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1 Introduction

In [1], it is suggested to replace the downlink dedicated channels by a new common channel to transfer the SS and TPC for the TDD HSDPA LCR “Data only” users (i.e. those with no conversational class traffic). In [2] and [3] it has been shown that the efficiency of downlink channelisation code usage is improved, and also power resources may be reduced for larger numbers of users (ie: loaded systems).
In this contribution, we propose the coding procedure for PLCCH which is used to carry multiple TPC/SS commands for various UEs. The link level performance results for the proposed scheme are also presented.
2 Coding for PLCCH
The PLCCH is a Node-B terminated channel used to carry dedicated (UE-specific) TPC and SS information to multiple UEs.  Each TPC/SS command pair for a given UE is first converted into a command value.  The relationship between the TPC/SS command value and the transmitter power control command and SS command pair is shown in table 1.
Table 1: Mapping of the TPC/SS pair
	TPC/SS command value

	TPC command
	SS command

	0
	‘DOWN’
	‘DOWN’

	1
	‘UP’
	‘DOWN’

	2
	‘DOWN’
	‘UP’

	3
	‘UP’
	‘UP’

	4
	‘DOWN’
	‘Do Nothing’

	5
	‘UP’
	‘Do Nothing’


Let I=17 be the number of TPC/SS command pairs that can be carried by a single PLCCH.  Each TPC/SS command pair has Li=6 possible combinations as in table 1, The ith TPC/SS command pair is defined as i and can take one of Li values, 
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Let (1,2, …,  I) be the TPC/SS command value sequence for transmission, in which TPC/SS command position number =1 has a TPC/SS command indicated by , TPC/SS command position number = 2 has a TPC/SS command indicated by 2 and so on, based on the mapping in table 1.  If no TPC/SS information is required to be transmitted at the ith command position, i is defined as 0.  The corresponding PLCCH integer APLCCH  that is transmitted by a PLCCH is then computed as:
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The PLCCH burst is composed of 44 information bits which are repetition coded, and then delivered in one sub-frame as follows:

1.
The PLCCH integer APLCCH, which is prepared according to the above description, is converted to a binary sequence {bplcch(0),…,bplcch(43)} in which bplcch(0) and bplcch(43) are the MSB and LSB respectively.
2.
Repetition coding with code rate ½ is applied to the sequence {bplcch(0),…,bplcch(43)} in order to form the sequence {x(0), x(1), x(2), x(3),…, x(86), x(87)}. The size of the data block after the repetition encoder is 88 bits.  The encoded codeword {x(0), x(1), x(2), x(3),…,x(86), x(87)} is equal to {b(0), b(0), b(1), b(1),…,b(43), b(43)}.
3.
The bits output from the repetition encoder {x(0), …, x(87)} are input to an interleaving unit.  The coded bits are block rectangular interleaved according to the following rule: the input is written row by row, the output is read column by column.
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Hence, the interleaved sequence is denoted by y(i) and is given by:

y(0), y(1), …, y(87) = x(0), x(8), …, x(80), x(1), …, x(87).

The bit sequence y(0), y(1), … y(87) is mapped to the PLCCH burst in order of bit index, with the lowest bit index being the first bit (in time) to be transmitted.
3 Link Level Performance

In this section, various coding schemes for the TPC/SS commands are presented. They are defined as:
· Scheme 1  no compression, convolutional coding with rate 1/2
· Scheme 2  no compression, repetition coding with rate 1/2
· Scheme 3  compression, convolutional coding with rate 1/2
· Scheme 4  compression, repetition coding with rate ½ (defined in Section 2)
‘No compression’ refers to the case that 3 binary bits are used to represent one TPC/SS command and hence 14 sets of TPC/SS commands can be carried by a PLCCH. ‘Compression’ refers to the scheme described in Section 2, in which 2.585 (=log2(6)) bits are used to represent a TPC/SS command, hence a total set of 17 TPC/SS pairs can be carried by a single PLCCH. The performance results of various schemes under AWGN and Ped-B channels are shown in Figure 1 and Figure 2 respectively. It is shown that the BER performance for scheme 4 outperforms those of others at BER ≥5% consistently.  For the fading channel case (Pedestrian-B) scheme 4 also outperforms the other schemes at lower BER (≥2%).Therefore the scheme defined in Section 2 (corresponding to Scheme 4 above) is the preferred coding scheme for PLCCH.
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Figure 1: Performance comparison under AWGN channel.
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Figure 2:  Performance comparison under Ped B channel
4 Conclusion

The coding scheme for PLCCH is proposed and the performances are shown in this contribution. A draft CR for 25.222 is proposed in [4] according to the coding scheme stated in Section2.
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