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Introduction
In HSDPA downlink, 0 bit transport block (TB) with CRC is mapped on associated DPCH (A-DPCH) in order to control its transmission power, when there is no data to be transmitted in A-DPCH. One example of HSDPA radio bearer configurations is shown in Table 1 below, in which DCCH or 0 bit TB is mapped on A-DPCH [1]. 
Table 1 – Example HSDPA radio bearer configuration

	DL/UL
	RAB/SRB
	Configuration
	Reference

	UL
	PS RAB
	64kbps on DPCH
	TS 34.108 clause 6.10.2.4.1.26.1

	
	DCCH SRB
	3.4kbps on DPCH
	TS 34.108 clause 6.10.2.4.1.2.1

	DL
	PS RAB
	Best effort on HS-DSCH
	TS 34.108 clause 6.10.2.4.5.1.2

	
	DCCH SRB
	3.4kbps on DPCH
	TS 34.108 clause 6.10.2.4.1.2.2


The reasons for A-DPCH TPC using 0 bit TB are listed as follows:

· To maintain the quality of DL DPCCH, such as TPC commands for UL TPC and dedicated pilot symbols

· To maintain the quality of DL DCCH 

· To control HS-SCCH transmission power

Regarding outer-loop TPC in 0 bit TB reception, however, there is some possibility of degrading DCCH performance, because the required Ec/N0 for 0 bit TB is smaller than that for DCCH, i.e. if the target SIR for inner-loop TPC converges for 0 bit TB quality, the required link quality for DCCH cannot be achieved due to the difference of the required Ec/N0. 

In this contribution, we reveal how the outer-loop TPC behaviours impact DCCH performance, and propose new test cases for 0 bit TB reception in A-DPCH. 

2 Discussions

2.1 Required DPCH_Ec/Ior for DCCH and 0 bit TB

In this section, we evaluate the required DPCH_Ec/Ior for DCCH and 0 bit TB with link-level simulations. Simulation assumptions are summarized in Table 2.  

Table 2 Simulation assumptions
	Parameters
	Values

	CPICH Ec/Ior
	-10 dB

	PCCPCH (SCH) Ec/Ior
	-12 dB (-12 dB)

	A-DPCH Ec/Ior
	Power controlled

	Target quality value
	0.01

	DL A-DPCH slot format 
	#4 in Table 11 in TS25.211

	UL BLER
	0%

	Channel model
	Static, PA3, PB3, VA30

	DCCH transmission model
	“100% DCCH + 0% 0 bit TB” 
or 
“0% DCCH + 100% 0 bit TB”


The DPCH_Ec/Ior- Ior/Ioc curves for static, PA3, PB3, and VA30 are presented in Figure 1-4, respectively. From the results, the required DPCH_Ec/Ior for 0 bit TB is 1.5-2.0 dB smaller than that for DCCH. 
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Figure 1 Required Ec/Ior (Static)
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Figure 2 Required Ec/Ior (PA3)
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Figure 3 Required Ec/Ior (PB3)
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Figure 4 Required Ec/Ior (VA30)
On the other hand, we can derive the theoretical value of DPCH_Ec/Ior difference from the equation below
:
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The required Ec/N0 for 0 bit TB is 1.65 dB smaller than that for DCCH by assuming the required Eb/N0 is the same among them. Thus, it is confirmed that the link-level simulation results are consistent with the theoretical value.

2.2 Transmission model for DCCH

Message examples transmitted in DCCH are listed as follows:

· Active set update

· Transport channel reconfiguration

· Physical channel reconfiguration

· RRC connection release

· Measurement control, and so on.
It indicates that 0 bit TB is usually transmitted on A-DPCH, and DCCH transmission is occasional. As a result, if UE controls the target SIR for inner-loop TPC in the same way for DCCH and 0 bit TB, the target SIR will converge for 0 bit TB quality, and DCCH required link quality cannot be achieved.  
 2.3 Outer-loop TPC behaviour in UE

In this section, we investigate how the outer-loop TPC behaviours impact DCCH performance, using one simple DCCH transmission model, in which DCCH is transmitted once per second. In our investigation, two kinds of UE outer-loop TPC methods are used, i.e. one is that UE controls the target SIR in the same way for DCCH and 0 bit TB (Method A), and the other is that UE controls the target SIR in order to achieve required link quality for both DCCH and 0 bit TB (Method B). 
The simulation assumptions are listed in Table 3.  
Table 3 Simulation assumptions

	Parameters
	Values

	CPICH Ec/Ior
	-10 dB

	PCCPCH (SCH) Ec/Ior
	-12 dB (-12 dB)

	A-DPCH Ec/Ior
	Power controlled

	Target quality value
	0.01

	DL A-DPCH slot format 
	#4 in Table 11 in TS25.211

	UL BLER
	0%

	Channel model
	Static, PA3, PB3, VA30

	DCCH transmission model
	“4% DCCH + 96% 0 bit TB”


Figure 5-8 present the simulation results on DCCH and 0 bit TB BLER for Static, PA3, PB3, and VA30, respectively. In Method A, since the target SIR is controlled in the same way for DCCH and 0 bit TB, the target SIR converges for 0 bit TB, which is usually mapped on A-DPCH. As a result, DCCH performance is significantly degraded due to the required SIR difference between DCCH and 0 bit TB. In Method B, on the other hand, the target SIR is appropriately controlled in order to achieve required link quality for both DCCH and 0 bit TB, and UE can achieve DCCH required link quality. 
We believe that UE should use Method B rather than Method A to maintain DCCH quality target, because poor DCCH performance significantly degrades the system performance. 
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Figure 5 DCCH and 0 bit TB BLER (Static)
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Figure 6 DCCH and 0 bit TB BLER (PA3)
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Figure 7 DCCH and 0 bit TB BLER (PB3)
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Figure 8 DCCH and 0 bit TB BLER (VA30)
4. Proposals
As discussed above, straightforward implementation for outer-loop TPC in 0 bit TB reception (Method A) may lead to poor DCCH performance, and there are no test cases to verify appropriate implementation (Method B) in the current specification [2]. Thus, there is a need to add new test cases for outer-loop TPC behaviour in 0 bit TB reception for A-DPCH. 
In the following, we propose examples of the new test cases:
************************************************************************************************

X.X.XX.X
Minimum requirements for 0 bit TB reception
For the parameters specified in Table X.XA the downlink [image: image12.wmf]or
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 power ratio measured values, which are averaged over one slot, shall be below the specified value in Table X.XB more than 90% of the time.  BLER shall be as shown in Table X.XB. Power control in downlink is ON during the test.

Table X.XA: Test parameter for downlink power control

	Parameter
	Unit
	Test 1
	Test 2
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	dB
	T.B.D.
	T.B.D.
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	dBm/3.84 MHz
	-60

	Information Data Rate
	kbps
	3.4

	Target quality value on DCCH
	BLER
	0.01

	Propagation condition
	
	T.B.D.

	Maximum_DL_Power *
	dB
	T.B.D.

	Minimum_DL_Power *
	dB
	T.B.D.

	DL Power Control step size, TPC
	dB
	1

	Limited Power Increase
	-
	"Not used"

	DCCH transmission model
	-
	DCCH: 4%
0 bit TB: 96%
	DCCH: 100%
0 bit TB: 0%


NOTE:
Power is compared to P-CPICH as specified in [4].

Table X.XB: Requirements in downlink power control

	Parameter
	Unit
	Test 1
	Test 2
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	dB
	T.B.D.
	T.B.D.

	Measured quality on DCCH
	BLER
	0.01±30%
	0.01±30%


5. Conclusions

We present the link-level simulation results on outer-loop TPC behaviours in 0 bit TB reception for A-DPCH. As a result, straightforward implementation for outer-loop TPC in 0 bit TB reception (Method A) may lead to poor DCCH performance. Therefore, we would like to propose that new test cases should be specified to maintain the quality target of DCCH in HSDPA A-DPCH. We believe that the new test cases should be included in Release 5, because DCCH performance in A-DPCH is very important in HSDPA system. 
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� Although DPCH Ec/Ior is the transmitted power in Node B, and Ec/N0 is the received power in UE, the difference between DCCH and 0 bit TB is the same. 
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