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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 amount of downlink signalling in time and rate scheduling mode depends on the number of simultaneously scheduled UEs. Therefore, we evaluate number of simultaneous scheduled UE. Furthermore, we discuss range of MCS (or transport block size).
2. Simulation conditions
We evaluate two cases shown in Table 1. We use MCS shown in appendix, which refers from [2]. In case A, the range is up to 512kbps after 4Tx (TB size is up to 4096 bits). In case B, the highest rate after 4Tx is limited up to 256kbps (TB size is up to 2048 bits). Time and rate scheduling by best DL cell with 2ms TTI is simulated. 15UEs are dropped in each cell and full buffer is assumed as traffic model. The other simulation assumptions are shown in appendix.

Table 1  Simulation conditions for MCS range

	Case
	Transport Block Size

[bits]
	Rate after 4Tx

[kbps]

	A
	128 - 4096
	512

	B
	128 - 2048
	256


3. Evaluation results
Figure 1 shows cell throughput for the two cases. We observe slightly higher cell throughput for case A in both PB3 and VA30.
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Figure 1  Cell throughput vs. average RoT

Figure 2 shows cumulative distribution of number of transmitting UE at target RoT=4dB. We plotted number of initial transmission UE and number of all transmission which is sum of initial transmission and retransmission. Looking at cumulative distribution = 0.2, number of initial transmission UE is 3 for both PB3 and VA30 regardless of case A and case B. This means that number of initial transmission is more than 4UEs during 80% of time. On the other hand, on number of the all transmitting UE at cumulative distribution = 0.2, it is 10 and 8 for PB3 and VA30 respectively. This means that number of all transmitting UE is more than 11UEs and 9UEs during 80% of time. Considering number of scheduling grant from NodeB, at least 4 scheduling grants are necessary in case they are sent only for initial transmission. On the other hand, 11 and 9 scheduling grants are required in case they are sent further for retransmission. Scheduling grant for time and rate scheduling would be multiple bits information, e.g. MCS and UE-ID. From DL transmission power point of view, it is better to transmit the scheduling grants only for initial transmission. But further study is needed whether it is best way or not.
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Figure 2  Number of transmitting UE at target RoT=4dB

Figure 3 and Figure 4 shows distribution on scheduled TB size at target RoT=4dB and 6dB. The distribution between case A and case B for TB size from 128 to 1024 are quite similar for PB3 and VA30 respectively. At TB size of 128, it accounts for around 30% because 128 is lowest TB size. This is one reason for the increase of the above mentioned scheduling grant. The other transmission mode might be needed for lower rate (e.g. rate scheduling or Rel99 DPCH) to reduce DL signalling. At TB size of 2048, percentage of case B is several times higher than that of case A. This indicates TB size of higher than 2048 is useful. On the other hand, at TB size of 4096 in case A, it is lower than 2% and 3% for target RoT=4dB and 6dB. In case of full buffer traffic model, we think higher multi user diversity gain is obtained than the other traffic model. Therefore, we think these results are enough optimistic for higher rates and TB size higher than 4096 would be rarely scheduled for PB3 and VA30.
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Figure 3  Distribution of scheduled MCS at target RoT=4dB
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Figure 4  Distribution of scheduled MCS at target RoT=6dB

4. Conclusions
We evaluated number of scheduling grant and MCS for time and rate scheduling with 2ms TTI and HARQ with 4Tx. We assumed full buffer traffic model. Based on the above mentioned observation, we conclude as follows,
· To reduce DL transmit power for DL signalling, it would be better to transmit the scheduling grant only for initial transmission UE. Further study is needed in this area.
· To reduce DL transmit power for DL signalling, the other transmission mode e.g. rate scheduling or Rel99 DCH might be needed for lower rate (e.g. TB size of lower than 128 for 2ms TTI). Further study is needed in this area.
· Higher rate (e.g. TB size of higher than 4096 for 2ms TTI) is scheduled rarely for PB3 and VA30 in case of full buffer traffic model. We think full buffer traffic model would give higher multi user diversity gain and the results are enough optimistic for higher rate. Therefore, introduction of higher TB size should be carefully discussed to avoid unnecessary increase of complexity for UE and NodeB.
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Appendix A: Simulation assumption

Table 2  Simulation conditions
	Parameter
	Assumption
	Comments

	Channel model
	PedB3, VehA30
	

	Cellular layout
	7sites, 3cell wrap-around
	Site to site distance: 2800m

	Simulation duration
	100s, 4times
	

	Number of UEs
	15
	

	Traffic model
	Full buffer
	

	TTI
	2ms
	

	MCS
	Shown in Table 3
	Up to 512kbps after 4Tx

(TB sizes of 128 to 4096 are used)

	TFC control
	Enabled
	Decentralized, Time and Rate,

Best DL cell only schedules a UE,

UL delay=4TTI, DL delay=1TTI

	Scheduler
	Proportional Fair
	

	HARQ
	Enabled
	5 processes, Up to 4Tx,

Chase combining

	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 Parameters
	Window_add = 4dB

Window_drop = 6dB
	


Table 3  Qualcomm’s MCS in TR25.896
	Transport Block Size
	Number of Code Blocks
	Modulation
	OVSF Code
	Code Rate
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	Rate after 4 Tx  (kbps)

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

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

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

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

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

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

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

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

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

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

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

	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


The other assumptions are referred from [2].
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