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I ntroduction

Single user system performance is compared for 2ms vs. 10ms E-DCH TTI for the specific
example were a user is placed at a fixed location close to the cell but experiences Rayleigh
fading. It is shown in this case that 2ms TTI results in a progressive improvement in user
throughput Up to 5%) compared to 10ms TTI for a Pedestrian A (PA) channd as user speed
increases. A similar trend is seen with a Pedestrian B (PB) channel; however, the improvement is
less significant (1ess than 10%) dueto smaller Eb/Nt target variation from multi-path diversity.

System Simulation Results comparing 2msvs. 10msTTI

In this contribution, system simulation results are compared fa 2ms and 10 ms E-DCH TTI
(frame size) without Hybrid ARQ under PA and PB fading channels for various speeds. A single
user example is used to simplify the analysis where the user location is chosen to achieve a
throughput of close to IMbps. The UE traffic is a series of FTP calls where the UE selects the
rate on aper TTI basis. UE Rate selection is based on comparing the available normalized power
margin (Gean) to aset of MCS thresholds where Ge g IS given by

Ge— dch = (PMaxi mum”~ Pdpcch- I:{dpdch)/ ijcch = Fl)\/Iar.gin/ PdeCh = Pe— dch/ Pdpcch = (be- dch/ bc)2 (1)

A mapping from Gegcn to transmission rate is needed for the UE for enhanced uplink operation.
The rate, modulation, and encoding rate or MCS (modulation coding set) is chosen based on
Table 1 below. The available normalized power margin (Gegs) is compared to the MCS
threshold value as shown in the last column of Table 1. The MCS chosen is the one with the
threshold that Ge q4ch €xceeded but less than the threshold belonging to the next consecutive MCS
inthelist. The MCS thresholds are computed based on the equation:

MCS _thresh (i) = Rate(i) /(R eferenceRate* dECNt (i) * S(i)) 2
where

- Rate(i) is the rate of MCSi,

- ReferenceRate is the rate of the reference channel (DPDCH) which in this case is 5Kbps,

- dEcNI(i) is afixed scale factor to account for the delta EC/Nt between MCS rates,

- (i) isascaefactor for MCSi used to account for difference in EC/Nt requirements between
reference rate channel (DPDCH) and the E-DCH. There may be different S for 2ms and 10ms
and for different channel conditions such as Pedestrian A and Pedestrian B.

Erased frames are counted toward the total delay in computing user throughput based on
equation (3) below:



& T () <Ratei)
user — N Si:l (3)
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i=1

Tablel MCSMapping for Enhanced Uplink WCDMA (2msTTI, PA Case)

MCS MCS MCS MCS | dEcHt 5 mcs thresh
level Rate EncRate | Mod | sfactor rate/[RefRate*dEcNtSF*S)
ibps) (P&, 2ms) (RefRate=5000bps)

1 10000 1/3 1 0.85 1.000 24

2 20000 1/3 1 0.83 0.930 4.6

3 24000 2/h 1 0.9 0.960 .5

4 40000 1/3 1 0.95 0.940 9.0

a 43000 2H 1 0.99 0.9z0 10.5

5 20000 1/3 1 1.09 0.900 16.3

7 95000 2/A 1 1.12 0.8%0 19.3

a 160000 1/3 1 1.23 0.860 30.3

9 192000 245 1 1.29 0.830 338

10 320000 1/3 1 1.44 0.600 711

11 384000 2/h 1 1.33 0.940 61.4

12 G40000 1/3 2 1.40 0720 127.0

13 TRE000 245 2 1.33 0710 162.7

14 9R0000 112 2 1.20 0.7a0 2051

16 1152000 34 2 1.06 0.705 308.3

16 1280000 2i3 2 0.99 0.620 374.8

17 1440000 374 2 0.6 0745 449.5

18 1728000 34 3 071 0705 690.4

19 1920000 2i3 3 052 0.E40 967.7
20 2160000 3/4 3 0.57 0.630 1114.6

Table 1 aso summarizes the MCS levels simulated while Table 2 shows the simulation
parameters. Only the E-DCH, DPDCH (5Kbps) and the associated DPCCH were turned on in
the simulation. The HS-DPCCH and E-DPCCH were not enabled. Figure 1 shows the AWGN
curves used in the system simulation to account for the different FER vs. Ec/Nt characteristics of
the EEDCH for 2 and 10 msec TTI [1]. Table 3and Table 4 contain the highest user throughput
achievable for each TTI-channel case given the constraint of a per MCS FER target of ~10%.

The throughput is maximized by optimizing the MCS thresholds via the S vector.

From these Tables it is shown that using 2ms TTI results in a progressive improvement in user
throughput (up to 25%) compared to a 10ms TTI for aPA channel as user speed increases (from
3km/h to 15km/h). A similar trend is observed with a PB channel; however, the improvement is
less significant (less than 10%) due to smaller Eb/Nt target variation from multi-path diversity.

Table2. Simulation Parameters

Smulation Parameter Value
No. of dots/frame 3or15
No. of chips/second 3.84 Mcps
E-DCHTTI 2 msec or 10 msec




Modulation BPSK/QPSK/8PSK
Hybrid ARQ Not supported

Max number of T x NA

Channels S Sk, 15y
Receiver Rake

Channel Estimation | deal
Inner-Loop PC ON
Outer-Loop PC ON

PC delay and error 2 dots, 0%

No. of antennas 2

Reference Channel DPDCH 5Kbps, 10%FER
(bd/bc)2 2

begen/bc is varigble -- depends on rate selected

Table3 System Simulation Single User Throughput (Tuser) results with 0.5dB TPC stepsze

Simulation User

Cases Rize (dB) SoRize Dutage (dB) FER [ T-put

(TTl, Channel, Svector) | Awg |Stdev| 40 | 45 | 50 | 55 | BO | (%) | (Kbps)
02ms, PBO3, 1.1E 17 |14 |72 143 |26 |12 |06 |85 1072
02ms, PBOZ, 1.1F 18 (14 |77 |45 | 26 (1.2 | 05 (104 1010
02ms, PB1S, 1.15 17 |13 |68 |39 |23 [09 |04 [11.3] 923
10ms, PBEO3, 1.14 17 |13 |68 | 42 |23 (11|04 [109] 9659
10ms, PEOG, 0.89 16113 |86 | 34|21 |09 |03 |98 8936
10ms, PBE15, 0.84L 1513|486 |32 |17 08|06 81 aa3
02ms, PAD3, H 18 (14 |73 [ 42 |26 (11|08 (102 1269
02ms, PADE, | 18 (14 |76 [ 45 | 268 (11 |05 (119 1104
02ms, PA1S, 0.89] 18 14 |74 |43 24 [ 11|06 [127] 554
10ms, PAO3, 092k 16|13 |54 | 33|18 |08 |06 |73 1014
10ms, PAOS, 092K 16 |13 |63 | 38 |23 (1004 (101 890
10ms, PATS, 0.89k 16 |13 |62 |37 |21 |09 |04 |73 g873

Table4 System Simulation Single User Throughput (T s ) resultswith 1dB TPC stepsize

Sirmulation User

Cases Rise (dB) %Rise Dutage (dB) FER [ T-put

(TTl, Channel, Svector) | Awg |Stdev]| 40 | 45 | 50 [ 556 [ 60 | (%) | (Kbhps)
02ms, PBO3, B 17 |13 |69 | 40| 24 [ 11 | 04|92 890
0Z2ms, PEOG, B 17 14|73 |43 | 2611 |06 |78 8979
0Z2ms, PBE1S, B 17 |13 | 6A | 38|21 |09 |04 |82 943
10ms, PEO3, D 16|13 |56 |34 |18 |08 |03 |90 1005
10ms, PBEOG, 0.93*D 16113 |53 |32 |18 |07 |03 |89 824
10ms, PE1S, 0.93*D 14 113|151 |31 |16 (08|04 [106] BR3
02ms, PADI, A 18114 |71 |41 |24 (11 |06 |88 1213
0Z2ms, PADS, A 18 (14 |76 | 44 |26 (11 |04 |77 1155
0Z2rms, PATS, 0954, 17 14 71 41 23 (1.0 04 [112( 1062
10ms, PADS, 0.93*C 16113148 | 26 |16 |07 |04 |66 1160
10ms, PADS, 0.85*C 15113481 | 30|18 |07 |03 |94 a57
10ms, PATS, 0.93%B 168 (13|50 |31 |17 |07 | 04|82 818




Conclusions:

The following conclusions are drawn from the simulation results presented in this contribution:

1 2ms TTI results show a progressive improvement in user throughput (up to 25%)
compared to 10ms TTI for a Pedestrian A channel as user speed increases. A similar
trend is seen with a Pedestrian B channel; however, the improvement is much less
significant (less than 10%) due to smaller Eb/Nt target variation from multi-path
diversity.

2. An effective MCS selection method has been found but MCS threshold optimization is
sengitive to channd type and TTI length (see Figure 2 and Figure 3). Much of the
variation in thresholds can be eliminated by only considering multi-path channels.

3. 98%-ile Rise was around 5dB in this single user 1IMbps example with the rise mean
between 1.5 to 1.8dB.

4. ldea channel estimation was assumed with these results. With non-ideal channel
estimation [3] showed that a (ba/bo)? ratio (with regard to DPDCH to DPCCH power
ratio) of 0.25 is required to come close to idea channel estimation throughput
performance.
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Figure L. AWGN receiver performance for 2ms and 10ms TTls. H-ARQ and Power Control
were off and non-ideal channel estimation was used.
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Figure 2 MCS thresholds for 2ms and 10ms TTI, PA and PB channels, with 1dB TPC step.

Svectors A, B, C, D.
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Figure 3. MCSthresholds for 2msand 10ms TTI, PA and PB channels, with 0.5dB TPC step
Svectorsk, F, G, H, I, J K, L.




ANNEX A —Single User FER and Rate PDFsfor 1dB TPC step size
2ms TTI, PB 3km/h, Ideal Channel Estimation, User T-put = 990K bps
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2msTTI, PB 15km/h, Ideal Channel Estimation, User T-put = 943Kbps
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10ms TTI, PB 3km/h, Ideal Channel Estimation, User T-put = 1005Kbps
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2msTTI, PA 3km/h, Ideal Channel Estimation, 1213Kbps
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10ms TTI, PA 3km/h, Ideal Channel Estimation, 1165K bps
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ANNEX B Time Seriesfor Single User System Results

2msTTI, 3km/h PB, Ideal Channel Estimation

| = Uplink Tx Rate ——Rise Outerloop Threshold DPDCH FER —*—E-DCH FER

12

2000 ——— —

N
an
o
o

.

\

i

t
@

Data Rate (kbps)

rﬂ
I

2.86 4.52 6.19 7.8584 9.5245 11.1906 12.8586
Time (seconds)

>
Rise or Outerloop th. or FER (%)

| ® Pdpcch - cltga Ptotal ——Open loop ¢ Eb/Nt DPDCH = Eb/NtE-DCH |
-9dBW

-10 1 - ) e
m . T i DTNt
° Yoo 2ty flae £
— 4 -
© .15 - -
=
m 3
o -20

-25 4 — - 4 -

. H ’
' ° 'i Power
.30 ) —
-35
0.00 5.00 10.00 15.00 20.00 25.00 30.00 35.00 40.00

Time (seconds)



