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1. Introduction

Under the Work Item on the "Optimisation of downlink channelisation code utilization for FDD" the Fractional Dedicated Physical Channel (F-DPCH) was introduced as an enhancement for HSDPA in RAN1 specifications. In RAN4 meeting #34 a proposal for F-DPCH requirements was presented [1]. Based on the proposal it was agreed to continue the work by introducing simulation results for the proposed scenario in RAN4#35. 

In [1] and discussions in RAN4 meeting 35 (and also earlier in discussions in RAN4 email reflector) it was considered whether a requirement in soft-handover conditions would be beneficial. In RAN1 meeting 41 a CR defining the F-DPCH downlink power control behaviour was approved [2]. The behaviour defined for F-DCPH is that UE shall determine its DL TPC commands to achieve the signalled quality target on the radio link from the HS-DSCH serving cell. As the behaviour could be considered to differ from the quality target behaviour for standard DPCH it could be beneficial to have a requirement set for F-DCPH in soft-handover.  

In this document we outline a requirement scenario proposal for the F-DPCH downlink power control in soft-handover.  

2. Outline of the possible requirement scenario for F-DPCH

The aim of the presented requirement scenario is to verify that UE is able to reach the desired F-DPCH TPC command error ratio target and that the DL power control behaves correctly in the UE. In the proposed scenario there are two cells present, cell1 and cell2. Cell1 is defined as the HS-DSCH serving cell. 

In the case of the F-DPCH there exists no test loop back method, which would allow the TPC commands received by the UE to be delivered back to NodeB. However the received TPC commands will affect the UE transmit power behaviour and therefore the evaluation of the received TPC command error ratio could be done by comparing the expected and observed transmit power behaviour. This can be done in proposed scenario if the TPC commands transmitted by the two different cells are defined in a suitable manner. Thus, the TPC commands transmitted from cell1 should be such that the UE UL transmit power would be kept at some constant level (e.g. -15dBm). In this way the UE transmit power would not drift to minimum or maximum transmit power level due to non-zero TPC command error rate. The TPC commands transmitted by cell2 should be constant “UP” commands so that the errors in the TPC commands received from cell1 could be observed e.g. “DOWN” command transmitted from cell 1 detected erroneously as “UP” would result in an increase and “UP” command detected erroneously as “DOWN” would result in a decrease in UE UL transmit power.

The F-DPCH Ec/Ior of cell 1 should follow the TPC commands sent by the UE and the F-DPCH Ec/Ior of cell2 should be kept at constant level. In order to verify the proper behaviour of the UE, the F-DPCH Ec/Ior of cell2 should be set to be significantly higher or lower than would be required in order to achieve the desired TPC command error ratio target. Thus if the UE would erroneously try to control the DL transmit power of cell2 it would result in too low or too high F-DPCH Ec/Ior power level for cell1 needed in order to achieve the desired quality target. If UE outer loop power control is functioning properly the observed TPC command error ratio should be at the desired quality target (with certain accuracy).

In a scenario where the F-DPCH Ec/Ior of cell2 is set to a higher level than would be required in order to achieve the desired TPC command error ratio target, it could be set so that the error probability for the TPC commands received from cell2 would be zero in practice. This would allow the evaluation of the error ratio of the TPC commands received from cell1 through the UE UL transmit power behaviour as described above. If the UE DL power control works properly the observed error ratio in TPC commands received by the UE would be at the desired quality target. Furthermore the proper level of downlink F-DPCH Ec/Ior power of cell1 could be checked.

However setting the F-DPCH Ec/Ior of cell2 to a lower level than would be required in order to achieve the desired TPC command error ratio would result in a non-zero error rate of the TPC commands received from cell2. This could have an undesirable impact to the UE UL transmit power behaviour as erroneously received TPC commands from cell2 would impact the UE UL transmit power behaviour. Hence it could not be verified in a straightforward manner that the UE has reached the desired TPC command error ratio target. Therefore it is proposed that the TPC command error ratio would not be measured in this scenario and that only the downlink F-DPCH Ec/Ior power levels of cell1 would be verified. For the downlink F-DPCH Ec/Ior power levels of cell1, the same requirement as in the first scenario should apply.

Detailed parameters are specified in Table 1. For the parameters specified in Table 1 the downlink F-DPCH  Ec/Ior shall be below the specified value in Table 2 more than 90% of the time.  For Test 1 the TPC command error ratio shall be as shown in Table 2. Power control in downlink is ON during the test. Cell1 is defined as the HS-DSCH serving cell.

Table 1: Parameters for F-DPCH power control in soft-handover

	Parameter
	Unit
	Test 1
	Test 2

	Phase reference
	-
	P-CPICH

	F-DPCH_Ec/Ior1
	dB
	Note 1

	F-DPCH_Ec/Ior2
	dB
	[TBD]
	[TBD]

	Îor1/Ioc
	dB
	3

	Îor2/Ioc
	dB
	3
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	dBm/3.84 MHz
	-60

	Power-Control-Algorithm
	-
	Algorithm 1

	UL Power Control step size, TPC
	dB
	1

	DL Power Control step size, TPC
	dB
	1

	Cell 1 TPC commands 
	-
	Note 2

	Cell 2 TPC commands 
	-
	“1”

	Information data Rate
	kbps
	F-DPCH

	Propagation condition
	-
	Case 4 

	Note 1:
The F-DPCH_Ec/Ior1 shall follow the TPC commands sent by the UE.

Note 2:
The uplink power control from cell1 shall be such that the UE transmit power would stay at -15 dBm.

Note 3: 
Cell1 is defined as HS-DSCH serving cell.


Table 2: Requirements for F-DPCH power control in soft-handover 

	Parameter
	Unit
	Test 1
	Test 2

	
[image: image2.wmf]or

c

I

E

DPCH

F

_

-


	dB
	[TBD]
	[TBD]

	TPC command error ratio
	%
	[TBD]±[30]%
	-


3. Conclusion

In earlier RAN4 discussion it was considered that testing F-DPCH power control behaviour in soft handover conditions might be desirable. In this contribution we have outlined a proposal for requirement scenario, which would allow the F-DCPH power control behaviour to be verified in soft handover conditions. As this scenario could possibly cover the power control performance and functional aspects it is considered as an alternative to the single link test case proposed in [1]. As F-DPCH is intended for Rel-6 it would be desirable to finalise the related issues in timely manner. Therefore it might be beneficial to continue the development of single link requirement scenario and evaluate the feasibility of proposed scenario in parallel.

We would like to ask the guidance of RAN4 whether the proposed requirement scenario is a suitable way forward to verify the F-DPCH power control behaviour. Additionally we would be interested to hear whether the proposed test case is felt feasible for practical testing purposes.

If RAN4 sees this test proposal as a suitable way forward, we propose that the work will be continued by evaluating the feasibility of the proposed scenario in parallel to the single link scenario proposed in [1].
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