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Introduction

Following the approach for FDD to put some examples [1] for specific transmission schemes and data
rates into the specification and in accordance to discussions during the WG1 meeting #6, this
contribution shows service mapping examples for TDD. These diagrams only demonstrate some
possibilities to clarify the minimum requirements for a UE and to give an overview for the handling of
the resources. We propose to place these figures into the annex of the specification TS25.222 for
informative purposes.

Purpose of the proposal

The purpose of this document is to clarify layer 1 transmission capabilities for other WG’s and to give a
hint for the minimum requirements for a UE, supporting the proposed data rates (e.g. number of TS
and codes). Moreover it might prevent misunderstanding regarding ambiguous or insufficient
description of specific transmission schemes or services.

Service mapping in TDD

For the downlink we propose to use multicode with spreading factor SF16 and for the uplink the use of
variable spreading and at most two codes with spreading factors SF2 to SF16. We also propose to
use SF1 in both downlink and uplink, if the interference conditions are favourable and the UE supports
this. The reasons are listed below:

Multicode in the downlink

Multicode detection and SF16 must be supported in the UE in any case, since the CCPCH is
always transmitted with SF16

SF1 is only possible, if interference conditions are favourable and the UE supports this

The UE doesn’t have to blindly detect multiple spreading factors, so the complexity of the
mobile decreases

Variable Spreading in the uplink

The peak to average ratio for the terminal decreases, if only one or at most two codes have to
be transmitted, so the design of the power amplifier for the terminal becomes less complex
SF8 and SF16 must be supported in the UE in any case for the PRACH, so it seems obvious
to allow variable spreading in the uplink

To achieve a better granularity of data rate , at most two codes with different spreading
factors should be supported

SF1 is only possible, if interference conditions are favourable and the UE supports this
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Guidelines for Handling of Different User Data Rates
Downlink:

If the requested user data rate increases:

1. allocate additional codes within the same timeslot until the maximum number of k codes is
allocated

2. allocate additional timeslots until 12 timeslots are allocated

3. use SF1in all 12 timeslots

As an option:
SF1 may be used even if less than 12 TS are allocated if the interference conditions are

favourable and the UE supports this.

I________.__'I I_______.___1
' optional : . optional :
' I ! (
i SF1 : i SF1 :
| (
l ! l !
SF 16 code k SF 16 code k
requested
datarate
increases
[ SF16codel | [ SFi16codel |
TS#k,  requesteddata  TS#k,
rate increases,
alocation of
additional slot

Figure 1: allocation of resources depending on requested data rate in Downlink
Uplink:

If the requested user data rate increases:

1. Reduce the spreading factor in discrete steps down to SF2.
If necessary, allocate at most one additional code with a higher spreading factor within the
same timeslot to achieve a better granularity for data rates.

2. allocate additional timeslot until 12 timeslots are allocated

3. use SF1in all 12 timeslots

As an option:
SF1 may be used even if less than 12 TS are allocated if the interference conditions are

favourable and the UE supports this.

optional L _S'F__l_ i optional L _S'F__l_ i
| |
| |
4 |
requested
datarate
INCreases
SF16 SF16 To achieve a better
ety o he
datarates at most 1
TS#k, r?”_‘ﬂed daa  TS#k, additional code
rate Increases, with ahigher SF
allocation of within thesame TS
additional slot can be allocated.

Figure 2: allocation of resources depending on requested data rate in Uplink
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Examples for specific data rates

The following examples are proposed:

data rate Uplink Downlink
#0of TS | TS content burst type | # of TS | TS content burst type

8 kbps 1 1 code SF16 1 1 1 code SF16 1
12.2 kbps 1 1 code SF8 1 1 2 codes SF16 1
64 kbps 1 1 code SF4 + 1 code SF16 1 1 5 codes SF16 1
144 kbps 1 1 code SF2 + 1 code SF16 2 1 9 codes SF16 2
384 kbps 3 1 code SF2 2 3 8 codes SF16 2
2 Mbps 11 1 code SF2 + 1 code SF4 2 11 12 codes SF16 2
2Mbps| 12 |1 code SF1 2 12 |1code SF1 2

Please note that any other mapping is possible, too. Here only some examples are shown to
give a hint for minimum requirements.

The proposed figures demonstrate the mapping of the services to the radio frames. Although
interleaving over 20ms ... 80ms is possible, we demonstrate the 20ms interleaving period
because this seems to be the worst case regarding the effective code rate, since the overhead
per user data block like CRC and Termination bits decreases with increased interleaving time.
The DCCH is interleaved over 40ms.

Conclusion

This document has shown some examples for service mapping, we propose to place these
figures into the annex of the specification TS25.222 for informative purposes. These mappings
are only examples and show only one of many possible ways to do it. We proposed a rule for
allocation of resources which should be put into TS25.222.

Textproposal for 25.222

The following pages are showing the proposed text for inclusion in specification document
TS25.222 as informative annex.
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Annex B (informative)

B.1 Guidelines for Handling of Different User Data Rates
In this informative Annex guidelines for handling of different user data rates are shown.

Downlink:

If the requested user data rate increases:

1. allocate additional codes within the same timeslot until the maximum number of k codes is
allocated

2. allocate additional timeslots until 12 timeslots are allocated

3. use SF1 in all 12 timeslots

As an option:

SF1 may be used even if less than 12 TS are allocated if the interference conditions are

favourable and the UE supports this.

I________.__'I I_______.___1
' optional : . optional :
I | [} I
i SF1 : i SF1 :
| (
| | | !
SF 16 code k SF 16 code k
requested
datarate
increases
[ SF16codel | [ SFi16codel |
TS#k,  requesteddata  TS#k,
rate increases,
alocation of
additional slot

Figure 1: allocation of resources depending on requested data rate in Downlink
Uplink:
If the requested user data rate increases:
1. Reduce the spreading factor in discrete steps down to SF2.
If necessary, allocate at most one additional code with a higher spreading factor within the
same timeslot to achieve a better granularity for data rates.
2. allocate additional timeslot until 12 timeslots are allocated
3. use SF1in all 12 timeslots
As an option:
SF1 may be used even if less than 12 TS are allocated if the interference conditions are
favourable and the UE supports this.

datarate
increases

requested
| SF16]

To achieve a better
granularity for the

TS#k,  requested data o oo
rate increases, with a higher SF

aJI(_Jc_:atl on of within thesame TS
additional slot can be allocated.

Figure 2: allocation of resources depending on requested data rate in Uplink
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B.2 Examples for Detailed Channel Coding

The figures show some examples for channel coding and mapping to resource units. In both uplink
and downlink we propose a 2 kbps channel for higher layer signalling, like control information and
header. The different examples are in line with the figure 6.1 in the TS25.222 specification and show
some examples for detailed channel coding and multiplexing structure for uplink and downlink for

different data rates.

B.2.1 Common Channels

Example for BCH
[mapped to 1 code SF16]

Parameter

Information data rate:

0% puncturing rate at CR=1/2 11.4 kbps
10% puncturing rate at CR=1/2 12.6 kbps
N _ 244+ N, - 16

BCH
2
RU’s allocated 1RU
Midamble 512 chips
Interleaving 20 ms
Power control 0 bit
TECI 0 bit

Ngcr = number of bits per TB

Information data

2 X NpcH

CRC attachment

Tail bit attachment

Convolutional
Coding /2

1% Interleaving
RF-segmentation

Puncturing
Ratemaching

2" Interleaving

[ 2XMeor [9]

2XNBC|-|+8

8]

[(2xNBcr+8 +8)] x 2 |

| [(2xNpcHt+8 +8)] x 2 |

| 2XNgcH+16 | | 2XNgcH+16 |

2XNgcH+16-Nrwm
=244

2XNgcH+16-Ngrwm

=244

L |

244 |

Slot segmentation

SF=16

|122 |MA| 122| | 122 M 122|
512

chips

Radio Frame #1

512
chips

Radio Frame #2
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Example for PCH
[mapped to 1 code SF16]

Parameter
Information data rate e.g. 3 TBs (Bpcy=3):
0% puncturing rate at CR=1/2 3.5kbps/TB
10% puncturing rate at CR=1/2 3.9kbps/TB
244+ N, - 8 8
B
NPCH - PCH
2
RU’s allocated 1RU
Midamble 512 chips
Interleaving 20 ms
Power control 0 bit
TFCI 0 bit
Npcr = number of bits per TB
Bpcx = number of TBs
#1 #Bpch
Information data
CRC attachment | 2 X Npc | 8 | | 2 XNpcy | 8 |

Tail bit attachment (2 XNy +8)xBrcn | 8 |

Convolutional [(2xNecH+8) X Breh +8]x 2 |

Coding /2
1% Interleaving | [(2XNror+8) X Bron +8]X 2 |
RF-segmentation |(2XNPCH+8) X Brcr +8| |(2xNPCH+8) X Brer +8|
Puncturing (2XNrci+8) X Bren (2XNpci+8) X Bren
Ratemaching +8-Nry = 244 +8-Npy = 244
[ 244 | | 244 |

2" Interleaving

Slot segmentation
SF=16 |122 |MA| 122| |122 M 122|

512 512
chips chips

Radio Frame #1 Radio Frame #2
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Example for FACH
[mapped to 1 code SF16]

Parameter
Information data rate e.g. 2 TBS (Bpach=2):
0% puncturing rate at CR=1/2 5.5 kbps / TB
10% puncturing rate at CR=1/2 6.1 kbps / TB
244+ N, - 8 8
N - BFACH
FACH 2
RU’s allocated 1RU
Midamble 512 chips
Interleaving 20 ms
Power control 0 bit
TFCI 0 bit
Neacn = number of bits per TB
Brach = number of TBs
#1 #Beach
nformaton dta
CRC attachment |2X NFACH| 8 | |2X NFACH| 8 |

Tail bit attachment (2 XNrac+8)XBracH | 8 |

[(ZXNFACH+8) X BracH +8]X 2 |

Convolutional

Coding 1/2
1% Interleaving | [(2XNFach+8) X Brach +8]x 2 |
RF-segmentaIion |(2XNFACH+8) X BracH +8| |(2XNFACH+8) X BracH +8|
Puncturi ng (2XNFacH+8) X BracH (2XNFacH+8) X Brach
Raternachl ng +8-Nru = 244 +8-Nru = 244

2™ Interleaving [ 244 | [ 244

Slot segmentation

SF=16 |122 |MA| 122| |122 M 122|

512
chips

Radio Frame #1

512
chips

Radio Frame #2
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Example for RACH
[mapped to 1 code SF16]

Parameter

Information data rate e.g. 2 TBs (Bracn=2):
SF16:

0% puncturing rate at CR=1/2
10% puncturing rate at CR=1/2

238+ Ngy 8

SE8:
0% puncturing rate at CR=1/2
10% puncturing rate at CR=1/2

48 bits per frame and TB
54 bits per frame and TB

107 bits per frame and TB
119 bits per frame and TB

476+ Ng, 8
2
Ngacgy =—=—- 8
Bracn
RU’s allocated 1RU
Midamble 512 chips
Power control 0 bit
TFCI 0 bit
Nracn = number of bits per TB
Bracr = number of TBs
#1 #BRrach
CRC attachment | Nrach | 8 | | Nrach | 8 |

Tail bit attachment

(NracH+8) X Bracn | 8 |

Convolutional

[(NracH*+8) X Brach +8]x 2 |

Coding 1/2
Puncturing |[(NRACH+8) X Bracr +8]x2-Ngu = 238|
Ratemaching
2™ Interleaving [ 238 |
Slot segmentation
S=16 [ 122 [WA[ 116 |
512
chips
Radio Frame #1
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B.2.2 Dedicated Channels

Example for 8 kbps data rate for Uplink
[mapped to 1 code SF=16]

Parameter
Information data rate 8 kbps
RU’s allocated 1RU
Midamble 512 chips
Interleaving 20 ms
Power control 2 Bit/user
TFCI 16 Bit/user
Inband signalling DCCH 2 kbps
Puncturing level at Code rate 1/2 : DCH / DCCH 10% / -1%
DCCH
Information data 160 160
L 2-Header
CRC attachment 160 160 % |18
- CRC
Tail bit attachment 176 bit/20ms | 8 | 176 bit/20ms | 8 |
112 |8]
Conv. Coding 1/2 [(176 +8)]x 2= 368 | [(176 +8)]x 2= 368 | Tail
o . 120 x 2= 240 |
1% Interleaving | 368 bit/20ms | 368 hit/20ms | S T2
RF-segmentation | 184 | | 184 | | 184 | | 184 | 17 Interleaving (240) |
Puncturing 184 bit punct. to 165 hit 184 bit punct. to 165 bit oo 19
Ratemaching puncturing-level: 10% puncturing-level: 10% Ratei‘,loamhing (244)
1RU® 244x1= 1RU® 244x1 =
244 Bits available 244 Bits available
gross 244 bit gross 244 bit
-TFCI -16 bit -TFCI -16 bit
-TPC -2bit -TPC -2 hit
-Signal. -61 bit -Signal. -61 bit
punc. to 165 bit punc. to 165 bit
[ 165 | [ 165 | [ 165 | [ 165 | E E

________
______
- -

7z
4
7z
e

Y - <--"_ ‘"~ V>4
Service Multiplex. | 165 | 61‘| | 165 |61‘| | 165 |61| | 165 |61|
2" Interleaving | 226 | | 226 | | 226 | | 226 |
TFCI/ TPC | 226 [| 226 [k|| 226 [ 226 [
16 2 16 2 16 2 16 2

Slot segmentation

se=16 |14 [a]MAR[ah12] [114 [SMA[SR12) [114 [SMAR[E12) (114 [GMAG12
8 512 2 8 8 512 2 8 8 512 2 8 8 512 2 8
chips chips chips chips

Radio Frame#1 RadioFrame#2 RadioFrame#3 Radio Frame#4
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Example for 12.2 kbps data rate for Uplink
[mapped to 1 code SF=8]

Parameter
Information data rate 12.2 kbps
RU’s allocated 2 RU
Midamble 512 chips
Interleaving 20 ms
Power control 2 Bit/user
TFCI 16 Bit/user
Inband signalling DCCH 2 kbps
Puncturing level at Code rate 1/3 : DCH / DCCH 5% / 0%
DCCH
nformation data
L 2-Header
CRC atechmert % i
Tail bit attachment 260 biv20ms | 8] 260 biy20ms | 8 | ere
112 | 8 |
Conv. Coding 1/3 [(260 +8)]x 3= 804 | [(260 +8)]x 3= 804 | Tail
. _ _ 120 x 3= 360 |
1% Interleaving | 804 bit/20ms | 804 bit/20ms | VAT e
RF-segmentation | 402 | | 402 | | 402 | | 402 | 17 Interleaving (360) |
Puncturing 402 bit punct. to 380 bit 402 bit punct. to 380 bit pTTE—TY
Ratemaching puncturing-level: 5% puncturing-level: 5% Ratee,\'zi'c“h?:goéso)
2 RU® 244x2 = 2 RU® 244x2 =
488 Bits available 488 Bits available
gross 488 bit gross 488 bit
-TFCI -16 bit -TFCI -16 bit
-TPC -2 hit -TPC -2 hit
-Signal. -90 bit -Signal. -90 bit
punc. to 380 bit punc. to 380 bit
[ 380 | [ 380 | 380 | [ 380 | @ @
\ =TT ;_ :::" —’_"_‘k‘ N }//
ServiceMultiplex. [ 380 [90] | 380 [o0] | 380 [o0|] [ 380 o0
2" Interleaving | 40 | | 40 | | 470 | | 470 |
TFCI / TPC [ a0 [H[ 40 FE[ 40 FH[ 40 Y
16 2 16 2 16 2 16 2
Slot segmentation
SF=8 (236 [MAJ[ep34) [236 []MARc34] [236 [EMAelap34] (236 [gA[[cp34
8 512 28 8 512 28 8 512 28 8 512 28
chips chips chips chips
Radio Frame#1 Radio Frame#2 RadioFrame#3 Radio Frame#4
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Example for 64 kbps data rate for Uplink
[mapped to 1 code SF=4 and 1 code SF=16]

Parameter

Information data rate 64 kbps

RU’s allocated 1SF4 +1 SF16 =5RU
Midamble 512 chips
Interleaving 20 ms

Power control 2 Bit/user

TFCI 16 Bit/user
Inband signalling DCCH 2 kbps
Puncturing level at Code rate 1/2 : DCH / DCCH 11.8% /10%

DCCH
L2-Header
CRC attachment 1280 16 1280 16 “
CRC
Turbo Coding 1/2 [(640 x 2) +16 |x 2= 2592 | [(640 x 2) +16 |x 2= 2592 | 5 | 5 I
Trellis Termination | 2592 hit/20ms |12| | 2592 hit/20ms | 12| Tail
« . . . 120 x 2= 240 |
1% Interleaving | 2604 bit/20ms | 2604 bit/20ms | S T2
RF-segmentation | 1302 | | 1302 | | 1302 | | 1302 | 17 Interleaving (240) |

Puncturing 1302 hit punct. to 1148 bit | | 1302 hit punct. to 1148 hit oG T0%%
Ratemaching puncturing-level: 12% puncturing-level: 12% Rete Matching (216)
5 RU® 244x5 = 5 RU® 244x5 =
1220 Bits available 1220 Bits available
gross 1220 bit gross 1220 bit
-TFCI -16 it -TFCI -16 it
-TPC 2 bit -TPC 2 bit
-Signal. -54 bit -Signal. -54 bit
punc. to 1148 bit punc. to 1148 bit
[ 1148 | [ 1148 | 1148 | [ 1148 | E E
\ N PR _‘—_’-‘4——‘ N e
Service Multiplex. | 1148 |54] | 1148 |54 | 1148 |54| | 1148 |54|
2" Interleaving | 1202 | | 1202 | | 1202 | | 1202 |
TFCI / TPC | 1202 [{;]Jc| | 1202 [[;|Jc| | 1202 [{;]Jc| | 1202 [{;]Jc|
16 2 16 2 16 2 16 2

Slot segmentation

sF=16  [L14[g[MAREl12] [114 [GMAJIER12] [114 [SMAJCE12] (114 [JMAL<[cl12]
8 512 2 8 8 512 2 8 8 512 2 8 8 512 2 8
chips chips chips chips
SF=4 |488 |MA| 488| |488 |MA| 488| |488 |MA| 488| |488 |MA| 488|
Radio Frame#1 RadioFrame#2 RadioFrame#3 Radio Frame#4
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Example for 144 kbps data rate for Uplink
[mapped to 1 code SF=2 and 1 code SF=16]

Parameter

Information data rate

144 kbps

RU’s allocated

1SF2 +1 SF16 = 9RU

Midamble 256 chips
Interleaving 20 ms
Power control 2 Bit/user
TFCI 16 Bit/user
Inband signalling DCCH 2 kbps

Puncturing level at Code rate 1/2 : DCH / DCCH

16.7% / 16.6%

DCCH
L 2-Header
CRC attachment 2880 16 2880 16 “
CRC
Turbo Coding 1/2 [(1440 x 2) +16 ]x 2= 5792 | [(1440 x 2) +16 ]x 2= 5792 | 5 | 5 I
TrellisTermination | 5792bi20ms  [12| | 5792bit/20ms |12 Tail
« . . . 120 x 2= 240 |
1% Interleaving | 5804 bit/20ms | 5804 bit/20ms | o Codra T2
RF-segmentation | 2902 | | 2902 | | 2902 | | 2902 | 17 Interleaving (240) |
Puncturing 2902 hit punct. to 2416 bit | | 2902 bit punct. to 2416 bit .
Ratemaching puncturing-level: 17% puncturing-level: 17% Rgﬁ;ﬂﬁi“i&g&)
9RU® 276x9 = 9RU® 276x9 =
2484 Bits available 2484 Bits available
gross 2484 bit gross 2484 bit
-TFCI -16 bit -TFCI -16 bit
-TPC -2 hit -TPC -2 hit
-Signal. -50 hit -Signal. -50 hit
punc. to 2416 bit punc. to 2416 bit
[ 2416 | [ 2416 | 2416 | [ 2416 | @ @
\ N PR _‘—_’-‘4——‘ N e
Service Multiplex. | 2416 |50] | 2416 |50 | 2416 |50| | 2416 |50|
2" Interleaving | 2466 | | 2466 | | 2466 | | 2466 |
TFCI / TPC | 2466 [ | 2466 [c|| | 2466 [ol<| | 2466 [l
16 2 16 2 16 2 16 2

Slot segmentation

SF=16

[130 [e]A}ejaft28] [130 5~ f<[5}128] [130 [dMA}gl128] [130 oA f-[5}128
8 256 2 8 8 256 2 8 8 256 2 8 8 8

chips

chips

chips

256 2
chips

|1104 |MA| 1104| |1104 |MA| 1104| |1104|MA| 1104| |1104 |MA| 1104|

Radio Frame #1

Radio Frame #2

Radio Frame #3

Radio Frame #4
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Example for 384 kbps data rate
[mapped to 3 TS with 1 code SF=2 in each]

for Uplink

Parameter

Information data rate 384 kbps
RU’s allocated 8*3TS = 24RU
Midamble 256 chips
Interleaving 20 ms
Power control 2 Bit/user
TFCI 16 Bit/user
Inband signalling DCCH 2 kbps
Puncturing level at Code rate 1/2 : DCH / DCCH 15.1% / 15.3%

DCCH
Information data | 3840 | | 3840 | | 3840 | | 3840 |
L2-Header
CRC attachment 3840 [ 16| [ 3840 | 16| 3840 [ 16| [ 3840 | 16| . 9% |16
CRC
Turbo Coding 1/2 [(3840+16)x2 ]x 2= 15424 | [(3840+16)x2 |x 2= 15424 | o | 5 |
Trellis Termination | 15424 bit/20ms |24| | 15424 bit/20ms |24| Tail
o . 120 x 2= 240 |
1% Interleaving | 15448 bit/20ms | | 15448 bit/20ms | o G T
RF-segmentation | 7724 | | 7724 | | 7724 | | 7724 | 17 Interleaving (240) |
Puncturing 7724 bit punc. to 6555 hit 7724 bit punc. to 6555 hit YT
Ratemaching puncturing-level: 15% puncturing-level: 15% Rate M atchi?]g (284)
24 RU® 276x24 = 24 RU® 276x24 =
6624 Bits available 6624 Bits available
gross 6624 bit gross 6624 bit
-TFCI -16 bit -TFCI -16 bit
-TPC -2 bit -TPC -2 bit
-Signal. -51 bit -Signal. -51 bit
punc. to 6555 bit punc. to 6555 bit
| 6555 | | 6555 | | 6555 | | 6555 |

Service Multiplex. |

2" Interleaving | 6606 | | 6606 | | 6606 | | 6606 |
TFCI / TPC | 6606 [[;T]Jc| | 6606 [{;T]Jc| | 6606 [[;T]Jc| | 6606 [{;T]Jc|
16 2 16 2 16 2 16 2
Slot segmentation
SF=2 [1006 [GMATJE] 1094 11096 [S[MAJfa] 2094
3 Timedlots | | // III | [ : // | | |
8 cifgs 28 Tsm.#3 8 cf{l)gs 28 TSH#LH3
Radio Frame#1 RadioFrame#2 RadioFrame#3 Radio Frame#4
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Example for 2048 kbps data rate for Uplink
[mapped to 12 TS with 1 code SF=1 in each]

Parameter
Information data rate 2048 kbps
RU’s allocated 16*12TS = 192RU
Midamble 256 chips
Interleaving 20 ms
Power control 2 Bit/user
TFCI 16 Bit/user
Inband signalling DCCH 2 kbps
Puncturing level at Code rate 1/3 : DCH / DCCH 14.3% / 0%
#1 #10 #1 #10 DCCH
Information data 4096 4096 4096 [ 4096 | : [16] max. 80 |
L 2-Header
CRC attachment 4096 [16] .. |4096 16| [ 4096 [16| .. |4096 16| | % | 16|
CRC
Turbo Coding 1/3 [(4096 +16)x10]x 3= 123360 | [(4096 +16)x10]x 3= 123360 | 5 | 5 |
Trellis Termination | 123360 hit/20ms | 120 | | 123360 hit/20ms | 120 | Tail
< leavi : : 120x 3= 360 |
1% Interleaving [ 123480biv20ms | | 123480 bit/20ms | o Codna T3
RF-segmentation | 61740 | | 61740 | | 61740 | | 61740 | 17 Interleaving (360) |

Puncturing 61740 bit punct. to 52884 hit 61740 bit punct. to 52884 hit —
Ratemaching puncturing-level: 14% puncturing-level: 14% Rat':el\'zi'c“h?:go(/;so)
192 RU® 276x192 = 192 RU® 276x192 =
52992 Bits available 52992 Bits available

gross 52992 hit gross 52992 hit
-TFCI -16 bit -TFCI -16 bit
-TPC -2 hit -TPC -2 hit
-Signal. -90 hit -Signal. -90 hit
punc.to| 52884 bit punc.to| 52884 bit
[ 52884 | [ 52884 | [ 52884 | [ 52884 | @ @
¥ D) PR I N g
Service Multiplex. | 52884 |9o} | 52884 |9o | 52884 |9o| | 52884 |9o|
2" Interleaving | 52974 | | 52974 | | 52974 | | 52974 |
TFCI / TPC | 52974 [{;]JC| | 52974 [’CT|JC| | 52974 [{;]JC| | 52974 [{;]JC|
16 2 16 2 16 2 16 2
Slot segmentation 256 256
8 chips 2 8 8 chips 2 8
SF=1 |2200 [’g | MA |JC o 2198k-| |2200 |Tg| MA |§C[’Cﬁ|2198§|
L I I I I I
TS#1..#12 TS#1..#12
|2208 |MA| 22085 |2208 |MA| 2208§|
[ I I | [ 1
Radio Frame#1 RadioFrame#2 RadioFrame#3 Radio Frame#4
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Text Proposal: Inclusion of Informative Annex into TS25.222
TDoc RAN WG1 (99)d28: ‘Inclusion of a Clause for Detailed Channel Coding - REVISED’

Example for 2048 kbps data rate for Uplink

[mapped to 11 TS with 1 code SF2 and 1 code SF4 in each]

Parameter

Information data rate 2048 kbps
RU’s allocated 12*11TS = 132RU
Midamble 256 chips
Interleaving 20 ms
Power control 2 Bit/user
TFCI 16 Bit/user
Inband signalling DCCH 2 kbps
Puncturing level at Code rate 1/2 : DCH / DCCH 11.7%/ 11.6%

#1 #10 #1 #10 DCCH
Information data 4096 4096 4096 | 4096 | |16| max. 80 |
L2-Header
CRC attachment 4096 |16| | 4096 |16| 4096 |16| | 4096 |16| | 9 |16|
CRC
Turbo Coding 1/2 [(4096 +16)x10]x 2= 82240 | [(4096 +16)x10]x 2= 82240 | P | 5 |
Trellis Termination | 82240 bit/20ms |120| | 82240 bit/20ms |120| Tail
< . 120 x 2= 240 |
1% Interleaving | 82360 hit/20ms | | 82360 hit/20ms | o G T2
RF-segmentation | 41180 | | 41180 | | 41180 | | 41180 | 17 Interleaving (240) |
Puncturing 41180 bit punct. to 36361 bit 41180 bit punct. to 36361 bit , .
Ratemaching puncturing-level: 12% puncturing-level: 12% Rgﬁ;g&?}gz"lz)
132 RU® 276x132 = 132 RU® 276x132 =
36432 Bits available 36432 Bits available
gross 36432 bit gross 36432 bit
-TFCI -16 hit -TFCI -16 hit
-TPC -2 hit -TPC -2 hit
-Signal. -53 bit -Signal. -53 bit
punc.to| 36361 bit punc.to| 36361 bit
[ 36361 | [ 36361 | [ 36361 | [ 36361 | @ @
. . Y e N TN g
Service Multiplex. | 36361 |531 | 36361 |53 | 36361 |53| | 36361 |53|
2" Interleaving | 36414 | | 36414 | | 36414 | | 36414 |
TFCI / TPC | 36414 [{;]Jc| | 36414 [[;|Jc| | 36414 [{;]Jc| | 36414 [{;]Jc|
16 2 16 2 16 2 16 2
Slot segmentation 256 55
8 chips 2 8 8 chips 2 8
SF=4  |544 [g|MA L5542 544 [§|MA[L]E] 542
SF=2 1104 [MA| 1104 :| 1104 |MA| 1104 :|
I I I I | I |
TS#1..#11 TS#1..#11
552 [MA] 552 552 [MA] 552
1104 [MA] 1104 :| 1104 [MA] 1104 :|
Radio Frame#1 Radio Frame#2 Radio Frame#3 Radio Frame#4
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Text Proposal: Inclusion of Informative Annex into TS25.222
TDoc RAN WG1 (99)d28: ‘Inclusion of a Clause for Detailed Channel Coding - REVISED’

Example for 8 kbps data rate for Downlink
[mapped to 1 code SF=16]

Parameter
Information data rate 8 kbps
RU’s allocated 1RU
Midamble 512 chips
Interleaving 20 ms
Power control 0 Bit/user
TFCI 16 Bit/user
Inband signalling DCCH 2 kbps
Puncturing level at Code rate 1/2 : DCH / DCCH 9% /-1%
DCCH
Information data 160 160
L 2-Header
CRC attachment 160 160 [ % |16]
- CRC
Tail bit attachment 176 bit/20ms | 8 | 176 bit/20ms | 8 |
112 |8]
Conv. Coding 1/2 [(176 +8)]x 2= 368 | [(176 +8)]x 2= 368 Tal
# Interleavi . . 120 x 2= 240 |
nterleaving | 368 bit/20ms | | 368 bit/20ms Sov-Cadg 12
RF-segmentation | 184 | | 184 | | 184 | | 184 | 17 Interleaving (240) |
Puncturing 184 bit punct. to 167 hit 184 bit punct. to 167 bit o 0%
Ratemaching puncturing-level: 9% puncturing-level: 9% Rateel\ﬁ atching é’ "
1RU® 244x1= 1RU® 244x1 =
244 Bits available 244 Bitsavailable
gross 244 bit gross 244 bit
-TFCI - 16 hit -TFCI - 16 hit
-Signal. -61 bit -Signal. -61 bit
punc. to 167 bit punc. to 167 bit
[ 167 | [ 167 ] 167 | [ 167 | E @
. . A N <" _ " £~ ‘/,
Service Multiplex. | 167 |61] | 167 |61] | 167 |61| | 167 |61|
2" Interleaving | 228 | | 228 | | 228 | 228 |
TFCI | 228 o] | 228 [ | 228 [ | 228 [f
16 16 16 16
Slot segmentation

SF=16

|114 [57|MA|{;| 114| |114 |TCT|MA[[§| 114| |114 |§|MA[{§| 114| |114 [ETIMA[Eﬂ 114|

8 512 8
chips

Radio Frame #1

8 512 8
chips

Radio Frame #2

8 512 8
chips

Radio Frame #3

8 512 8
chips

Radio Frame #4
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20/08/99
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Text Proposal: Inclusion of Informative Annex into TS25.222
TDoc RAN WG1 (99)d28: ‘Inclusion of a Clause for Detailed Channel Coding - REVISED’

Example for 12.2 kbps data rate for Downlink

[mapped to 2 codes SF=16]

Parameter
Information data rate 12.2 kbps
RU’s allocated 2RU
Midamble 512 chips
Interleaving 20 ms
Power control 0 Bit/user
TFCI 16 Bit/user
Inband signalling DCCH 2 kbps
Puncturing level at Code rate 1/3 : DCH / DCCH 5% / 0 %
DCCH
nformation data
L2-Header
CRC atechmert % i
I CRC
Tail bit attachment 260 bit/20ms | 8 | 260 bit/20ms | 8 |
112 | 8 |
Conv. Coding 1/3 [(260 +8)]x 3= 804 | [(260 +8)]x 3= 804 | Tail
< leavi : : 120x 3= 360 |
1% Interleaving | 804 bit/20ms | 804 bit/20ms | v o T
RF-segmentation | 402 | | 402 | | 402 | | 402 | 17 Interleaving (360) |
Puncturing 402 bit punct. to 382 hit 402 bit punct. to 382 hit oo O
Ratemaching puncturing-level: 5% puncturing-level: 5% Reto Matchin 3 (360)
2 RU® 244x2 = 2 RU® 244x2 =
488 Bits available 488 Bits available
gross 488 bit gross 488 bit
-TFCI - 16 bit -TFCI - 16 bit
-Signal. -90 bit -Signal. -90 bit
punc. to 382 bit punc. to 382 bit
[ 382 | [ 38 | [ 38 | [ 38 | ([0 @
) ) \ < <" ‘- I‘//
Service Multiplex. | 382 |90‘| | 382 |90‘| | 382 |90| | 382 |90|
2" Interleaving | 42 | | a2 | [ 42 | [ 412 |
TFCI | 472 [{;| | 472 [[;| | 472 [{;| | 472 [{;|
16 16 16 16
Slot segmentation
SF=16 122 |MA] 122 | |122 [MA| 122| |122 [MA| 122| |122 |MA| 122
114 [SMAE] 114 (114 [qVA[S] 114] [114[MA[S] 114| [124 [gMA[E] 114
8 512 8 8 512 8 8 512 8 8 512 8
chips chips chips chips
Radio Frame#1 RadioFrame#2 RadioFrame#3 Radio Frame#4
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Text Proposal: Inclusion of Informative Annex into TS25.222
TDoc RAN WG1 (99)d28: ‘Inclusion of a Clause for Detailed Channel Coding - REVISED’

Example for 64 kbps data rate for Downlink
[mapped to 5 codes SF=16]

Parameter

Information data rate 64 kbps

RU’s allocated 5 codes SF16 = 5RU
Midamble 512 chips
Interleaving 20 ms

Power control 0 Bit/user
TFCI 16 Bit/user
Inband signalling DCCH 2 kbps
Puncturing level at Code rate 1/2 : DCH / DCCH 11.7% / 10%

DCCH
Information data 1280 1280
L 2-Header
CRC attachment 1280 |16 1280 |16 . 9% |16
CRC
Turbo Coding 1/2 [(640 x 2) +16 |x 2= 2592 | [(640 x 2) +16 |x 2= 2592 | 5 | 3 |
Trellis Termination | 2592 hit/20ms |12| | 2592 hit/20ms | 12| Tail
o . 120 x 2= 240 |
1% Interleaving | 2604 bit/20ms | 2604 bit/20ms | o Codra T
RF-segmentation | 1302 | | 1302 | | 1302 | | 1302 | 17 Interleaving (240) |
Puncturing 1302 hit punct. to 1150 bit | | 1302 hit punct. to 1150 bit .
Ratemaching puncturing-level: 12% puncturing-level: 12% Puncturing 10%
5 RU® 244x5 = 5 RU® 244x5 = Rete Matching (216)
1220 Bits available 1220 Bits available
gross 1220 bit gross 1220 bit
-TFCI -16 bit -TFCI -16 hit
-Signal. -54 bit -Signal. -54 bit
punc. to 1150 bit punc. to 1150 bit
[ 1150 | [ 1150 | [ 1150 | [ 1150 | E E
, , Y N T - v
Service Multiplex. | 1150 |541 | 1150 |54 | 1150 |54| | 1150 |54|
2" Interleaving | 1204 | | 1204 | | 1204 | | 1204 |
TFCI | 1204 [{;| | 1204 [[;| | 1204 [{;| | 1204 [{;|
16 16 16
Slot segmentation 122 MA| 122 (122 [MA[ 122|122 [MA| 122|122 [MA| 122
SF=16 122 [MA| 122|122 |[MA] 122| (122 [MA| 122| |122 [MA| 122
- 122 |MA[ 122|122 [MA| 122|122 |MA| 122|122 [MA| 122
122 |MA[ 122|122 [MA| 122|122 |MA| 122|122 [MA| 122
114[5|MAR] 114 | | 114[5MA[G] 114 | [114[5MA[GT 114 | [114[GVA[GT 114
8 512 8 8 512 8 8 512 8 8 512 8
chips chips chips chips
Radio Frame#1 RadioFrame#2 RadioFrame#3 Radio Frame#4
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Text Proposal: Inclusion of Informative Annex into TS25.222
TDoc RAN WG1 (99)d28: ‘Inclusion of a Clause for Detailed Channel Coding - REVISED’

Example for 144 kbps data rate for Downlink
[mapped to 9 codes SF=16]

Parameter
Information data rate 144 kbps
RU’s allocated 9 codes SF16 = 9RU
Midamble 256 chips
Interleaving 20 ms
Power control 0 Bit/user
TFCI 16 Bit/user
Inband signalling DCCH 2 kbps
Puncturing level at Code rate 1/2: DCH / DCCH 16.7% / 16.6%
DCCH
Information data 2880 2880
L2-Header
CRC attachment 2880 16 2880 16 “
CRC
Turbo Coding 1/2 [(1440 x 2) +16 ] x 2= 5792 | [(1440 x 2) +16 ] x 2= 5792 | 5 | 5 |
Trellis Termination | 5792 hit/20ms |12| | 5792 bit/20ms |12| Tail
« . : : 120 x 2= 240 |
1% Interleaving | 5804 bit/20ms | 5804 bit/20ms | S e T2
RF-segmentation | 2902 | | 2902 | | 2902 | | 2902 | 17 Interleaving (240) |
Puncturing 2902 it punct. to 2418 bit | | 2902 bit punct. to 2418 hit
Ratemaching puncturing-level: 17% puncturing-level: 17% Puncturing 17%
9 RU® 276x9 = 9 RU® 276x9 = Rete Matching (200)
2484 Bits available 2484 Bits available
gross 2484 bit gross 2484 bit
-TFCI - 16 bit -TFCI - 16 hit
-Signal. -50 bit -Signal. -50 bit
punc. to 2418 bit punc. to 2418 bit
| 2418 | | 2418 | 2418 | | 2418 |

- - —_
——— -

9 59 5 2

_____
- - 4
- /
7’

e

Y «-———"" <--"_ ‘- 4
Service Multiplex. | 2418 |501 | 2418 |50 | 2418 |50| | 2418 |50|
2" Interleaving | 2468 | | 2468 | | 2468 | | 2468 |
TFCI | 2468 [fg| | 2468 [27| | 2468 [27| | 2468 [{;|
16 16 16 16
Slot segmentation 138 |MA| 138 138 |MA] 138 138 |MA| 138 138 [MA[ 138
SF=16 138 [MA[ 138 | [138 [MA[ 138 || 138 [MA| 138 | | 138 [MA| 138
138 [MA[ 138 | [138 [MA[ 138 || 138 [MA| 138 | | 138 [MA| 138
138 [MA[ 138 | [138 [MA[ 138 || 138 [MA| 138 | | 138 [MA| 138
138 [MA[ 138 | [138 [MA[ 138 | [ 138 [MA| 138 | | 138 [MA| 138
138 [MA[ 138 | [138 [MA[ 138 || 138 [MA| 138 | | 138 [MA| 138
138 [MA[ 138 | [138 [MA[ 138 || 138 [MA| 138 | | 138 [MA| 138
138 [MA[ 138 | [138 [MA[ 138 | [ 138 [MA| 138 | | 138 [MA[| 138
130[gMA[G] 130| [130[gMAJE] 130] [130[gMAJS] 130] |130[gMA]S] 130
8 256 8 8 256 8 8 256 8 8 256 8
chips chips chips chips
Radio Frame#1 Radio Frame#2 Radio Frame#3 Radio Frame#4
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Text Proposal: Inclusion of Informative Annex into TS25.222
TDoc RAN WG1 (99)d28: ‘Inclusion of a Clause for Detailed Channel Coding - REVISED’

Example for 384 kbps data rate for Downlink
[mapped to 3 TS with 8 codes SF=16 in each]

Parameter

Information data rate 384 kbps
RU’s allocated 8*3TS = 24RU
Midamble 256 chips
Interleaving 20 ms
Power control 0 Bit/user
TFCI 16 Bit/user
Inband signalling DCCH 2 kbps

Puncturing level at Code rate 1/2 : DCH / DCCH

15.1% / 15.3%

Service Multiplex.

DCCH
Informationdata [ 3840 | [ 3840 | [3840|  |3840|
L2-Header
CRC attachment 3840 | 16| | 3840 | 16| 3840 | 16| | 3840 | 16| . 9% |16
CRC
Turbo Coding 1/2 [(3840+16) x2 ]x 2= 15424 | [(3840+16) x2 ]x 2= 15424 | o | 5 |
Trellis-Termination | 15424 hit/20ms |24| | 15424 bit/20ms |24| Tail
« i : : 120 x 2= 240 |
1% Interleaving | 15448 bit/20ms | | 15448 hit/20ms | o G 12
RF-segmentation | 7724 | | 7724 | | 7724 | | 7724 | 17 Interleaving (240) |
Puncturing 7724 bit punc. to 6557 hit 7724 bit punc. to 6557 hit
Ratemaching puncturing-level: 15% puncturing-level: 15% Puncturing 15%
24 RU® 276 x 24 = 24 RU® 276 x 24 = Rate Matching (204)
6624 Bits available 6624 Bits available
gross 6624 bit gross 6624 bit
-TFCI - 16 bit -TFCI - 16 bit
-Signd. -51 hit -Signd. -51 hit
punc. to 6557 bit punc. to 6557 bit
| 6557 | | 6557 | | 6557 | | 6557 |

2" Interleaving [ 6608 | [ 6608 | [ 6608 | [ 6608 |
TFCI | 6608 [{;ﬂ | 6608 [{;ﬂ | 6608 [{;ﬂ | 6608 [{;ﬂ
16 16 16 16
Slot segmentation 138 MA| 138 | 138 MA| 138 |
MA L] MA L]
SF=16 138 138 | 138 138 |
3 Timeslots 138 MA[ 138 | | 138 MA[ 138 [ |
8 codes per dlot 138 [MA| 138 H 138 MA[ 138 H
138 MA[ 138 H | 138 MA[ 138 H |
138 MA[ 138 H | 138 MA[ 138 H |
138 MA[ 138 | 138 MA[ 138 H |
130[gMAJE] 130 130[gMATE] 130 -
Mt ] T | ]
I‘,l [N
8 2568  TS#L#3 8 2568  TS#L#3
chips chips
Radio Frame#1 RadioFrame#2 RadioFrame#3 Radio Frame#4
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Text Proposal: Inclusion of Informative Annex in

to TS25.222

TDoc RAN WG1 (99)d28: ‘Inclusion of a Clause for Detailed Channel Coding - REVISED’

Example for 2048 kbps data rate for Downlink
[mapped to 12 TS with 1 code SF=1 in each]

Parameter
Information data rate 2048 kbps
RU’s allocated 16*12TS = 192RU
Midamble 256 chips
Interleaving 20 ms
Power control 0 Bit/user
TFCI 16 Bit/user
Inband signalling DCCH 2 kbps
Puncturing level at Code rate 1/3 : DCH / DCCH 14.3% / 0%
#1 #10 #1 #10 DCCH
Information data 4096 4096 4096 [ 4096 | : [16] max. 80 |
L 2-Header
CRC attachment 4096 |16| | 4096 |16| 4096 |16| | 4096 |16| | 9% |16|
CRC
Turbo Coding 1/3 [(4096 +16) x10] x 3= 123360| [(4096 +16) x10] x 3= 123360| 5 | 5 I
TrellisTermination | 123360 bit/20ms  [120| [ 123360 bit/20ms |120] Tal
« ey . . 120 x 3= 360 |
1% Interleaving | 123480 hit/20ms | 123480 hit/20ms | o Codna T3
RF-segmentation | 61740 | | 61740 | | 61740 | | 61740 | 17 Interleaving (360) |

Puncturing
Ratemaching

61740 bit punct. to 52886 hit
puncturing-level: 14%
192 RU® 276x192 =
52992 Bits available

61740 bit punct. to 52886 hit

puncturing-level: 14%

Repetition 0%
Rate Matching (360)

192 RU® 276x 192 =
52992 Bits available

gross 52992 hit gross 52992 hit
-TFCI -16 bit -TFCI -16 bit
-Signal. -90 hit -Signal. -90 hit
punc.to| 52886 bit punc.to| 52886 bit
[ 52886 | [ 52886 | [ 52886 | [ 52886 | @ @
\ emNCTTTTT - ::-’—"——’_‘;——" L ;’/
ServiceMultiplex. [ 52886 [90] [ 52886 [90 | 52886 [90] | 52886 [90]
2" Interleaving | 52976 | | 52976 | | 52976 | | 52976 |
TFCI | 52976 [{;| | 52976 |I§| | 52976 [{;| | 52976 [{;|
16 16 16 16
Slot segmentation 256 256
g chips g g chips g

SF=1 |2200 [2;|MA|’§.| 2200k| |2
[ | | I

200 |TCF|| ’V'Alrcﬂ 2200L-|
 —

TS#1..#12

|2208 | MA | 2208§|
| —

Radio Frame#1 Radio Frame#2 Radio Frame#3

TS#1..#12

|2208 | MA | 22085|
T  —

Radio Frame #4
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Text Proposal: Inclusion of Informative Annex into TS25.222
TDoc RAN WG1 (99)d28: ‘Inclusion of a Clause for Detailed Channel Coding - REVISED’

Example for 2048 kbps data rate for Downlink

[mapped to 11 TS with 12 codes SF16 in each]

Parameter

Information data rate 2048 kbps
RU’s allocated 12*11TS = 132RU
Midamble 256 chips
Interleaving 20 ms
Power control 0 Bit/user
TFCI 16 Bit/user
Inband signalling DCCH 2 kbps
Puncturing level at Code rate 1/2 : DCH / DCCH 11.7%/ 11.6%

#1 #10 #1 #10 DCCH
Information data | 4096 | |16| max. 80 |
L2-Header
CRC attachment 4096 |16| |4096|16| 4096 |16| |4096|16| | 9% |16|
CRC
Turbo Coding 1/2 [(4096 +16)x10]x 2= 82240 | [(4096 +16)x10]x 2= 82240 | P | 5 |
Trellis Termination | 82240 bit/20ms |120| | 82240 bit/20ms |120| Tail
< . : : 120 x 2= 240 |
1% Interleaving | 82360 bit/20ms | | 82360 hit/20ms | Conv Codng 12
RF-segmentation | 41180 | | 41180 | | 41180 | | 41180 | 17 Interleaving (240) |
Puncturing 41180 bit punct. to 36363 bit 41180 bit punct. to 36363 bit STy
Ratemaching puncturing-level: 12% puncturing-level: 12% R atem;gr?i%g (2°12)
132 RU® 276x132 = 132 RU® 276x132 =
36432 Bits available 36432 Bits available
gross 36432 bit gross 36432 bit
-TFCI -16 bit -TFCI -16 bit
-Signal. -53 bit -Signal. -53 bit
punc.to| 36363 bit punc.to| 36363 bit
[ 36363 | [ 36363 | [ 36363 | [ 36363 | E @
. . LR, il T TN s’
Service Multiplex. | 36363 |531 | 36363 |53 | 36363 |53| | 36363 |53|
2" Interleaving | 36416 | | 36416 | | 36416 | | 36416 |
TFCI | 36416 [27| | 36416 [fg| | 36416 [27| | 36416 [27|
16 16 16 16
Slot segmentation 256 chips 256 chips
SF=16 138 [MA] 138 h 138 [MA] 138 h
138 |MA| 138 f1**, 138 [MA[ 138 [{**,
Code 38 ] Code 38 ]
#1..#12 #1..#12
: 38 : 38 ]
138 |MA 138 H 138 |MA] 138 1
130[’§.|MA CT| 130 M 130|TC. MA CT| 130 [
I I I I I I
*, [138 [VAT 138 [ *, [138 [MA[ 138 ||
Ts#.#11 |130 (MAl 130 | Ts# #1130 MA[ 130 |
Radio Frame#1 RadioFrame#2 RadioFrame#3 Radio Frame#4
R1-99D28.doc 20/08/99 Page 22 of 22




