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1. Introduction

In TDD HSDPA, the UE must continuously monitor up to 4 HS-SCCHs, but at most one of these may be addressed to the UE in any given TTI. Currently, however, the UE cannot tell if a HS-SCCH is addressed to it until it has computed the UE Id contained implicitly in the CRC, which means that the UE must decode a HS-SCCH completely before it can be rejected. This places particular constraints on the HS-SCCH processing time requirements in the UE. It would be useful if a method of rejecting a HS-SCCH earlier was available to the UE. Providing such a mechanism would also reduce the probability that a UE will incorrectly accept an HS-SCCH transmission as being intended for it when it was not.

2. UE Specific Bit Scrambling for the TDD HS-SCCH

In FDD, a UE specific masking sequence is used over Part 1 of the HS-SCCH for this purpose, and a similar approach can be used in TDD by making use of the bit scrambling operation already defined in [1]. The bit scrambling sequence would be made UE specific for the TDD HS-SCCH and applied at the output of the rate matching operation. The modified coding and multiplexing chain for the TDD HS-SCCH would be as shown in Figure 1 below.

The bit scrambling operation in [1] can be made UE specific by initialising the shift register values to be equal to the UE Id itself. In addition, the requirement that 
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 is removed, and instead this bit is allowed to take its natural value as a result of the modulo 2 addition operation. The bit scrambling sequence 
[image: image2.wmf]}

..

1

:

{

R

k

p

k

=

, where R is 172 for 1.28 Mcps TDD and 244 for 3.84 Mcps TDD, can thus be generated as follows –
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 is the UE Id.

If the UE attempts to decode a HS-SCCH that is not intended for it, then it will be using the wrong bit scrambling sequence to unscramble it. This should be apparent to the UE from the decision metrics in the convolutional decoder, and it can choose to abort the operation early. Alternatively, it can decode the HS-SCCH in full, with only a small probability that the CRC will check out correctly for the UE specific scrambling code being used.


[image: image11.wmf]CRC attachment

Channel Coding

Multiplexing

8

,

1

,

..

css

ccs

x

x

n

ts

ts

x

x

,

1

,

..

1

,

ms

x

m

tbs

tbs

x

x

,

1

,

..

Rate Matching

Bit Scrambling

Interleaving

Physical Channel

Segmentation

Physical Channel

Mapping

3

,

1

,

..

hap

hap

x

x

3

,

1

,

..

rv

rv

x

x

1

,

nd

x

PhCH#1

PhCH#n

A

a

a

a

...

,

2

1

B

b

b

b

...

,

2

1

C

c

c

c

...

,

2

1

R

f

f

f

...

,

2

1

p

pU

p

p

u

u

u

...

,

2

1

R

v

v

v

...

,

2

1

R

s

s

s

...

,

2

1


Figure 1 : Modified TDD HS-SCCH Coding and Multiplexing Chain

For 1.28 Mcps TDD, a histogram of the cross-correlation scores for the 1024 members of the bit scrambling sequence set are shown in Figure 2 below. It can be seen that there is a maximum cross-correlation within the set of about 25 %. Hence it is unlikely that channel errors will allow a UE to confuse another bit scrambling sequence with its own. Even were this to happen, the UE specific CRC should still normally indicate that the message is not addressed to the UE.
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Figure 2 : Histogram of Cross Correlation Scores for 1.28 Mcps HS-SCCH Masking Code Set

3. Conclusions

It is proposed that a UE specific bit scrambling sequence be used for the TDD HS-SCCH. This will allow a UE to reject HS-SCCH transmissions not addressed to it earlier than is currently the case. The UE specific bit scrambling sequence can be generated using a slightly modified form of the existing bit scrambling code generator.
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5. Modified Text Proposal for TR 25.858

- - - - - - Start of Text Proposal Part 1, TR 25.858 V5.0.0 Section 8.1.3.1 - - - - - - -
8.1.3.1 HS-SCCH Coding

8.1.3.4.1 1.28 Mcps TDD

The information fields of the HS-SCCH are multiplexed together to form a single 43 bit field, which is then encoded using the R99 ⅓-rate convolutional coder, which yields an encoded block size of 153 bits. The encoded block is mapped to two bursts, one using Slot Format 0, which has a payload of 88 bits, and the other using Slot Format 5, which has a payload of 84 bits, plus TPC and SS bits for the HS-SICH. The R99 rate-matching algorithm is used to adapt the encoded block size to the actual slot payload. After rate matching, the data is scrambled using a UE specific bit scrambling sequence. This sequence is generated using the TDD bit scrambling generator, but with the state of the shift register initialised to be equal to the UE Id.
The coding and multiplexing process for the 1.28 Mcps TDD HS-SCCH is shown below.
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Figure 1. Coding and Multiplexing Scheme for HS-SCCH

8.1.3.4.2 3.84 Mcps TDD

Burst Type 1, which has a data payload of 244 bits is used for HS-SCCH. The TFRI, HARQ information and CRC / UE-ID are combined into a single 53 bit field. The Release 99 rate 1/3 convolutional encoder expands this field to 183 bits. Rate matching matches these 183 bits to the 244 bits available in burst type 1. After interleaving, the data is scrambled using a UE specific bit scrambling sequence. This sequence is generated using the TDD bit scrambling generator, but with the state of the shift register initialised to be equal to the UE Id. The coding and multiplexing process for HS-SCCH is given in the figure below:
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Figure 2. Coding and Multiplexing Scheme for 3.84 Mcps HS-SCCH

- - - - - - End of Text Proposal Part 1, TR 25.858 V5.0.0 Section 8.1.3.1 - - - - - - -
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