3GPP TSG RAN WG4#40
Tdoc R4-060811
Tallinn, Estonia

28 August – 1 September 2006

Agenda Item:

6.12
Source:

IPWireless
Title:
PLCCH Performance Requirement
Document for:
Approval
1 Introduction
In Release 5, HS-DSCH operations require an associated DL DPCH to carry control signals to each user.  For large number of HS-DSCH users, a cell may become code-limited due to the need for multiple associated DL DPCHs.  Resource usage will be inefficient when little or no data is mapped to the DL DPCH.
In 1.28 Mcps TDD option, the Physical Layer Common Control Channel (PLCCH) is introduced to efficiently carry the SS (Synchronisation Shift) and TPC (Transmitter Power Control) information replacing the need for the associated DL DPCH.  Each PLCCH is able to signal to multiple users and hence reduces the number of codes required compared to using the associated DL DPCH scheme.
This document defines the performance of a PLCCH.  The PLCCH channel is described in Section 2, simulation assumptions are described in Section 3 with the simulation results in Section 4 and Section 5 gives the conclusion.

2 PLCCH

The PLCCH carries the TPC/SS commands for each user.  The states and its corresponding command value that each TPC/SS can take are listed 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’


Given that there are 6 states, the TPC/SS command pair can be represented using 3 bits.  The total number of TPC/SS command pairs that can be multiplexed into one PLCCH is 14 [1].  This is repetition coded giving a total of 84 bits (14 users × 3 bits × 2), which are then padded to 88 bits and input to an interleaver.  The details of the PLCCH channel is summarised in Table 2.
Table 2: PLCCH details

	Parameter
	Unit
	Value

	Information bits
	bits
	42

	Encoded bits
	bits
	88

	Number of codes
	
	1

	Number of timeslots
	
	1

	TTI
	ms
	5

	Spreading Factor
	SF
	16

	Coding
	
	Repetition encoding


3  Simulation Assumptions

The simulation assumption is summarized in Table 3.

Table 3: Simulation assumptions for PLCCH

	Parameter
	Unit
	Test 1

	Number of PLCCH
	-
	1

	Number of interfering codes/timeslot
	-
	1 × SF16

	Number of timeslot
	-
	1

	Ioc
	dBm/1.28 MHz
	-60

	PLCCH_Ec/Ior
	dB
	-3

	PLCCH channelization codes
	C(k, Q)
	C(1, 16)

	OCNS channelization code
	C(k, Q)
	C(2, 16)

	Midamble allocation
	-
	Common

	Power control
	-
	OFF

	Propagation condition
	-
	VA30

	Chip rate
	Mcps
	1.28

	Carrier frequency
	GHz
	2

	Samples per chip
	-
	4

	Number of radio Links
	-
	1

	Detection method
	-
	JD-MMSE

	Channel estimation
	-
	Realistic channel estimator – estimated phase & amplitude


The output of the simulation gives a link level performance of BER against Îor/Ioc.

4 Simulation Results

Figure 1 shows the PLCCH performance for VA30 and Table 4 is the PLCCH performance requirement.
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Figure 1: PLCCH performance (VA30)
Table 4: Performance requirements for PLCCH detection

	Test Number
	BER
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	Ideal
	With Implementation Margin

	1
	0.04
	-3dB
	0dB


5 Conclusion
This document proposes a test scenario for PLCCH and link level simulation results are presented.  A corresponding CR is presented in [2] to incorporate this requirement for PLCCH into TS25.102.
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