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1. Introduction
The downlink and uplink transmission scheme for E-UTRA has been agreed in TR 25.912 [1].  For coexistence with LCR-TDD, a frame structure according to TR 25.814 [2], section 6.2.1.1.1, is also supported when operating E-UTRA in TDD mode. 
In this document the downlink system performance evaluation results for LCR TDD based Frame Structure are given. And the performing gain of beam-forming is also shown and proposed to be included in TR25.814.
2. Downlink system performance evaluation results
Four cases of simulation for macro-cell were done for downlink system performance evaluation, see Table 1. Static FFR is assumed in all cases. It is noted that, 1/3 of the PRBs can be allocated to the cell-edge users, and all of the PRBs can be allocated to the cell-center users, according to the scheduling results. And transmit beam-forming is used at BS when antenna configuration is 8x2. 
Table 1, simulation cases for downlink system performance evaluation

	
	Case1
	Case2
	Case3
	Case4

	Band Width
	5MHz
	5MHz
	10MHz
	10MHz

	Antenna configuration
	1x2
	8x2
	1x2
	8x2


The baseline for simulations is given in table A.1 in annex, with some modifications to the original table in R1-061107 [3]. The system level simulation parameters are given in table A.2 in annex.

The evaluation results of cell throughput, cell-center user throughput and cell-edge user throughput are given in table 2 for the different cases. In these simulations, 5 timeslot are configured for downlink transmission.
Table 2, Evaluation results
	
	Case1
	Case2
	Case3
	Case4

	Cell throughput (Kbps)
	2510.1
	5579.2
	4913.8
	11692

	Cell-edge user throughput (Kbps)
	386.11
	944.36
	896.69
	2010.5

	Cell-center user throughput  (Kbps)
	2124
	4634.8
	4017.1
	9681.4


From these evaluation results it can be found that the total cell throughput, cell-edge user throughput, and cell-center user throughput can be increased when beam-forming is used. The relative gain of beam-forming is shown in table 3 for 5MHz and 10MHz bandwidth.
Table 3, Relative gain of beam-forming

	
	5MHz
	10MHz

	Cell throughput (%)
	222.27%
	237.94%

	Cell-edge user throughput (%)
	244.58%
	224.21%

	Cell-center user throughput (%)
	218.82%
	241.00%


3. Conclusions
The downlink system performance evaluation results for LCR TDD based Frame Structure are given in section 2. From these evaluation results it can be found that the total cell throughput, cell-edge user throughput, and cell-center user throughput can be increased when beam-forming is used. 
A TP to be included in TR 25.814 [2] including the evaluation results is shown below. And it is also proposed to capture the result in TR 25.912 [1].
4. Text proposal for TR25.814

--------------------------------------------- Start of Text Proposal -------------------------------------------------
8.1.2.2 
Evaluation for OFDMA based evolved UTRA DL
8.1.2.2.1 
Evaluation results for LCR TDD based Frame Structure
The evaluation results of cell throughput, cell-center user throughput and cell-edge user throughput are given in table 1 for different cases. It is noted that transmit beam-forming is used at BS when antenna configuration is 8x2.

From these evaluation results it can be found that the total cell throughput, cell-edge user throughput, and cell-center user throughput can be increased when beam-forming is used. The relative gain of beam-forming is shown in table 2 for 5MHz and 10MHz bandwidth.
Table 1, Evaluation results for LCR TDD based Frame Structure

	
	Case1
	Case2
	Case3
	Case4

	Band Width
	5MHz
	5MHz
	10MHz
	10MHz

	Antenna configuration
	1x2
	8x2
	1x2
	8x2

	Cell throughput
	2510.1
	5579.2
	4913.8
	11692

	Cell-edge user throughput
	386.11
	944.36
	896.69
	2010.5

	Cell-center user throughput
	2124
	4634.8
	4017.1
	9681.4


Table 2, Relative gain of beam-forming

	
	5MHz
	10MHz

	Cell throughput (%)
	222.27%
	237.94%

	Cell-edge user throughput (%)
	244.58%
	224.21%

	Cell-center user throughput (%)
	218.82%
	241.00%


--------------------------------------------- End of Text Proposal -------------------------------------------------
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Annex: Simulation assumptions

Table A.1, the baseline for downlink system performance evaluation

	Topic
	Aligned Value(s) - baseline for simulation

	Basic transmission scheme
	Parameters as in table 7.1.1-2. [2]

	TTI length
	0.675 ms 

	Basic modulation
	QPSK, 16QAM, 64QAM

	Resource block definition
	LRB is baseline for full-buffer simulations.

The resource block (PRB and VRB) size is 25 sub-carriers.

	Data multiplexing (using LRB and DRB in same TTI)
	Only LRB is considered in the simulation.

	Downlink reference signal structure
	Use TR25.814 agreement (include 2nd reference symbol as baseline in link-level). 
UE-specific reference symbol is used for case 2 and case 4

	Data Channel coding
	Release 6 turbo coding 

	MIMO and transmit diversity
	For case 1 and case 3, the antenna configuration is 1x2. For case 2 and case 4, beam-forming is used, and the antenna configuration is 8x2.

	Scheduling
	PF in time and frequency domain
MCS table is shown in table A.3
EESM is used for link-to-system interface
and link-level curves are shown in figure A.1 

	Link adaptation
	Time-domain and frequency adaptation are used

	H-ARQ
	N/A

	Power Control
	Two power levels are used for supporting FFR, and the difference of power level for cell center user and cell edge user is 6dB.

	Inter-cell interference randomisation
	N/A

	Inter-cell interference cancellation
	N/A

	Inter-cell interference co-ordination
	Baseline: Static FFR (It is noted that, 1/3 of the PRBs can be allocated to the cell-edge users, and all of the PRBs can be allocated to the cell-center users, according to the scheduling results.) 

No inter-node B communication.

	Inter-node B synchronisation
	Unicast (TDD): synchronised

	Control signalling
	N/A


Table A.2, macro-cell system simulation baseline parameters

	Parameter
	Assumption

	Cellular Layout
	Hexagonal grid, 19 cell sites, 3 sectors per site

	Inter-site distance
	500m

	Distance-dependent path loss
	L=I + 37.6log10(.R), R in kilometers

I=128.1 – 2GHz,   I=120.9 - 900MHz

	Lognormal Shadowing
	Similar to UMTS 30.03, B 1.4.1.4

	Shadowing standard deviation
	8 dB

	Correlation distance of Shadowing
	50 m  (See D,4 in UMTS 30.03)

	Shadowing correlation
	Between cells
	0.5

	
	Between sectors
	1.0

	Penetration Loss  
	20dB

	Antenna pattern [4] (horizontal)

(For 3-sector cell sites with fixed antenna patterns)
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	Carrier Frequency / Bandwidth
	CF=2GHz, BW=5MHz / 10MHz

	Channel model
	Typical Urban (TU) for case 1 and case 3

Spatial Channel Model (SCM) for case 2

And SCME for case 4

	UE speeds of interest
	3km/h

	Total BS TX power (Ptotal)
	43dBm – 5MHz carrier,   
46dBm – 10MHz carrier

	Inter-cell Interference Modelling
	Inter-cell interference from all the interfering users with the same LRB as the wanted user is considered. And for the simulations of case 2 and case 4, the antenna gain is calibrated according to beam-forming pattern.

	Antenna Bore-sight points toward flat side of cell (for 3-sector sites with fixed antenna patterns)
	


	Users dropped uniformly in entire cell
	


	Minimum distance between UE and cell
	>= 35 meters 


Table A.3, MSCs for one PRB

	MCS
	TBS (bits)
	Modulation Scheme 
	Coding rate

	1
	116
	QPSK
	1/3

	2
	187
	QPSK
	1/2

	3
	257
	QPSK
	2/3

	4
	292
	QPSK
	3/4

	5
	404
	16QAM
	1/2

	6
	546
	16QAM
	2/3

	7
	660
	16QAM
	4/5

	8
	836
	64QAM
	2/3

	9
	943
	64QAM
	3/4

	10
	1008
	64QAM
	4/5
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Figure A.1, link level curves
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