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1. Introduction

At the last RAN1 meeting#23 in Espoo, the discussion paper [1] has presented to propose some solutions for Qth parameter issues to be specified in the WI “Support of SSDT in UTRAN”. In this paper, we show some evaluation results on the system level simulation as well as the summary of our proposal based on the previous paper. Note that this WI has decided to finalize the discussion by the next RAN Plenary meeting#15 [2] and we have only this meeting to discuss these issues. Moreover, RAN3, which also has their task on this WI, is waiting for RAN1’s decision and the RAN3 meeting is held at the same time with this RAN1 meeting. 

2. The matters to be decided by RAN1 regarding Qth parameter 
The Qth parameter is an uplink quality threshold which corresponds to a level of uplink DPCCH quality where reliable detection of primary cell ID can be made at NodeB. In an event that uplink DPCCH quality is below Qth, then according to the SSDT cell selection procedure described in TS25.214, the cell assumes primary-cell status.  In the previous paper [1], we proposed followings. 

Table 1. Proposals in previous paper

	Matters to be decided
	Proposal

	Definition of Qth parameter
	Relative value to target SIR for UL DPCCH

	Range of Qth parameter
	[-20 – 0dB] (FFS)

	Physical quantity measured at Node B
	Received SIR of UL DPCCH

	Measurement period at Node B
	Same as the period of ID Codes

	Signaling to support Qth parameter
	 Two alternatives (TBD)


In addition to these matters, the step size for signalling of Qth value should be also discussed in RAN1 to suggest the appropriate value to RAN3.  In following sections, the matters which have not fixed in the above table, e.g. range of Qth parameter and Signalling issue as well as step size are discussed based on some simulation data. 

3. Evaluation

Evaluation on Qth parameter in SSDT was performed by means of system level simulation. Simulation conditions are listed in Annex in the bottom of this paper. 

3.1 Average transmit power in downlink

The average transmit power in downlink appears in Fig. 1 and Fig. 2 with different UE velocity, e.g. 4 and 80km/h and different ID Code length, e.g. “Short” (5bit ID Code transmitted 1bit/slot) and “Long” (15bit ID Code transmitted 1bit/slot). In this simulation, the outer loop power control is applied to maintain FER of 1% in downlink. Therefore, average transmit power is almost inversely proportional to traffic capacity.

By studying these figures, we can say that the all curve of the average transmit power in this results are almost flat when Qth value is less than –20 dB. And it can be also said that the appropriate value of Qth changes between –20dB and 0dB depending on UE velocity or ID Code length.

[image: image1.wmf]-30

-25

-20

-15

-10

-5

0

14.5

15.0

15.5

16.0

16.5

Average Transmit Power [dBm]

Qth  [dB]

 Short ID Code

 Long ID Code


Fig.1 Average Transmit Power with UE velocity 4km/h 
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Fig.2 Average Transmit Power with UE velocity 80km/h

4. Proposals
4.1 Range of Qth parameter

Considering the results shown above, it seems that there is no need to support the Qth value less than –20dB. Therefore we propose to have the range from  -20 to 0dB for Qth parameter.

4.2 Signalling to support Qth value

There are two possible signalling to transmit Qth parameter from RNC to NodeB as summarized in the following table. Considering the fact that the suitable Qth value changes with each condition, e.g. velocity, ID Code and so on, it is better to adopt the radio link based method from the viewpoints of traffic capacity. 

Table 2 Comparison of two possible signalling
	
	Flexibility
	Amount of signalling

	Cell basis
	Low

(Common Qth value is set to RLs within the same cell)
	Small

(Qth value is signalled only when cell setup or reconfiguration is requested.)

	Radio Link basis
	High

(Qth parameter is set at every RL)
	Large
(Qth value is signalled when RL setup or reconfiguration is requested.) 


4.3 Step Size

Taking the accuracy of detecting received SIR into account, step size of less than 1dB seems to have no much effect to improve the efficiency of Qth operation. Therefore we propose 1dB step size for Qth parameter.

4.4 Summary

According to the discussion so far, our proposals can be summarized as appeared in the following table. 

Table 3 Summary of proposals

	Matters to be decided
	Proposal

	Definition of Qth parameter
	Relative value to target SIR for UL DPCCH

	Range of Qth parameter
	-20 – 0dB

	Step size
	1dB

	Physical quantity measured at Node B
	Received SIR of UL DPCCH

	Measurement period at Node B
	Same as the period of ID Codes

	Signaling to support Qth parameter
	 Radio Link Basis


5. Conclusion
   In this contribution, proposals for Qth parameter issues in Work Item “Support of SSDT in UTRAN” [2] are presented. We propose to approve our proposals listed in the table 3. 
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Annex:
    Simulation assumptions are as follows:

· 19 cells are arranged in a lap-around manner. Cell radius is 1.73 km

· Path loss exponent is 3.76, and standard deviation of shadowing is 8 dB.

· Vehicular-A model is used, and number of RAKE fingers is 6.

· Antenna diversity is not used.

· Frame error is detected when the medium of received SIR is less than 2 dB.

· In soft handover, thresholds for addition and removal of active cells are 5 dB and 7 dB respectively. Maximum active set size is 3.

· Update delay of active sets is 250 msec.

· Inner loop is applied in downlink with the step size of 1 dB. 

· Outer loop is applied in downlink with the target frame error rate of 0.01.

· Power balancing is applied with Adjustment Period of 1 frame.

· Number of ID codes is 8. Errors of ID codes are generated based on the received SIR.

· Interleaving period is 20msec.

· TPC Error Ratio in UL is 0.5 % at the cell having best quality. Average TPC Error Ratio in UL is around 3 - 7% (This is depends on UE velocity).

· DPCCH bit ratio in DPCH is 0.2 and Power offset between DPCCH and DPDCH is 0dB 

· Processing Gain is 128 which corresponds to 30kbps channel bit ratio.
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