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Title: � Clarification of TFRI bits for 3.84Mcps HSDPA TDD 
  
Source: � TSG RAN WG1 
  
Work item code: � HSDPA-Phys  Date: � 28/06/2002 
     
Category: � F  Release: � Rel-5 
 Use one of the following categories: 

F  (correction) 
A  (corresponds to a correction in an earlier release) 
B  (addition of feature),  
C  (functional modification of feature) 
D  (editorial modification) 

Detailed explanations of the above categories can 
be found in 3GPP TR 21.900. 

Use one of the following releases: 
2 (GSM Phase 2) 
R96 (Release 1996) 
R97 (Release 1997) 
R98 (Release 1998) 
R99 (Release 1999) 
Rel-4 (Release 4) 
Rel-5 (Release 5) 
Rel-6 (Release 6) 

  
Reason for change: � There are only 13 bits available for addressing the HSDPA timeslots, 

corresponding to the maximum number that can be used for HSDPA  DL 
transmissions. Therefore a rule is required to define which 13 of the 15 slots in a 
frame are candidates slots, or equivalently, which 2 are excluded.  

  
Summary of change: � The need for slot assignment by higher layer signaling is eliminated. The order of 

the timeslots assignment is clearly stated and the 2 excluded slots are identified 
as it was done for LCR TDD. 

 
  
Consequences if  � 
not approved: 

Unclear slot assignment, unidentied excluded slots.   

  
Clauses affected: � 4.6.1.2.2 
  
 Y N   
Other specs �  X  Other core specifications �  
affected:  X  Test specifications  
  X  O&M Specifications  
  
Other comments: �  
 
How to create CRs using this form: 
Comprehensive information and tips about how to create CRs can be found at http://www.3gpp.org/specs/CR.htm.  
Below is a brief summary: 

1) Fill out the above form. The symbols above marked � contain pop-up help information about the field that they are 
closest to. 
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2) Obtain the latest version for the release of the specification to which the change is proposed. Use the MS Word 
"revision marks"  feature (also known as "track changes") when making the changes. All 3GPP specifications can be 
downloaded from the 3GPP server under ftp://ftp.3gpp.org/specs/ For the latest version, look for the directory name 
with the latest date e.g. 2001-03 contains the specifications resulting from the March 2001 TSG meetings. 

3) With "track changes" disabled, paste the entire CR form (use CTRL-A to select it) into the specification just in front of 
the clause containing the first piece of changed text.  Delete those parts of the specification which are not relevant to 
the change request. 
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4.6.1.2 Timeslot information mapping 

4.6.1.2.1 1.28 Mcps TDD 

For 1.28 Mcps, the timeslots to be used for HS-PDSCH resources are signalled by the bits xts,1, xts,2, …, xts,5, where bit 
xts,n carries the information for timeslot n+1. Timeslots 0 and 1 cannot be used for HS-DSCH resources. If the signalling 
bit is set (i.e. equal to 1), then the corresponding timeslot shall be used for HS-PDSCH resources. Otherwise, the 
timeslot shall not be used. All used timeslots shall use the same channelisation code set, as signalled by the 
channelisation code set information bits. 

4.6.1.2.2 3.84 Mcps TDD 

For 3.84 Mcps, the timeslots to be used for HS-PDSCH resources are signalled by the bits xts,1, xts,2, …, xts,13, where bit 
xts,n carries the information for the nth available timeslot for HS-PDSCH resources, where the order of the timeslots 
available for HS-PDSCH resources shall be signalled by higher layers the same as the order of the 15 time slots within 
each frame with the following two slots removed: 

�� The slot containing the P-CCPCH 

�� The first slot in a frame containing the PRACH 

If the P-CCPCH and/or PRACH are assigned to some, but not all frames, then the corresponding time slots shall remain 
unavailable for these frames as well. 

If the bit is set (i.e. equal to 1), then the corresponding timeslot shall be used for HS-PDSCH resources. Otherwise, the 
timeslot shall not be used. All used timeslots shall use the same channelisation code set, as signalled by the 
channelisation code set information bits. 
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Source: � TSG RAN WG1 
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 Use one of the following categories: 

F  (correction) 
A  (corresponds to a correction in an earlier release) 
B  (addition of feature),  
C  (functional modification of feature) 
D  (editorial modification) 

Detailed explanations of the above categories can 
be found in 3GPP TR 21.900. 
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R98 (Release 1998) 
R99 (Release 1999) 
Rel-4 (Release 4) 
Rel-5 (Release 5) 
Rel-6 (Release 6) 

  
Reason for change: � Notation of channelisation code set signalling on HS-SCCH is inconsistent. HS-

SCCH coding and multiplexing figure is untitled. CRC attachment is incompletely 
specified. Field mappings missing. 

  
Summary of change: � Use of xcss,n to describe channelisation code set signalling is corrected to xccs,n. 

HS-SCCH coding and multiplexing figure is assigned as Figure 18c. CRC 
attachment and H-RNTI masking aligned with corresponding text in 25.212. 
Missing field mappings added. 

  
Consequences if  � 
not approved: 

Unclear specification. Unclear CRC masking function may cause incompatibilities 
between different UE and UTRAN implementations. 

  
Clauses affected: � 4.5, 4.6, 4.6.1.5, 4.6.1.6, 4.6.2, 4.6.3 
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2) Obtain the latest version for the release of the specification to which the change is proposed. Use the MS Word 
"revision marks"  feature (also known as "track changes") when making the changes. All 3GPP specifications can be 
downloaded from the 3GPP server under ftp://ftp.3gpp.org/specs/ For the latest version, look for the directory name 
with the latest date e.g. 2001-03 contains the specifications resulting from the March 2001 TSG meetings. 
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4.5 Coding for HS-DSCH 
Figure 16 illustrates the overall concept of transport-channel coding and multiplexing for HS-DSCH. Data arrives to at 
the coding/multiplexing unit in the form of one transport block once every transmission time intervalTTI. The 
transmission time intervalTTI is 5 ms for 1.28 Mcps TDD and 10 ms for 3.84 Mcps TDD. 

The following coding/multiplexing steps for HS-DSCH can be identified: 

- add CRC to each transmission time intervaltransport block (see subclause 4.5.1); 

- code block segmentation (see subclause 4.5.2); 

- channel coding (see subclause 4.5.3); 

- hybrid ARQ (see subclause 4.5.4); 

- bit scrambling (see subclause 4.5.5); 

- physical channel segmentation (see subclause 4.5.6); 

- interleaving for HS-DSCH (see subclauses 4.5.7); 

- constellation re-arrangement for 16QAM (see subclause 4.5.8); 

- mapping to physical channels (see subclause 4.5.9). 

The coding steps for HS-DSCH are shown in figure 16. 
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4.6 Coding/Multiplexing for HS-SCCH 
The following information, provided by higher layers, is transmitted by means of the HS-SCCH physical channel. 

- Channelisation-code-set information (8 bits): xccs,1, xccs,2, …, xccs,8 

- Time slot information (n bits where n = 5 for 1.28 Mcps TDD and n = 13 for 3.84 Mcps TDD):  
xts,1, xts,2, …, xts,n 

- Modulation scheme information (1 bit): xms,1 

- Transport-block size information (m bits where m = 6 for 1.28 Mcps TDD and m = 9 for 3.84 Mcps TDD):  
xtbs,1, xtbs,2, …, xtbs,m 

- Hybrid-ARQ process information (3 bits): xhap,1, xhap,2, xhap,3 

- Redundancy version information (3 bits): xrv,1, xrv,2,xrv,3 

- New data indicator (1 bit): xnd,1 

- HS-SCCH cyclic sequence number (3 bits): xhcsn,1, xhcsn,2, xhcsn,3 

- UE identity (16 bits): xue,1, xue,2, …, xue,16 

The following coding/multiplexing steps can be identified: 

- multiplexing of HS-SCCH information (see subclause 4.6.2) 

- CRC attachment (see subclause 4.6.3); 

- channel coding (see subclause 4.6.4); 

- rate matching (see subclause 4.6.5); 

- interleaving for HS-SCCH (see subclause 4.6.6); 

- mapping to physical channels (see subclauses 4.6.7 and 4.6.8). 

The general coding/multiplexing flow is shown in the figure belowFigure 18c.  
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CRC attachment

Channel Coding

Multiplexing

Rate Matching

Interleaving

Physical Channel
Segmentation

Physical Channel
Mapping

PhCH#1 PhCH#n

Aaaa ..., 21

Bbbb ..., 21

Cccc ..., 21

Rfff ..., 21

ppUpp uuu ..., 21

Rvvv ..., 21

3,1, .. hcsnhcsn xx8,1, .. cssccs xx ntsts xx ,1, .. 1,msx mtbstbs xx ,1, .. 3,1, .. haphap xx 3,1, .. rvrv xx 1,ndx
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Figure 18c Coding and Multiplexing for HS-SCCH 
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4.6.1.5 HS-SCCH cyclic sequence number 

The HS-SCCH cyclic sequence number is mapped such that xhcsn,1 corresponds to the MSB and xhcsn,3 to the LSB. 

4.6.1.6 UE identity 

The UE identity is the HS-DSCH Radio Network Identifier (H-RNTI) defined in [12]. This is mapped such that xue,1 
corresponds to the MSB and xue,16 to the LSB. 
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4.6.2 Multiplexing of HS-SCCH information 

The information carried on the HS-SCCH is multiplexed onto the bits Aaaa ,..., 21 according to the following rule : 

8,2,1,821 ...,..., ccsccsccs xxxaaa � 8,2,1,821 ...,..., csscssccs xxxaaa �  

ntststsn xxxaaa ,2,1,19109 ...,..., �
��

 

1,9 msn xa �
�

 

mtbstbstbsmnnn xxxaaa ,2,1,92919 ...,..., �
������

 

3,2,1,121110 ,,,, haphaphapmnmnmn xxxaaa �
������

 

3,2,1,151413 ,,,, rvrvrvmnmnmn xxxaaa �
������

 

1,16 ndmn xa �
��

 

3,2,1,191817 ,,,, hcsnhcsnhcsnmnmnmn xxxaaa �
������
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4.6.3 CRC attachment for HS-SCCH 

The bits b1, ..., bB are generated by adding the computed CRC of length 16 as described in the general section 4.2.1.1, 
and then scrambling the computed CRC by the modulo 2 addition of the UE identifier, xue,1, xue,2, …, xue,16. 

From the sequence of bits Aaaa ,..., 21 a 16 bit CRC is calculated according to Section 4.2.1.1. This gives a sequence of 

bits 1621 ,..., yyy . This latter sequence of bits is then masked with the UE identity and appended to the sequence of bits 

Aaaa ,..., 21 . The bits at the output of the CRC attachment block is the sequence of bits Bbbb ,..., 21 , where 

ii ab �        i=1,2,…,A 

� � 2mod, AiueAii xyb
��

��    i=A+1…B 
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Reason for change: � Current specification of HS-DSCH interleaver and physical channel mapping for 

TDD are incorrect. 
  
Summary of change: � Frame related interleaving is proposed. Symbol based physical channel mapping 

based on the Release 99 physical channel mapping scheme is proposed. 
  
Consequences if  � 
not approved: 

Implementation of HS-DSCH for TDD will not be possible, physical channel 
mapping will be suboptimal in the case of uplink / downlink interference and will 
be out of line with the Release 99 physical channel mapping scheme. 

  
Clauses affected: � 4.5, 4.5.6 – 4.5.9 
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  X  O&M Specifications  
  
Other comments: �  
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4.5 Coding for HS-DSCH 
Figure 16 illustrates the overall concept of transport-channel coding and multiplexing for HS-DSCH. Data arrives to the 
coding/multiplexing unit in form of one transport block once every transmission time interval. The transmission time 
interval is 5 ms for 1.28Mcps TDD and 10ms for 3.84 Mcps TDD. 

The following coding/multiplexing steps for HS-DSCH can be identified: 

- add CRC to each transmission time interval (see subclause 4.5.1); 

- code block segmentation (see subclause 4.5.2); 

- channel coding (see subclause 4.5.3); 

- hybrid ARQ (see subclause 4.5.4); 

- bit scrambling (see subclause 4.5.5); 

- physical channel segmentation (see subclause 4.5.6); 

- interleaving for HS-DSCH (see subclauses 4.5.67); 

- constellation re-arrangement for 16QAM (see subclause 4.5.78); 

- mapping to physical channels (see subclause 4.5.89). 

The coding steps for HS-DSCH are shown in figure 16. 
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Figure 16. Coding chain for HS-DSCH 

In the following the number of transport blocks is always one. When referencing non HS-DSCH formulae which are 
used in correspondence with HS-DSCH formulae the convention is used that transport block subscripts may be omitted 
(e.g. Xi when i is always 1 may be written X). 



4.5.6 Physical channel segmentation for HS-DSCH 

When more than one HS-PDSCH is used, physical channel segmentation divides the bits among the different 
physical channels. The bits input to the physical channel segmentation are denoted by s1, s2, s3,…sR, where R is the 
number of bits input to the physical channel segmentation block. The number of PhCHs is denoted by P. 

The bits after physical channel segmentation are denoted 
ppUpp uuu ,...,, 21 , where p is PhCH number and Up is 

the number of bits in one TTI for PhCH p, such that: 

�
 

�
P

p
pUR

1

 

PhCHs shall be numbered starting from 1 in ascending order of their timeslot number, such that PhCHs allocated to 
a lower numbered timeslot always have a lower PhCH number than those allocated to a higher numbered timeslot. 
If more than one PhCH is allocated in a given timeslot, then the PhCHs shall be numbered in ascending order of 
their channelisation code index (k). The relation between sk and upk is given below. 

For all modes, some bits of the input flow are mapped to each code until the number of bits on the code is Up. 

Bits on first PhCH after physical channel segmentation: 

kk su �,1  k = 1, 2 , …, U1 

Bits on second PhCH after physical channel segmentation: 

1,2 Ukk su
�

�  k = 1, 2 , …, U2 

… 

Bits on the Pth PhCH after physical channel segmentation: 

�
�

�

 

�

1

1

, P

p
pUk

kP su   k = 1, 2 , …, UP 

4.5.67 Interleaving for HS-DSCH 

The interleaving for TDD is done over all bits in the TTI, as shown in figure 18a belowwhen QPSK modulation is 
being used for the HS-DSCH, and figure 198b when 16-QAM modulation is being used, separately for each 

physical channel. The bits input to the block interleaver are denoted by Uuuuu ,...,,, 321  s1, s2, s3, ..., sR, where 

RU is the number of bits in one TTI. For QPSK the interleaver is the same as Rel99 2nd interleaver described in 
Section 4.2.11.1. The interleaver is of fixed size: R2=32 rows and C2=30 columns. 
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Figure 18a: Interleaver structure for HS-DSCH with QPSK modulation 

For QPSK, the interleaver is a block interleaver and consists of bits input to a matrix with padding, the inter-
column permutation for the matrix and bits output from the matrix with pruning. The output bit sequence from the 
block interleaver is derived as follows: 

(1) The number of columns of the matrix is 30. The columns of the matrix are numbered 0, 1, 2, …, 29 from 
left to right. 

(2) Determine the number of rows of the matrix, R2, by finding minimum integer R2 such that R � 30 � R2. The 
rows of rectangular matrix are numbered 0, 1, 2, …, R2 – 1 from top to bottom. 

(3) Write the input bit sequence s1, s2, s3, ..., sR into the R2 � 30 matrix row by row starting with bit y1 in column 
0 of row 0: 
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where yk = sk for k = 1, 2, …, R and, if R < 30�R2, dummy bits are inserted for k = R+1, R+2, …, 30�R2. 
These dummy bits are pruned away from the output of the matrix after the inter-column permutation. 

(4) Perform the inter-column permutation for the matrix based on the pattern 
}29,...,1,0{

)(2
�j

jP  that is shown 

in Table 8, where P2(j) is the original column position of the j-th permuted column. After permutation of the 
columns, the bits are denoted by y’k. 
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(5) The output of the block interleaver is the bit sequence read out column by column from the inter-column 
permuted 30�R2 matrix. The output is pruned by deleting dummy bits that were padded to the input of the 
matrix before the inter-column permutation, i.e. bits y’k that corresponds to bits yk with k > R are removed 
from the output. The bits after interleaving are denoted by v1, v2, v3, ..., vR, where v1 corresponds to the bit 
y’k with smallest index k after pruning, v2 to the bit y’k with second smallest index k after pruning, and so on. 
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Figure 198b: Interleaver structure for HS-DSCH with 16-QAM modulation 

For 16QAM, there are two a second identical interleavers of the same fixed size R2×C2 = 32×30operates in 
parallel to the first. For both interleavers, R2 is chosen to be the minimum integer that satisfies R � 60 � R2. The 
output bits from the physical channel segmentationbit scrambling operation are divided pairwise between the 
interleavers: bits up,ksk and up,k+1sk+1 go to the first interleaver and bits up,k+2sk+2 and up,k+3sk+3 go to the second 
interleaver, where k mod 4 = 1. Bits are collected pairwise from the interleavers: bits vp,kvk and vp,k+1vk+1 are 
obtained from the first interleaver and bits vp,k+2vk+2 and vp,k+3vk+3 are obtained from the second interleaver, where 
again k mod 4 = 1. 

4.5.78 Constellation re-arrangement for 16 QAM 

This function only applies to 16 QAM modulated bits. In case of QPSK it is transparent. 

The following table 16 describes the operations that produce the different rearrangements. 

The bits of the input sequence are mapped in groups of 4 so that vp,k, vp,k+1, vp,k+2, vp,k+3vk, vk+1, vk+2, vk+3 are used, 
where k mod 4 = 1. 

Table 16: Constellation re-arrangement for 16 QAM 

Constellation 
version 

Parameter b 
Output bit sequence  Operation 

0 
321 ��� kkkk vvvv

3,2,1,, ��� kpkpkpkp vvvv  
None  

1 
132 ��� kkkk vvvv

1,,3,2, ��� kpkpkpkp vvvv  
Swapping MSBs with LSBs 

2 
321 ��� kkkk vvvv

3,2,1,, ��� kpkpkpkp vvvv  
Inversion of the logical values of LSBs 

3 
132 ��� kkkk vvvv

1,,3,2, ��� kpkpkpkp vvvv  

Swapping MSBs with LSBs, and inversion of the logical 
values of LSBs 

 

The output bit sequences from the table above map to the output bits in groups of 4, i.e. rp,k, rp,k+1, rp,k+2, rp,k+3 rk, 
rk+1, rk+2, rk+3, where k mod 4 = 1. 



4.5.89 Physical channel mapping for HS-DSCH 

The HS-PDSCH is defined in [7]. The bits input to the physical channel mapping are denoted by r1, r2, ..., rR 
pUpppp rrrr ,3,2,1, ,...,,, , where p R is the number of physical channel bits in the allocation for the current number 

and Up is the number of bits in PhCH p in one TTI. These bits are mapped to the physical channel bits, {wt,p,j : t = 1, 
2, ..., T; p = 1, 2, ..., C; j = 1, 2, ..., Ut}, where t is the timeslot index, T is the number of timeslots in the allocation 
message, p is the physical channel index, C is the number of codes per timeslot in the allocation message, j is the 
physical channel bit index and Ut is the number of bits per physical channel in timeslot t. The timeslot index, t, 
increases with increasing timeslot number; the physical channel index, p, increases with increasing channelisation 
code index, and the physical channel bit index, j, increases with increasing physical channel bit position in time. 

The bits rp,k shall be mapped to the PhCHs such that the bits for PhCHs shall be transmitted over the air in 
ascending order with respect to the bit index k.according to the following rule : 

Define {yt,k : k = 1, 2, ..., C·Ut} to be the set of bits to be transmitted in timeslot t as follows : 

kk ry �,1   for k = 1, 2, ..., C·U1 

1,2 UCkk ry
��

�   for k = 1, 2, ..., C·U2 

… 

�
�

�

 

�

1

1

, T

t
tUCk

kT ry   for k = 1, 2, ..., C·UT 

When the modulation level applied to the physical channels is 16-QAM : 

The physical channel p used to transmit the kth bit in the sequence yt,k is : 

1mod
4

1
���

�
�	
� 


� C
k

p  

If p is odd then : 

ktjpt yw ,,, � where 14mod)1(
4

1
4 �
���

�
�	
�

�



�� k
C

k
j  

If p is even then : 

ktjpt yw ,,, � where 4mod)1(3
4

1
4 
�
��

�
�	
�

�



�
� k
C

k
Uj t  

Otherwise, when the modulation level applied to the physical channels is QPSK : 

The physical channel p used to transmit the kth bit in the sequence yt,k is : 

� � 1mod1 �
� Ckp  

If p is odd then : 

ktjpt yw ,,, � where 1
1

���
�

�	
� 


�
C

k
j  



If p is even then : 

kyjpt yw ,,, � where ��
�

�	
� 



�
C

k
Uj t
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