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1. Introduction
LTE physical layer framework for LTE performance verification and its work plan have been agreed in RAN1#48 meeting [1] [2]. For E-UTRA, two radio frame structures are supported [3], frame structure type 1 (generic frame structure) and frame structure type 2 (alternative frame structure), the frame structure type 2 is applicable to TDD only.

In this contribution, the uplink performance verification is done for frame structure type 2, according to the frame work described in [1]. The uplink full queue system evaluation results are shown in section 2. The detailed uplink configuration and simulation parameters are listed in Annex A and Annex B. 
2. Uplink full queue system evaluation results
For uplink, only E-UTRA baseline is evaluated in this contribution. The evaluation results on metric 2a), 2b) and 2c) is listed in table 1 and table 2. The evaluation results on metric 2d) and 2f) is shown in figure 1 and 2.
Table 1, uplink full queue system evaluation results (case1)
	Metric
	2a) Avg cell throughput and spectrum efficiency
	2b) Avg user throughput and spectrum efficiency 
	2c) Cell-edge user throughput and spectrum efficiency

	E-UTRA baseline 
Rx Div (1x2)
	8.90 Mbps
0.890 bps/Hz/cell
	0.89 Mbps
0.089 bps/Hz/user
	0.38 Mbps
0.038 bps/Hz/user


Table 2, uplink full queue system evaluation results (case3)
	Metric
	2a) Avg cell throughput and spectrum efficiency
	2b) Avg user throughput and spectrum efficiency 
	2c) Cell-edge user throughput and spectrum efficiency

	E-UTRA baseline 
Rx Div (1x2)
	6.85 Mbps
0.685 bps/Hz/cell 
	0.685 Mbps
0.0685 bps/Hz/user 
	0.146 Mbps
0.0146 bps/Hz/user 
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Figure 1. Uplink normalized user throughput CDF (Metric 2d)
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Figure 2. Uplink Interference over Thermal (IoT) distribution (Metric 2f). 
3. Conclusions
In this contribution, the uplink performance verification is shown for frame structure type 2. Compare with some companies’ simulation results for frame structure type 1 from email reflector, we can see the targets on uplink user throughput and spectrum efficiency for LTE can be comparable with frame structure type 1.
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Annex A: Uplink configuration

(1) Node B scheduler
A PF scheduling in time and frequency domain is used.
(2) Link adaptation
MCS table is shown in table 2. EESM based SINR mapping is used for link-to-system interface, and the AWGN link-level curves are shown in figure 3.

Table 2, MCS table for uplink
	Index
	Modu
	Rate
	Index
	Modu
	Rate

	1
	QPSK
	1/19
	17
	16QAM
	1/2

	2
	QPSK
	1/15
	18
	16QAM
	7/12

	3
	QPSK
	1/12
	19
	16QAM
	2/3

	4
	QPSK
	1/10
	20
	16QAM
	3/4

	5
	QPSK
	1/8
	21
	16QAM
	4/5

	6
	QPSK
	1/6
	22
	16QAM
	13/15

	7
	QPSK
	1/5
	23
	16QAM
	22/25

	8
	QPSK
	1/4
	24
	16QAM
	24/25

	9
	QPSK
	1/3
	25
	64QAM
	18/25

	10
	QPSK
	5/12
	26
	64QAM
	19/25

	11
	QPSK
	1/2
	27
	64QAM
	4/5

	12
	QPSK
	7/12
	28
	64QAM
	22/25

	13
	QPSK
	2/3
	29
	64QAM
	23/25

	14
	QPSK
	3/4
	30
	64QAM
	24/25

	15
	QPSK
	4/5
	31
	64QAM
	49/50

	16
	QPSK
	7/8
	32
	64QAM
	1


*) It should be noted, according to the max. C/I limit of 17dB, MCS index from 27 to 32 is not used in this evaluation.
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Figure 3. Uplink AWGN link-level curves.
(3) HARQ
Synchronous HARQ with maximum 3 time re-transmission is assumed.

(4) MIMO

Only RX diversity is considered in this contribution, i.e. 1x2. The spacing of antennas at e Node B is 10 wavelengths. 
MU-MIMO is not considered. 

(5) Interference coordination
Reuse 1 is baseline. No interference coordination scheme is used.
(6) Power control

The transmit PSD of UE is decided based on a modified FPC scheme. The load indicator for each cell is decided by comparing its own IoT level and pre-configured target. The load indicators for all cells are known at each Node B by broadcasting. Thus the transmit PSD for each UE can be adjusted by the load indicator of the cell which gives the strongest interference.
(7) Network synchronisation
Synchronous network is assumed for TDD operation.

(8) Control channel is assumed as error free.
(9) A power control delay of 10ms is assumed.

(10) Channel estimation

Ideal channel estimation is assumed in these evaluations.
(11) Control channel overhead

For frame structure type 2, how to transmit uplink control signalling has not been decided, but the control channel overhead should not be affected by the control channel structure. Without losing any general, it is assumed that keep the assumption in [1]. 

Baseline out of band control channel overhead in uplink spans 8 RBs (i.e. 96 sub-carrriers with 4 RB's on each side of the system bandwidth) for 10MHz bandwidth.
(12) Two SBs are used to transmit DM RS for frame structure type 2, and one LB is assumed to transmit uplink sounding RS.

(13) A receiver noise floor is assumed, i.e. a max. C/I limit of 17dB.
Annex B: Simulation parameters
In this contribution, case 1 and case 3 are considered according to table A.2.1.1.1 in TR25.814v7.1.0.
Table 3, System-level simulation parameters 
	Parameter
	Assumption

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

	Inter-site distance
	500m / 1732m

	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 (horizontal)

(For 3-sector cell sites with fixed antenna patterns)
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	Carrier Frequency / Bandwidth
	2.0 GHz / 10MHz

	Channel model
	SCME

	UE speeds of interest
	3km/h

	UE power class
	24dBm (250mW)

	Inter-cell Interference Modelling
	UL: Explicit modelling (all cells occupied by UEs)

	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
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