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1 Introduction
Updated with results for AMR 5.9K and SHO results for Solution 3. Tables summarizing the gains for AMR 12.2K and 5.9K have also been added.
In TSG-RAN#58 a new study item, “DCH Enhancements for UMTS”, was approved [1]. In this contribution we provide a text proposal for part of Section 10 of the technical report [2] on this study item, containing the link evaluation results for downlink using the ‘Solution 1’ and ‘Solution 3’ schemes proposed in Section 5 for DCH enhancements.

2
Text Proposal
[------------------------------------------------------------- TEXT START --------------------------------------------------------------]

10.1 Link Evaluation Results: Downlink, Solutions 1 and 3
This section presents link evaluation of downlink DCH enhancements described as ‘Solution 1’ and ‘Solution 3’ in Section 5.
10.1.1 Additional assumptions
The maximum TxEc/Ior of non-DTXed chips is set to -10dB for R99. Since Solution 3 uses 20ms TTI just like the existing R99, and it uses the same value of maximum TxEc/Ior as the corresponding R99 simulation. However, Solution 1 uses a 10ms TTI, and hence uses an increased value. The amount of the increase is 3.76dB for AMR 12.2kbps codec and 3.35dB for AMR 5.9kbps codec. For Solution 3, early-decoding was attempted once every 3 slots (at slots indexed 3,6,..30), so that the number of decoding attempts is similar to that used in Solution 1.
10.1.2 Link efficiency of AMR 12.2kbps codec
Figures 10.1.2-1,2 show the link-efficiency for active-set sizes of 1 and 2 respectively, for R99 and Solutions 1 and 3 assuming 50% voice activity factor. Figures 10.1.2-3,4 show the link-efficiency gains over R99 realized by Solutions 1 and 3. In most cases, there is a gain of around 2dB from Solution 1 and around 2.6dB from Solution 2, which is fairly insensitive to geometry. The case of PA3 channel without handover is an exception for Solution 1, which provides lower gain in this case, which further reduces at lower geometry. This is due to the lack of multipath diversity in the PA3 channel, together with the loss of time-diversity and the discontinuity in inner-loop power control inherent in Solution 1 due to the fact that the data is carried only on alternate 10ms radio frames. Handover provides more diversity and hence this behavior is not seen when active-set size is 2. Figures 10.1.2-5-8 show the same quantities as Figures 10.1.2-1-4 respectively, but separately for different AMR packet types. The DCH enhancements yield much more gain for the Null packet when compared to the Full packet, since the pilot overhead is higher for Null packet. However, the overall gain at 50% voice activity factor is dominated more by the gain of the Full packet, since the Full packet consumes much more power than the Null packet. The link gains are also summarized in Table 10.1.2-1

Table 10.1.2-1: Summary of link gains for AMR 12.2kbps codec

	Packet-type
	Link efficiency gains (dB)- Solution 1
	Link efficiency gains (dB)- Solution 3

	
	PA3, no SHO
	PB3,VA30, VA120 no SHO
	SHO
	PA3, no SHO
	PB3,VA30, VA120 no SHO
	SHO

	Full
	0.2 – 1.1
	1.3 – 1.4
	1.3 – 1.5
	1.9 – 2.1
	2
	1.9 – 2

	SID
	1.9 – 3
	4.0 – 4.1
	4 – 4.4
	4.4 – 4.5
	4.6 – 4.7
	4.5 – 4.6

	Null
	5.9 – 6.2
	6.6 – 6.8
	6.4 - 6.8
	6.5 – 6.7
	6.9
	6.6 – 6.9

	Average
	0.9 – 1.8
	2 – 2.2
	1.9 – 2.2
	2.5 – 2.7
	2.6 – 2.7
	2.6
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Figure 10.1.2-1: Link efficiency of R99, Solution 1 and Solution 3 for 50% voice activity factor, Active-set size=1
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Figure 10.1.2-2: Link efficiency of R99, Solution 1 and Solution 3 for 50% voice activity factor, Active-set size=2
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Figure 10.1.2-3: Link efficiency gain of Solutions 1, 3 over R99 for 50% voice activity factor, Active-set size=1
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Figure 10.1.2-4: Link efficiency gain of Solutions 1, 3 over R99 for 50% voice activity factor, Active-set size=2
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Figure 10.1.2-5: Link efficiency of R99, Solution 1 and Solution 3 for AMR12.2kbps Full and Null packets, Active-set size=1
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Figure 10.1.2-6: Link efficiency of R99, Solution 1 and Solution 3  for AMR12.2kbps Full and Null packets, Active-set size=2
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Figure 10.1.2-7: Link efficiency gain of Solutions 1, 3 over R99 for AMR12.2kbps packets, Active-set size=1
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Figure 10.1.2-8: Link efficiency gain of Solution 1 over R99 for AMR12.2kbps packets, Active-set size=2

10.1.3 Average decoding time and packet BLER for AMR 12.2kbps codec
Both Solutions 1 and 3 incorporate FET, and their average decoding times in slots is shown in Figures 10.1.3-1,2 respectively for active-set size of 1,2, when voice activity factor is 50%. Figures 10.1.3-3,4 show the decoding times separately for each DL packet type. Since Solution 1 uses a 10ms TTI while Solution 3 uses a 20ms TTI, the decoding time is much larger than (approximately double) that in Solution 3. The smaller packets also decode earlier. 
As in the case of link efficiency (Section 10.1.2), the decoding time is mostly insensitive to channel model and geometry, with the exception that Solution 1 has lower decoding time for PA3 at low geometry. This can be explained by noting that the poor diversity may make the channel go into a very deep fade, causing the setpoint to rise too high thus producing excess SNR that can be exploited to enable earlier decoding. The cumulative decoding success rate after successive early-decode attempts is shown in Figure 10.1.3-5, and also demonstrates the same trends as a function of channel model and geometry.
The target BLER of 1% for the voice packets was achieved in all cases simulated except for the PA3 channel in absence of soft handover for geometry of 3dB. Even in this case, the BLER was only slightly higher, i.e. 1-1.3% depending on the packet-type.
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Figure 10.1.3-1: Average decoding time for Solutions 1, 3 for 50% voice activity factor, Active-set size=1
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Figure 10.1.3-2: Average decoding time for Solutions 1, 3 for 50% voice activity factor, Active-set size=2
[image: image11.jpg]Average decods time (slots)

Average decods time (slots)

PA3

PB3

Iverage decode time (slots)
s

geometry (dB)
VA0

Full solution

Full solution3 4
SID solution
SID solution3.
Null solution1

6 8 10 12
geometry (dB)

VA120

Null solution3

ERE
16
14
12
10

8

Average decods time (s

geometry (dB)

10

12

6

geometry (dB)




Figure 10.1.3-3: Average decoding time for Solutions 1, 3 for AMR 12.2kbps codec packets, Active-set size=1
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Figure 10.1.3-4: Average decoding time for Solutions 1, 3 for AMR 12.2kbps codec packets, Active-set size=2
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Figure 10.1.3-5: Decode success rate for Solutions 1,3 for AMR 12.2kbps codec packets, Active-set size=1, 6dB geometry

10.1.4 TPC BER for AMR 12.2kbps codec
The TPC BER is shown in Figures 10.1.4-1,2 respectively for active-set size of 1,2, when voice activity factor is 50%. Figures 10.1.4-3,4 show the TPC BERs separately for each DL packet type. The TPC BERs for R99 and Solutions 1 and 3 are fairly close; Solution 1 is slightly better than R99 while Solution 3 is slightly worse.
[image: image14.jpg]TPCBER

TPCBER

0045
004
0035
003
0025
002
0015
001

005

0045

004

0035

003

0025

PA2 pe2
005
// J—
/ 0,045 [
o 004
b &
// © 0035
4
P 008 fossdee ]
//// L
00
7 5 5 [ =5 5 5 0 12
geometry (dB) | Eqh solution 1 (10msTTy| 9e0metry (dB)
—_— ——— Ennsotion 320msTT) | yaq20
—_— 0055
005 R e
o 0045
&
D om
4
[

0035

003

0025

geometry (dB)

geometry (dB)




Figure 10.1.4-1: TPC BER for R99 and Solutions 1, 3 for 50% voice activity factor, Active-set size=1
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Figure 10.1.4-2: TPC BER for R99 and Solutions 1, 3 for 50% voice activity factor, Active-set size=2

[image: image16.jpg]TPCBER

TPCBER

007
006 >
005
4 &
T &
003 0
= N s I TR N A
s ; 003
001 0,02 for—irrrrrmrrm
FulR99
Full solution 3 s 10 T
Full solution3 geometry (dB)
Null R9g
Nl solutiont VA120
Nul solution3
0O7Tf
006
i
w005
§ 004
o
003
002 002
001 o
4 6 8 10 12 4 6 8 10 12
geometry (dB) geometry (dB)




Figure 10.1.4-3: TPC BER for R99 and Solutions 1, 3 for AMR 12.2kbps codec packets, Active-set size=1
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Figure 10.1.4-4: TPC BER for R99 and Solutions 1, 3 for AMR 12.2kbps codec packets, Active-set size=2
10.1.5 Link efficiency of AMR 5.9kbps codec
Figures 10.1.5-1,2 show the link-efficiency for active-set sizes of 1 and 2 respectively, for R99 and Solutions 1 and 3 assuming 50% voice activity factor. Figures 10.1.5-3,4 show the link-efficiency gains over R99 realized by Solutions 1 and 3. In most cases, there is a gain of around 2dB from Solution 1 and around 3.5dB from Solution 2, which is fairly insensitive to geometry. The case of PA3 channel without handover is an exception for Solution 1, which provides lower gain in this case, which further reduces at lower geometry. This is due to loss of diversity and discontinuous inner-loop power control, just as observed in the case of AMR 12.2kbps codec (Section 10.1.2).  Figures 10.1.5-5-8 show the same quantities as Figures 10.1.5-1-4 respectively, but separately for different AMR packet types. The link gains are also summarized in Table 10.1.5-1.
Table 10.1.5-1: Summary of link gains for AMR 5.9kbps codec codec

	Packet-type
	Link efficiency gains (dB)- Solution 1
	Link efficiency gains (dB)- Solution 3

	
	PA3, no SHO
	PB3,VA30, VA120 no SHO
	SHO
	PA3, no SHO
	PB3,VA30, VA120 no SHO
	SHO

	Full
	0.7 – 1.2
	1.6 – 1.7
	1.6 – 1.8
	2.6 – 2.8
	2.8
	3.1 – 3.3

	SID
	2.2 – 2.7
	3.1 – 3.2
	2.9 – 3.2
	3.9 – 4.1
	4.1 – 4.2
	4.4 – 4.6

	Null
	4 – 4.6
	4.9 – 5
	4.7 – 5.1
	5.6 – 6.1
	6 – 6.1
	6.1 – 6.5

	Average
	1.2 – 1.8
	2.1 – 2.3
	2.1 – 2.3
	3.1 – 3.3
	3.3 – 3.5
	3.6 – 3.8
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Figure 10.1.5-1: Link efficiency of R99, Solution 1 and Solution 3 for 50% voice activity factor, Active-set size=1
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Figure 10.1.5-2: Link efficiency of R99, Solution 1 and Solution 3 for 50% voice activity factor, Active-set size=2
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Figure 10.1.5-3: Link efficiency gain of Solutions 1, 3 over R99 for 50% voice activity factor, Active-set size=1
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Figure 10.1.5-4: Link efficiency gain of Solutions 1, 3 over R99 for 50% voice activity factor, Active-set size=2
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Figure 10.1.5-5: Link efficiency of R99, Solution 1 and Solution 3 for AMR5.9kbps Full and Null packets, Active-set size=1
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Figure 10.1.5-6: Link efficiency of R99, Solution 1 and Solution 3  for AMR5.9kbps Full and Null packets, Active-set size=2
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Figure 10.1.5-7: Link efficiency gain of Solutions 1, 3 over R99 for AMR5.9kbps packets, Active-set size=1
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Figure 10.1.5-8: Link efficiency gain of Solution 1 over R99 for AMR5.9kbps packets, Active-set size=2

10.1.6 Average decoding time and packet BLER for AMR 5.9kbps codec
Both Solutions 1 and 3 incorporate FET, and their average decoding times in slots is shown in Figures 10.1.6-1,2 respectively for active-set size of 1,2, when voice activity factor is 50%. Figures 10.1.6-3,4 show the decoding times separately for each DL packet type. Since Solution 1 uses a 10ms TTI while Solution 3 uses a 20ms TTI, the decoding time is much larger than (approximately double) that in Solution 3. The smaller packets also decode earlier. 

As in the case of link efficiency (Section 10.1.5), the decoding time is mostly insensitive to channel model and geometry, with the exception that Solution 1 has lower decoding time for PA3 at low geometry. This is due to more excess SNR caused due to poor diversity, just as observed for the case of the AMR 12.2kbps codec (Section 10.1.3).
The target BLER of 1% for the voice packets was achieved in all cases simulated except for the PA3 channel in absence of soft handover for geometry of 3dB. Even in this case, the BLER was only slightly higher, i.e. 1-1.3% depending on the packet-type.
[image: image26.jpg]PB3

PA3

12

10

o
°
o
o
©Z g
2
£ =
3
©&
<|EE
=
es
o T oo oo ®|Zhe T oo oo @
(s101s) e epooep ebeseay | S S| (siols) e epodep sbeseny
EX
ol € E
S8 &
|
o
=
w
g =
5
3
©&
< <
© ¥ o 2 © o © ¥ o 2 « o

(51015} oL 8podep ebeleAy (51015} oL 8podep ebeleAy

12

10

geometry (dB)

geometry (dB)




Figure 10.1.6-1: Average decoding time for Solutions 1, 3 for 50% voice activity factor, Active-set size=1
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Figure 10.1.6-2: Average decoding time for Solutions 1, 3 for 50% voice activity factor, Active-set size=2
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Figure 10.1.6-3: Average decoding time for Solutions 1, 3 for AMR 5.9kbps codec packets, Active-set size=1
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Figure 10.1.6-4: Average decoding time for Solutions 1, 3 for AMR 5.9kbps codec packets, Active-set size=2

Figure 10.1.6-5: Decode success rate for Solutions 1,3 for AMR 5.9kbps codec packets, Active-set size=1, 6dB geometry

10.1.7 TPC BER for AMR 5.9kbps codec
The TPC BER is shown in Figures 10.1.7-1,2 respectively for active-set size of 1,2, when voice activity factor is 50%. Figures 10.1.7-3,4 show the TPC BERs separately for each DL packet type. The TPC BERs for R99 and Solutions 1 and 3 are fairly close; Solution 1 is slightly better than R99 while Solution 3 is slightly worse.
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Figure 10.1.7-1: TPC BER for R99 and Solutions 1, 3 for 50% voice activity factor, Active-set size=1
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Figure 10.1.7-2: TPC BER for R99 and Solutions 1, 3 for 50% voice activity factor, Active-set size=2
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Figure 10.1.7-3: TPC BER for R99 and Solutions 1, 3 for AMR 5.9kbps codec packets, Active-set size=1
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Figure 10.1.7-4: TPC BER for R99 and Solutions 1, 3 for AMR 5.9kbps codec packets, Active-set size=2
[------------------------------------------------------------- TEXT END --------------------------------------------------------------]
2 Conclusions

It is proposed to agree to and capture the text proposal on the descriptions of the simulation assumptions related to the DCH Enhancements study item [1] as presented in this document to the DCH Enhancements TR [2].
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