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1. Introduction
System level performance comparison between 2ms TTI and 10ms TTI were presented in [1-3]. In the simulation, 10slots uplink SI delay is commonly used for 2ms TTI. On the other hand, uplink SI delay between 10slots to 45slots (30ms) are used for 10ms TTI. In our view, how much the uplink SI delay affect to the system performance has not been clear yet. In addition, comparison with same uplink SI delay and same reporting period for both 2msTTI and 10msTTI seems to be fair. Therefore, we report the evaluation results.
2. Delay parameters
UL SI delay and DL grant delay are defined in [4] as below. 
UL SI delay
The SI delay is consisted of the following:

1. Time elapsed between the instant UE starts transmission of the SI message and the instant Node-B receives it

2. Time needed for Node-B to process the message

DL grant delay
The grant delay is consisted of the following:

1. Time needed for Node-B to perform the scheduling

2. Time elapsed between the instant Node-B starts transmission of the grant message and the instance UE receives it

3. Time needed for UE to process the message

4. Time needed for UE to reconfigure its TFC

We apply delay parameters show in Table 1. We assumed the SI is reported every 10ms for both 2msTTI and 10msTTI. DL grant delay of 1slot is relatively idealistic, but we use it to follow assumption in [1-3]. 
Table 1  Assumption on delay parameters
	
	Uplink SI delay
	Downlink grant delay

	2ms TTI
	10 slots
	1 slot

	10ms TTI with shorter SI delay
	10 slots
	1 slot

	10ms TTI with longer SI delay
	45 slots
	1 slot


3. Simulations
We evaluate the above three cases shown in Table 1. Time and rate scheduling with SHO restriction (MCS1-5) are used in the simulations. The other simulation assumptions are shown in appendix.

Figure 1 shows cell throughput results. Cell throughputs at average RoT=6dB are summarised in Table 2. For 10msTTI, we did not observe significant difference between shorter SI delay and longer SI delay. With same SI delay, 2msTTI has 6.6% cell throughput gain from 10msTTI.
Table 2  Cell throughput at average RoT = 6dB under Pedestrian B 3km/h
	
	Cell throughput [kbps]
	Gain from lowest [%]

	2ms TTI
	1509
	6.9

	10ms TTI with shorter SI delay
	1416
	0.3

	10ms TTI with longer SI delay
	1411
	-
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Figure 1  Cell throughput vs. average RoT
Figure 2 shows fairness curves at average RoT around 6dB. Significant difference was not observed among three cases.
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Figure 2  Fairness curves
4. Conclusions
We compared 2ms TTI to 10ms TTI under PB3 with full buffer traffic. For 10msTTI, we did not observe significant difference on cell throughput between different SI delays. For fair system performance comparison, we assumed same SI delay (10slots) and same reporting period (10ms) for both 2msTTI and 10msTTI. Then, we observed that 2ms TTI has 6.6% cell throughput gain at average RoT=6dB. Whether 2msTTI has significant gain under the other channel model or mixed channel model is FFS.
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Appendix: Simulation assumption

Table 3  Simulation conditions
	Parameter
	Assumption
	Comments

	Channel model
	PedB3
	

	Cellular layout
	19sites, 3cell, wrap-around
	Site to site distance: 2800m

	Simulation duration
	100s with 10s warming up
	1time

	Number of UEs
	10
	

	Traffic model
	Full buffer
	

	TTI
	2ms, 10ms
	

	MCS
	Shown in Table 4 and Table 5
	

	TFC control
	Enabled
	Decentralized, Time and Rate,
Best DL cell only schedules a UE,
SHO restriction is enabled (MCS1-5)

	Scheduler
	Proportional Fair
	

	HARQ
	Enabled
	2ms: 5 processes, Up to 4Tx
10ms: 3processes, Up to 2Tx

	TFC selection
	Enabled
	Parameters: X=15, Y=30, Z=30

Ptx estimation error is not assumed

	Maximum UE transmit power
	21dBm
	

	Inner loop power control
	Enabled
	1dB step, 1500Hz, 4% error 

	Outer loop power control
	Enabled
	0.5dB step, FER=1%

	Correlation between sectors
	1.0
	See Annex B in [5]

	Correlation between sites
	0.5
	See Annex B in [5]

	Active set size
	Up to 3
	Maximum size

	Soft Handover 
	Enabled 
	Window_add = 4dB

Window_drop = 6dB


Table 4  MCS for 2msTTI in TR25.896
	MCS
	Transport Block Size
	Number of Code Blocks
	Modulation
	OVSF Code
	Code Rate
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	Rate after 4 Tx  (kbps)

	1
	128(1
	1
	QPSK
	C(4,1)
	0.33
	15
	12
	16

	2
	256(1
	1
	QPSK
	C(4,1)
	0.33
	15
	17
	32

	3
	512(1
	1
	QPSK
	C(4,1)
	0.33
	15
	21
	64

	4
	768(1
	1
	QPSK
	C(4,1)
	0.33
	15
	27
	96

	5
	1024
	1
	QPSK
	C(4,1)
	0.33
	15
	38
	128

	6
	2048
	1
	QPSK
	C(4,1)
	0.53
	15
	47
	256

	7
	3072
	1
	QPSK
	C(2,1)
	0.40
	15
	53
	384

	8
	4096
	1
	QPSK
	C(2,1)
	0.53
	15
	67
	512

	9
	5120
	2
	QPSK
	C(2,1) , C(4,1)
	0.44
	15
	61 , 43
	640

	10
	6144
	2
	QPSK
	C(2,1) , C(4,1)
	0.53
	15
	69 , 49
	768

	11
	7168
	2
	QPSK
	C(2,1) , C(4,1)
	0.62
	15
	77 , 54
	896

	12
	8192
	2
	QPSK
	C(2,1) , C(4,1)
	0.71
	15
	86 , 61
	1024

	    1) Repetition has been used to achieve the given data rates


Table 5  MCS for 10msTTI in TR25.896

	MCS
	Transport Block Size
	Number of Code Blocks
	Modulation
	OVSF Code
	Code Rate
	
[image: image5.wmf]c

b


	
[image: image6.wmf]eu

b


	Rate after 2 Tx     (kbps)

	1
	320(1
	1
	QPSK
	C(4,1)
	0.33
	15
	11
	16

	2
	640(1
	1
	QPSK
	C(4,1)
	0.33
	15
	15
	32

	3
	1280(1
	1
	QPSK
	C(4,1)
	0.33
	15
	21
	64

	4
	1920(1
	1
	QPSK
	C(4,1)
	0.33
	15
	27
	96

	5
	2560(1
	1
	QPSK
	C(4,1)
	0.33
	15
	30
	128

	6
	5120
	2
	QPSK
	C(4,1)
	0.33
	15
	42
	256

	7
	7680
	2
	QPSK
	C(4,1)
	0.40
	15
	53
	384

	8
	10240
	3
	QPSK
	C(4,1)
	0.53
	15
	60
	512

	9
	12800
	3
	QPSK
	C(2,1)
	0.33
	15
	67
	640

	10
	15360
	4
	QPSK
	C(2,1)
	0.40
	15
	75
	768

	11
	17920
	4
	QPSK
	C(2,1)
	0.47
	15
	84
	896

	12
	20480
	5
	QPSK
	C(2,1)
	0.53
	15
	95
	1024

	    1) Repetition has been used to achieve the given data rates


The other assumptions are referred from [5].
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