3GPP TSG RAN WG4 Meeting #63 UE performance AH           R4-63AH-0186
Oulu, Finland, June 26th – 28th , 2012

Source: 	Broadcom Corporation
[bookmark: OLE_LINK4]Title: 	Link Level Simulation Results for Evaluating Advanced Receivers
[bookmark: Source]Agenda Item: 	7.2
[bookmark: DocumentFor]Document for: 	Discussion
Introduction
In RAN4 #61, link level assumptions of enhanced performance requirement for LTE UE study item were agreed in which the advanced receiver is an IRC receiver, based on correlation matrix estimation approximation [1]. The results of this study item were captured in [2]. During the RAN#55 meeting the work item for interference rejection was approved [3]. 

The following transmission modes were agreed as simulation assumptions [4]: 
· CRS based transmission: TM2 as serving cell and TM3 as interfering cells
· CRS based transmission: TM6 as serving cell and TM4 as interfering cells
· CSI-RS based transmission: TM9 with single-layer as serving cell and TM9 with single/dual-layer as interfering cells

This contribution presents link level simulation results characterizing the gains of advanced receivers over MMSE implementations for Scenario 1 (TM2) and 2 (TM6), based on the agreed simulation assumptions in [5]. 
Simulation Assumptions
Table 1 summarizes the different simulation assumptions which were agreed in [5] for different scenarios.

[bookmark: _Ref319747600]Table 1: Simulation assumptions for link level performance evaluation
	Parameter
	Test 1 (TM2)
	Test 2 (TM6)
	Test 3 (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, [low] correlation
See Note 1
	2x2, low correlation
	4x2, low correlation

	Channel model and Doppler frequency for target and interfering cells
	[EVA70]
	EVA5
	EVA5

	
	Use different channel seed for between cells

	Number of interfering cells
	2 interfering cells
	2 interfering cells
	Option 1: 2 interfering cells
Option 2: 1 interfering cell (DIP1 is the same as option 1) 

	Geometry
	Geometry range: [-8:1:6] dB

	Simulation output for alignment
	Sweep throughput vs. geometry (SINR), keeping DIP(s) fixed to agreed values

	DIP values
	DIP1=-1.73dB, DIP2=-8.66dB

	CRS configuration
	2 CRS ports per cell with planning (non-colliding CRS between cells)

	CSI reference signals
	N/A
	N/A
	Antenna ports 15,…,18

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

	CSI reference signal configuration
	N/A
	N/A
	0

	Resource allocation
	50 PRBs
	50 PRBs
	50 PRBs

	
	
	
	41 PRBs in subfr.#0 (skip center 6 PRBs, allocated PRBs: RB0–RB20 and RB30–RB49)

	Subframes for demodulation
	All subframes scheduled for demodulation except subframe #5

	MSC and TBS options
	Refer to [5]
	Refer to [5]
	Refer to [5]

	HARQ
	8 HARQ processes and max 4 transmissions

	Feedback periodicity for target signal
	Feedback periodicity: 5 msec
[bookmark: _GoBack]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

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

	Channel and interference estimation at UE
	Practical and realizable channel and interference covariance estimates with no a-priori knowledge of the channel state information

	Physical channels transmitted in serving cell
	PSS/SSS/PBCH

	PCFICH
	CFI = 2

	PCFICH/PDCCH detection
	Not considered

	Physical channels transmitted in interfering cells
	PDCCH
PDSCH: 16QAM modulation is agreed to be used in interfering cells
PSS/SSS/PBCH

	Cyclic prefix
	Normal

	Simulation length
	20000 sub-frames at minimum



In addition to the configuration described in Table 1, the following assumptions were used for the link level performance simulations presented in this paper:
· Network configuration: Synchronous
UE Receivers
The following two UE receivers can be defined for evaluation:
1. [bookmark: _Toc320785231]Release 8 Baseline MMSE Receiver:  For Release 8 baseline receiver, the MMSE receiver can be expressed as follow:
,	                                         	
where
,                                                      

where  denotes the interference plus noise power.

2. [bookmark: _Toc320785233]RAN4 Enhanced MMSE-IRC Receiver: 
MMSE-IRC has been the baseline assumption for the enhanced performance requirement for LTE UE receiver study item. The MMSE-IRC receiver for the above channel model can be written as 
                                                      
where
                                                      
denotes the spatial correlation matrix of the total received signal. 
Simulation Results for Test 1
[bookmark: _Ref324444692]The TM2/TM3 results for the different values of G are given in Table 2.
[bookmark: _Ref324767630]Table 2: Link level throughput (Mbps) in TM2 scenario 
	G (dB)
	MCS 6
	MCS 7

	-8.0
	1427000
	1219000

	-7.0
	1763000
	1728000

	-6.0
	2100000
	2111000

	-5.0
	2414000
	2486000

	-4.0
	2797000
	2809000

	-3.0
	3360000
	3149000

	-2.5
	3680000
	3410500

	-2.0
	4000000
	3672000

	-1.0
	4426000
	4424000

	0.0
	4595000
	5088000

	1.0
	4637000
	5436000

	2.0
	4644000
	5550000

	3.0
	4644000
	5577000

	4.0
	4644000
	5580000

	5.0
	4644000
	5580000

	6.0
	4644000
	5580000


Simulation Results for Test 2
TBD.
Conclusion
This contribution shows the link simulation results for Scenario 1 and 2 for testing MMSE-IRC receiver. 
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