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1 Introduction
At the latest RAN4 meetings, the simulation assumptions and first results were presented to cover the DL power control test of the F DPCH in the Rel-6 of the specification. See[4]. A CR was agreed, see [2], for the 25.133 to complete the set of CRs introducing the Fractional DPCH into 3GPP specifications.
During the discussion, the need to define a test case for the power control on F-DPCH was brought up. The rational, to introduce this new test, is that classical DPCH and F DPCH only differ with the content of the slot structure. The F-DPCH has been designed to be as close a possible to the normal R99 DPCH channel.  

This contribution proposes a way forward to set up the appropriate test case for the power control on F-DPCH. This document takes into account the comments received over the reflector regarding the simulation assumptions.
According the previously agreed method and simulation results, a complete test proposal is included below.
2 Description of the Fractional-DPCH
Here is the RAN1 description of the F-DPCH. The Slot Structure is now decided as follow in 25.211

“5.3.2.6
Fractional Dedicated Physical Channel (F-DPCH)

The F-DPCH carries control information generated at layer 1 (TPC commands). It is a special case of downlink DPCCH.

Figure 12B shows the frame structure of the F-DPCH. Each frame of length 10ms is split into 15 slots, each of length Tslot = 2560 chips, corresponding to one power-control period.
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Figure 12B: Frame structure for F-DPCH

The exact number of bits of the F-DPCH fields (NTPC) is described in table 16C.

Table 16C: F-DPCH fields

	Slot Format #i
	Channel Bit Rate (kbps)
	Channel Symbol Rate (ksps)
	SF
	Bits/ Slot
	F-DPCH
Bits/Slot

	
	
	
	
	
	NTPC

	0
	3
	1.5
	256
	2
	2


In compressed frames, F-DPCH is not transmitted in downlink transmission gaps given by transmission gap pattern sequences signalled by higher layers.”
3 Test Proposal
Power control in the downlink is the ability of the UE receiver to converge to required link quality set by the network while using as low power as possible in downlink. 
With such F-DPCH structure, it is no more possible to have a DL Power Control test case based on BLER as currently defined in sub 8.8 of the 25.101. There is no more data fields, neither CRCs in F-DPCH slots then the BLER criteria could no more be used. 
However from RAN1 decision, closed loop power control is assumed for the downlink power control of the F-DPCH. There is hence an inner loop that makes use of a target, where this target provided by the UTRAN is expressed in terms of Error rate on the TPC command.
Therefore, it is proposed to base the Fractional-DPCH DL power control test on a TPC command error rate criteria, that needs to be fulfil by a UE. 
As the whole design of the F-DCPCH, we should try to be, as close as possible to the current existing test case.
4 Simulation assumptions and results.

The first step would be to evaluate a suitable TPC error rate target to be used in the test case.  

4.1 Simulation assumptions : 

Test parameter for F-DPCH downlink power control
	Parameter


	Assumption

	Chip rate
	3.84 Mcps

	Closed loop power control
	On

	DL Power Control step size
	1 dB (1 slot delay)

	Uplink TPC error rate
	0%

	Channel estimation
	Ideal

	Downlink Physical Channels and Power Levels
	As specified in annex C.2.3 of TS 25.101.

	Number of samples per chip (
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) for channel synthesis
	P=2 i.e. 2 sample per chip at input to receiver. (with pulse shape)

	Channel ray mapping
	Nearest 
[image: image3.wmf]/

c

TP

-spaced delay (
[image: image4.wmf]1/

c

T

 is chip rate) – P specified above.

	Number of bits in A/D converter
	Floating point

	Ioc
	-60 dB

	Reference measurement channel 
	F-DPCH.

	Maximum DPCH power w.r.t. CPICH
	7 dB

	Minimum DPCH power w.r.t. CPICH
	-18 dB

	Propagation condition
	Case 4


Please note that the main changes, compared to the previous initial proposal are : 

· "Uplink TPC error rate - error free" 

· UE SIR estimation without specific parameters

· 2 samples per chips ( with the pulse Shape)
Then the important parameter to agree is the TPC command error rate target signalled to the UE. 
The 5% value has been proposed to be in line with the assumption taken in our test for TPC combining (see 25.101 sub 8.7.3 with the note : Note 1:
The DPCH_Ec/Ior1 is set at the level corresponding to 5% TPC error rate)

4.2 Simulation results :
The following results 

· Ior/Ioc = 9 dB (test 1) and 

· Ior/Ioc = -1 dB (test 2)

are produced using the UE SIR estimation described in the ref [5]. Only Real channel estimation results are available.
This is a metric to evaluate the TPC error rate. “statistical moments of the amplitude distribution of the received TPC commands can be easily calculated over a number of timeslots, and a ratio of moments (e.g. 2nd order moment to 4th order moment) can be compared to thresholds in a look-up table to decide whether the TPC error rate is too high or not.”. Other methods are possible.
The summary of all the simulations results from various companies could be found into the EXCEL sheet provided as joint file.
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5 Text proposal for the 25.101

5.1.1 8.8.4
Power control in the downlink for F-DPCH
5.1.1.1 8.8.4.1
Minimum requirements

For the parameters specified in Table 8.XX the downlink 
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power ratio measured values, which are averaged over TPC symbols of the F-DPCH frame, shall be below the specified value in Table 8.XX more than 90% of the time. TPC command error rate shall be as shown in Table 8.YY.  Power control in downlink is ON during the test.

Table 8.XX: Test parameters for Fractional downlink power control

	Parameter
	Unit
	Test 1
	Test 2
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	dB
	9
	-1
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	dBm/3.84 MHz
	-60

	SF
	
	256

	Target quality value on F DPCH
	%
	1                 
	5

	Propagation condition
	
	Case 4

	Maximum_DL_Power *
	dB
	7

	Minimum_DL_Power *
	dB
	-18

	DL Power Control step size, TPC
	dB
	1

	Limited Power Increase
	-
	"Not used"

	Power-Control-Algorithm
	-
	Algorithm 1


Table 8.YY: Requirements in Fractional downlink power control

	Parameter
	Unit
	Test 1
	Test 2

	
[image: image10.wmf]or

c

I

E

DPCH

F

_

-


	dB
	[XXX]
	[XXX]

	TPC command Error Rate
	%
	0,01±50%
	0,05 ± 30%


6 Additional Simulation results

In order to conclude this proposal, it was requested to perform simulation with a CDF curve to derive the unknown values. Those simulations are presented below : 
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Mean (Ec/Ior)= - 16.6 dB for Test 1  and Mean (Ec/Ior)= - 16.1 dB for Test 2
7 Conclusions
In this contribution, we have presented a test dedicated to the Fractional DPCH. Values proposed as requirement are based on simulations provided (see attached EXCEL sheet).
The proposal presented here is a 1% TPC command error rate with an accuracy of 50 % for the Test 1 and 5% with an accuracy of 30 % for Test 2.
An update is provided with CDF curves for both test cases.
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