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1 Introduction
This is the resubmission of the t-doc R1-061974 with updated simulation results in figure 1 and figure 2 to extend the BER curve as requested. The cover sheet of the attached CR is also updated and thus it is no longer a draft CR. 

The physical layer common control channel (PLCCH) was introduced for LCR TDD as part of the Rel-7 work item “Optimisation of Channelisation Code Utilisation for 1.28Mcps TDD”.  Its purpose is to carry TPC and SS commands on downlink to a set of HSDPA users without the need to instantiate a downlink dedicated channel (DPCH) to each user, thereby saving code (and also usually power) resources in the cell.
A coding scheme was selected based upon the results of [1].  However, in performing work for RAN4 to set the performance requirement, it has been determined that one of the results in [1] was not accurate.  This is believed to have occurred due to an error in post-processing the simulation data.  Unfortunately, this led to the wrong scheme being selected (it actually has inferior performance to the other candidate schemes investigated at that time).

The selected scheme uses compression whereby multiple six-state TPC+SS commands are jointly encoded such that the overall number of bits required to represent the information is reduced compared to the case in which each six-state command is mapped to 3 bits.  This scheme provides link gain for block-coded and convolutionally-coded data but does not work well in the case of no-coding or repetition coding (the current PLCCH uses repetition coding).
Figures 1 and 2 show the re-simulated performance of the candidate schemes of [1] for AWGN and Pedestrian-B respectively.  Note that the results also differ to those in [1] due to the fact that a realistic receiver implementation has been used here whereas the results of [1] assumed an idealistic receiver.  The candidate schemes were:
1) conv conding R=1/2, no compression
2) repetition coding, no compression

3) conv coding R=1/2, compression

4) repetition coding, compression [this was the previously selected scheme]
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Figure 1 – performance in AWGN
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Figure 2 – performance in Pedestrian-B
As can be seen, the selected scheme (4) is generally out-performed by the other three schemes.  Note that the compression coding does deliver a gain but only in the case of convolutional coding.
Schemes (2) and (3) therefore appear to provide two relatively straightforward ways to fix this problem.  i.e.
[Scheme 2] - remove the compression but retain the simple repetition coding scheme (note that this would reduce the number of PLCCH users from 17 to 14.

[Scheme 3] - retain the compression and use convolutional coding for PLCCH (note that this would also potentially reduce the number of PLCCH users to approximately 13 for example if a ½ rate code was used due to the presence of the tail bits).
Scheme (2) would provide better performance than scheme (3) in heavily faded channels and would provide a simple decoding structure.  Conversely, scheme (3) could provide better performance at lower BLERs in AWGN or Rician channels but necessitates the need for Viterbi decoding of PLCCH.

Overall, it would seem that scheme 2 would represent the most straightforward solution although the views of other companies are welcomed.  A draft CR for TS 25.222 is appended according to selection of scheme 2.  If other companies agree this is the best way forward, a formal CR (affecting Rel-7 only) could be prepared during this meeting.
2 References
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4.4.6
Coding of 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 mapped to 3 bitsas shown in table 13B.

Table 13B: Mapping of the TPC/SS pair
	3-bit TPC/SS command  (MSB on left)

	TPC command
	SS command

	000
	‘DOWN’
	‘DOWN’

	100
	‘UP’
	‘DOWN’

	011
	‘DOWN’
	‘UP’

	111
	‘UP’
	‘UP’

	001
	‘DOWN’
	‘Do Nothing’

	101
	‘UP’
	‘Do Nothing’


Let I=14 be the number of TPC/SS command pairs that can be carried by a single PLCCH.  The 3 bits corresponding to the ith TPC/SS command pair ( i=1…I ), are denoted {
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The bit sequence corresponding to the I=14 TPC/SS command pairs is denoted 
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 (k = 0,1,2,…41).  
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The PLCCH burst is composed of 44 information bits {bplcch(0), bplcch(1),…,bplcch(43)} which are repetition coded, and then delivered in one sub-frame as follows:

1.
bplcch(m)= 
[image: image13.wmf]m
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 (for m=0,1,…41) and bplcch(m) = 0 (for m=42,43)
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 {bplcch(0), bplcch(0), bplcch(1), bplcch(1),…,bplcch(43), bplcch(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.
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