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1. Introduction

In RAN1, study for downlink signalling was summarised in [1]. In our view, to improve uplink performance is good but further importance is always downlink. This view is also backed up by UMTS forum traffic characteristics report [3]. In this report, DL:UL traffic ratio estimation is around 70:30 to 75:25. Therefore, amount of downlink signalling is important since it consumes downlink transmit power. 
The difference of TTI impacts on the amount of downlink signalling. On the single UE case, 2 ms TTI require 5 times larger signalling. But this may not be true in system level because the simultaneous number of UE in 2 ms could be lower in one of 10 ms. Therefore, we evaluate number of simultaneous scheduled UE for 2msTTI and 10 ms TTI by system level simulation. Then we compared downlink signalling impact in different TTI. 
2. System level simulations
We evaluate 2 ms TTI and 10 ms TTI under PB3. We use MCS shown in appendix, which refers from [2]. Time and rate scheduling is assumed. 10 UEs are dropped in each cell and full buffer is assumed as a traffic model. The other simulation assumptions are shown in appendix. 
 We assumed time and rate scheduling with synchronous retransmission in order to reduce amount of DL grant signalling. To compare amount of DL signalling between 2 ms TTI and 10 ms TTI, we observe number of initial transmission UE and number of all transmission, which is sum of initial transmission and retransmission. The former one corresponds to amount of DL grant signalling and the later one corresponds to amount of ACK/NACK signalling.

Figure 1 shows distribution of number of transmitting UE at average RoT around 6 dB. Table 1 summarises average number of initial transmission UE and all transmission UE per TTI. We observed followings:

- The average number of initial transmission UE for 2 ms TTI in a frame is around 3 times larger than that of 10 ms TTI. Therefore amount DL grant for 2 ms TTI is smaller than 5 times in a system level, which was expected in single link. 
- The average number of UE in a frame for 2 ms TTI and 10 ms TTI are almost same. In both conditions, the number of UEs is around 9. Therefore, amount of ACK/NACK for 2 ms TTI is approximately 5 times larger from that of 10msTTI. Therefore, the amount of Ack/Nack has same relation between single link and system level. 
Table 1  Average number of initial Tx UE and all Tx UE at average RoT around 6dB
	
	Average number of UE per TTI
	The difference of 2ms and 10ms in each TTI.

i.e. Case 1 / Case 2
 per TTI
	The difference of 2ms and 10ms in a frame.

	
	Case 1: 2 ms TTI
	Case 2 : 10 ms TTI
	
	

	Initial Tx UE

(i.e. DL grant signalling)
	3.0
	4.6
	0.65
	0.65*5 = 3.25

	All Tx UE

(i.e. ACK/NACK)
	9.3
	9.0
	1.03
	10.3*5 = 5.15 
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Figure 1  Number of transmitting UE at average RoT around 6dB

3. Conclusions
To compare amount of DL signalling between 2 ms TTI and 10 ms TTI in system level, we evaluated number of initial Tx UE and number of all Tx UE. We observed:
· Amount of DL grant signalling for 2 ms TTI per frame is around 3 times larger than that of 10 ms TTI. 
· Amount of ACK/NACK signalling for 2 ms TTI per frame is around 5 times larger than that of 10 ms TTI. 
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Appendix A: Simulation assumption

Table 2  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 3 and Table 4
	

	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 [2]

	Correlation between sites
	0.5
	See Annex B in [2]

	Active set size
	Up to 3
	Maximum size

	Soft Handover 
	Enabled 
	Window_add = 4dB

Window_drop = 6dB


Table 3  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 4  MCS for 10msTTI in TR25.896

	MCS
	Transport Block Size
	Number of Code Blocks
	Modulation
	OVSF Code
	Code Rate
	
[image: image4.wmf]c

b


	
[image: image5.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 [2].
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