
TSG-RAN Working Group 4 Meeting #26
R4-030212

Madrid, Spain

February 17-21, 2003


Agenda Item:
HSDPA

Source: 
Motorola
Title:
HS-SCCH Signalling and FRC Testing

Document for: 
Discussion and Approval

1. Introduction

At RAN4#25, [1] pointed out the potential impact on HS-DSCH Fixed Reference Channel (FRC) testing of  HS-SCCH signalling errors due to limitations on power available at the Node-B emulator. This contribution offers some results which extend those offered in [1], and lists the potential ways forward on the issue of power allocation at the Node-B during FRC assessment. In addition, Table C.8 of TS 25.101 [3] does not currently specify the DPCH 
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 values for FRC testing, Table C.9 (open loop) is not specified, and a table specifying closed-loop physical channel power levels is not present. Accordingly, some suggested values for those tables are proposed to complete that aspect of the work.

2. Discussion and Results

[1] pointed out that the Pedestrian-A 3km/h multipath channel is that which, for a given HS-SCCH error rate, the transmitted  HS-SCCH
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 is highest. This is due to the absence of closed-loop loop power control on the HS-SCCH, and the combination of a low channel coherence time (i.e. 3km/h) with little multipath dispersion. The problem of achieving a sufficiently low error rate on the HS-SCCH so as not to impact the FRC throughput is compounded, however, by the required quality of service on the associated downlink DPCH. Again the absence of closed-loop power control increases the transmitted DPCH 
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 and makes it problematic to provide sufficient power at the Node-B to service all of the physical channels present.

Several solutions (applied either alone, or in combination) to this problem have been proposed including:

a) removal of FRC requirements for the PA3 channel at 0dB 
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,

b) increasing the permissible downlink associated DPCH error rate,

c) substituting the existing associated DPCH specification (currently, the 12.2kbps reference measurement channel specified in TS 25.101) with an alternative 3.4kbps stand-alone DCCH, and

d) reducing the HS-SCCH set size from 4 to 1.

2.1. Option 1 – Relaxation of PA3 FRC Requirements

The DPCH performance results of [4] suggest that – for the PB3 and VA30 channels (and likely the VA120 channel) – HS-SCCH and DPCH detection performance would be such that the transmitter power requirement would be around -12dB 
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 at 0dB 
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 (where a 2dB implementation margin is included). Achieving this should not present any difficulties with respect to Node-B emulator power allocation, and therefore elimination of the PA3, 
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 = 0dB case for all FRC H-Sets without transmit diversity represents a simple solution.

However, in the discussions in RAN4 so far, there have been views that PA3 performance is significant, and this suggests that alternatives should be considered before it is eliminated.

2.2. Option 2 – Relaxation of DPCH Requirements

Section 10.1 of [2] requires that, in a practical test, the impact of HS-SCCH signalling failures should reduce the FRC HS-DSCH throughout by no more than 1% compared to the case without signalling errors. Figure 1 shows the effect of HS-SCCH signalling failures on the relative throughput of the H-Set 4 (QPSK) FRC test for 
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 equal to 0dB.
 It can be seen that the maximum HS-SCCH 
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 requirement for less than 1% throughput reduction on the HS-DSCH was approximately -11dB, for case where the HS-DSCH 
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 was equal to -3dB.

Notably, in some instances, the relative throughput with signalling errors was actually greater than unity. We attribute this to the approach (adopted for the purpose of simulator alignment) of combining all transmitted redundancy versions, regardless of HS-DSCH SNR. HS-SCCH signalling failures tend to be correlated with fading events, and therefore low-quality soft information. With ideal combining, low quality RV’s should be combined regardless of the channel state, but with practical soft decision generation, there may occasionally be benefit in not combining the soft information. In any case, the amount by which the throughput with HS-SCCH error exceeded the error-free case was small.

While Figure 1 shows the relative HS-DSCH throughput when UE DTX signal is treated by the simulated Node-B emulator as requiring re-transmission of the next redundancy version (RV) in the specified RV sequence, Figure 2 shows the results of requiring re-transmission of the same RV as that corresponding to the DTX signal. It can be seen that in this case, the required HS-SCCH 
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 is reduced by around 1.5dB to approximately -12.5dB, and this seems to be a preferable (and still simple) mapping. Note that reduction of the HS-SCCH set size to e.g. 1 could reduce the HS-SCCH 
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 requirement further, but the DPCH transmit power requirement is the limiting factor and so this does not seem worthwhile.

Figure 3 shows the corresponding performance of the DTCH and DCCH components of the downlink DPCH associated with the HS-DSCH. Assuming the DCCH FER requirement is 1%
 (the corresponding DTCH FER is around 2%), the required DPCH 
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 is approximately -9dB.  Table 1 shows the resulting relative power allocation at the Node-B emulator. Using a required HS-SCCH 
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 of -12.5dB, and allowing a 2dB implementation margin for the DPCH and HS-SCCH, the requirement that the nominal DPCH 
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 be specified  as approximately -9dB appears supportable.

As an alternative, the DTCH FER could be set to 5% (with an associated DCCH error rate of just over 2%
) giving a required DPCH 
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 of -11dB. Table 2 illustrates the resulting power allocations, and additional margin provided.

	Physical Channel
	Node-B Emulator Nominal Ec/Ior
(dB)
	Margin
(dB)
	Node-B Emulator Ec/Ior with Margin
(dB)
	Node-B Emulator Power Fraction

	P-CPICH
	-10.0
	0
	-10.0
	0.100

	P-CCPCH/SCH
	-12.0
	0
	-12.0
	0.063

	PICH
	-15.0
	0
	-15.0
	0.032

	HS-PDSCH
	-3.0
	0
	-3.0
	0.501

	DPCH
	-9.0
	2
	-7.0
	0.200

	HS-SCCH_1
	-12.5
	2
	-10.5
	0.089

	OCNS
	-18.1
	–
	–
	0.015

	
	
	
	Total Power Fraction
	1.000


Table 1 – Physical channel power budget – DTCH FER = 2%, DCCH FER = 1%.

	Physical Channel
	Node-B Emulator Nominal Ec/Ior
(dB)
	Margin
(dB)
	Node-B Emulator Ec/Ior with Margin
(dB)
	Node-B Emulator Power Fraction

	P-CPICH
	-10.0
	0
	-10.0
	0.100

	P-CCPCH/SCH
	-12.0
	0
	-12.0
	0.063

	PICH
	-15.0
	0
	-15.0
	0.032

	HS-PDSCH
	-3.0
	0
	-3.0
	0.501

	DPCH
	-11.0
	2
	-9.0
	0.126

	HS-SCCH_1
	-12.5
	2
	-10.5
	0.089

	OCNS
	-10.5
	–
	–
	0.089

	
	
	
	Total Power Fraction
	1.000


Table 2 – Physical channel power budget – DTCH FER = 5%, DCH FER = 2%.

Accordingly, the relatively low gradient of the DPCH FER vs. 
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 performance curve of Figure 3 implies that relatively modest increases in target DTCH and DPCH FER’s could accommodate the necessary transmitter power allocation.

2.3. Option 3 – Stand-alone DCCH

As a further alternative a stand-alone (SA) 3.4kbps DCCH could be substituted for the 12.2kbps downlink reference measurement channel currently specified. As shown in Figure 3, the DPCH 
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 value required to achieve 1% DCCH FER is around -15.5dB, representing a substantial alleviation of the power budget problem.

Since DPCH performance is not being assessed in the HSDPA test program, there seems to be no major obstacle to using the SA_DCCH. The required DCCH would not need to be specified solely for the PA3 case – it could instead be specified as the reference downlink DPCH for all FRC tests.

This would, however, require an additional reference channel to be specified in TS25.101. Perhaps more importantly, the capability of an HSDPA terminal to simultaneously receive both the HS-DSCH data while supporting 12.2kbps AMR at the required Quality of Service (QoS) would not be assessed. Notably, however, no such requirement on DTCH FER for the presently specified DPCH appears in Section 9 of TS 25.101.

3. Conclusions

The following conclusions are offered:

1. it is proposed that when a DTX determination is made at the Node-B emulator, the emulator should repeat the same RV as used in the prior transmission (up to a limit of 4 transmissions per H-ARQ entity, as currently specified),

2. if it is not considered essential to assess FRC performance for the Pedestrian-A 3km/hr channel at 0dB 
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, then a simple approach is to eliminate this channel condition from all the single-antenna FRC performance requirements, 

3. if it is considered essential to test the Pedestrian-A 3km/hr channel at 0dB 
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, then relaxing the DTCH FER from 1% to 5% appears to support the required power allocation at the emulator, and avoids the need to define an additional reference measurement channel, and

4. if it is important to verify that the HSDPA UE’s under test should simultaneously support AMR at a 1% FER, then this needs to be specified as a separate requirement.
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5. Figures
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Figure 1 - H-Set 4 HS-DSCH Relative Throughput vs. HS-SCCH Ec/Ior
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Figure 2 - H-Set 4 HS-DSCH Relative Throughput vs. HS-SCCH Ec/Ior
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Figure 3 - DTCH/DCCH FER vs. Ec/Ior (dB)
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� The effect of HS-SCCH Part 1 detection is included in these results, but the effect of HS-SCCH new data indication error was not accounted for – i.e.  while HS-SCCH signalling failures affected combining, the UE was assumed to know ideally the content of the new data indicator field.


� This should not have a significant effect on test signalling aspects.


� Again, this should not notably degrade the signaling required for testing.
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HS-SCCH FER vs. HS-SCCH Ec/Ior

HS-DSCH T-Put Ec/Ior = -3dB

HS-DSCH T-Put Ec/Ior = -6dB

HS-SCCH FER

HS-DSCH Throughput Relative to 

Error-Free Signalling Case

HS-SCCH  FER

HS-SCCH E

c

/I

or

(dB)

PA3, Ior/Ioc = 0dB, DTX->Transmit Next RV

1% T-Put Loss

_1106055810.unknown

_1106055845.unknown

_1106029113.unknown

_1106049648.bin

_1106052341.bin

_1106049557.bin

_1106027574.unknown

