4#63. Decision to be made during RAN4#63.
· Test cases assume 10MHz system bandwidth

· All test cases assume non-colliding CRS with 2 ports/cell

· Requirements to be defined using a single component carrier

· Antenna configuration:

· CRS based transmission modes: 2x2, low correlation

· DM-RS based transmission modes: 4x2, low correlation

· Geometry definition as in TR36.829:
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· More studies needed for 2 interfering cells versus 1 interfering cell
· Companies invited to submit throughput results for LMMSE-IRC for 1 and 2 interfering cells for agreed DIP profiles

· Decision on the number of interfering cells (1 or 2) to be made next meeting.
· TE vendors to provide input on the test complexity for a given number of interfering cells
· Same rank-1 & rank-2 probabilities in interfering cells as the ones considered during the study item

· In link level simulations, data is transmitted on all subframes in all cells
· Fixed modulation order for interfering cells

· QPSK or 16QAM modulated random symbols

· Input is invited from interested companies

· Decision next meeting
· As baseline for link level evaluation: random rank & PMI per subband and per subframe in interfering cells
· Randomly changing per sub-band per 10 msec periodicity by interested companies
· A single interference model will be selected in the end for test cases
· Propagation conditions: 
· EVA5 as baseline
· Higher velocities can be considered
· PRB allocation: 50 PRB

· PMI reporting: follow WB PMI
· Downselect MCS such that LMMSE-IRC approaches around x% relative throughput at geometry of interest

· G=-2.5dB: MCS 7 and 8

· G=0dB: MSC 10 and 11

· Requirement to be set as x% of maximum throughput of the considered MCS
· x=[70%] as a baseline
· For TM2 studies:

· In simulations for RAN4#63, 80% rank-1, 20% rank-2 is assumed in interfering cells
· Link level simulations results to be provided by RAN4#63 by interested companies

Simulation assumptions agreed in R4-122001 [4].
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