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1. Introduction


In the last WG1 #27 meeting in Oulu, we presented that if the same criteria to determine primary cell are employed in SSDT and DSCH power control (DSCH PC) there may be problem. That is, when the uplink SSDT commands are unreliable due to poor signal quality or excessive puncturing in uplink compressed mode, the cell may recognize its status as primary even if the actual uplink SSDT commands indicate the non primary state [1]. In this case, the DSCH transmit power will be reduced by the Enhanced DSCH Power Offset, which results in the insufficient transmit power and thus degrades the DSCH performance. Therefore, we proposed the different criteria to be used in DSCH PC as follows: a cell should recognize its status as non-primary, when uplink channel quality is poor or coded cell ID is excessively punctured in uplink compressed mode. During the discussion, several comments were raised. The decision was that we would discuss this issue further if some refinement for the current criterion is needed [2]. 


We run the simulation to find the rate of the erroneous decisions of primary cell in the DSCH PC improvement. 
2. Results and discussions



The simulation environments are as follows:

· 3-way handover

· 3 km/h mobile speed

· SSDT ID type: long ID code

· 1 bit FBI is assumed 

· Average window size (SSDT_aveg_window): 5 and 10 frames 

· Threshold value for primary commands (Primary_commands/SSDT_aveg_Window): (10/10, 8/10, 6/10)/(5/5, 4/5, 3/5)  

· Qth value: 0, -5, -10, and -15 dB

· Uplink power control (No TPC error): Target SIR = 3 dB

· UE determines primary cell based on downlink channel measurements during 1 frame

SSDT_aveg_window and Primary_commands are parameters for DSCH PC defined in RAN 3 specification. We show the error rate of erroneous decisions of non-primary to primary cell out of primary cell decisions in table 1.  We focus on the decision error of non-primary cell to primary cell because it is critical to the performance of DSCH PC. Additionally, we show the ratio of being primary cell out of total decisions in table 2. Based on results in table 1 and table 2, we can find following observations.

· If the Qth related criterion in SSDT is employed in DSCH PC simultaneously, the error rate of primary cell decision is high. Although a low value of the Qth parameter (e.g. less than –15 dB) may not cause problem, it may result in wrong operation of SSDT due to increasing the error of decoding the SSDT ID codes.

· With the proposed criteria, there seems to be no problem in Release 5 in the sense of the error rate of primary cell decision. However, a cell can be decided as primary cell with low probability in some parameter settings. 

· There seems to be no problem in Release 4. If the Qth related criterion is not applied in Release 5, there would be no problem.

Table 1. Rate of the erroneous decisions of non-primary to primary cell out of primary cell decisions in DSCH PC. 

	
	SSDT_aveg_window

	
	10 frames
	5 frames

	Primary_commands/SSDT_aveg_window
	10/10
	8/10
	6/10
	5/5
	4/5
	3/5

	R4 (Qth not used)
	0.05 %
	0.0 %
	0.0 %
	0.02 %
	0.0 %
	0.0 %

	R5 (Qth used)
	0 dB
	41.9 %
	56.7 %
	62.2 %
	50.0 %
	56.6 %
	60.4 %

	
	- 5 dB
	12.1 %
	20.3 %
	29.9 %
	21.6 %
	28.9 %
	35.4 %

	
	-10 dB
	2.0 %
	4.0 %
	8.0 %
	5.2 %
	9.0 %
	15.4 %

	
	-15 dB
	0.04 %
	0.7 %
	1.8 %
	0.8 %
	1.8 %
	3.7 %

	R5

(Proposed  criterion in the last meeting)
	0 dB
	-
	0.0 %
	0.0 %
	0.0 %
	0.0 %
	0.0 %

	
	- 5 dB
	0.0 %
	0.0 %
	0.0 %
	0.0 %
	0.0 %
	0.0 %

	
	-10 dB
	0.03 %
	0.0 %
	0.0 %
	0.01 %
	0.0 %
	0.0 %

	
	-15 dB
	0.05 %
	0.0 %
	0.0 %
	0.02 %
	0.0 %
	0.0 %


Table 2. Ratio of being primary cell out of total decisions in DSCH PC. 

	
	SSDT_aveg_window

	
	10 frames
	5 frames

	Primary_commands/SSDT_aveg_window 
	10/10
	8/10
	6/10
	5/5 
	4/5
	3/5 

	R4 (Qth not used)
	21.4 %
	31.4 %
	34.3 %
	27.3 %
	32.2 %
	34.6 %

	R5 (Qth used)
	0 dB
	55.8 %
	78.8 %
	93.8 %
	69.2 %
	82.3 %
	91.9 %

	
	- 5 dB
	35.6 %
	41.9 %
	50.4 %
	43.4 %
	50.1 %
	56.6 %

	
	-10 dB
	24.8 %
	34.9 %
	38.4 %
	33.9 %
	37.8 %
	42.0 %

	
	-15 dB
	19.6 %
	32.0 %
	35.2 %
	29.4 %
	34.4 %
	37.2 %

	R5 

(Proposed  criterion in the last meeting) 
	0 dB
	0.0 %
	0.09 %
	1.8 %
	0.2 %
	1.4 %
	4.8 %

	
	- 5 dB
	8.0 %
	15.8 %
	24.6 %
	15.3 %
	19.9 %
	24.6 %

	
	-10 dB
	15.8 %
	25.8 %
	31.9 %
	23.1 %
	27.6 %
	31.4 %

	
	-15 dB
	19.8 %
	30.0 %
	33.9 %
	26.3 %
	30.9 %
	33.9 %


3. Proposed solutions
From observations in section 2, it is desirable that different criteria on determining primary cell from SSDT should be employed in DSCH PC in Release 5. We propose two solutions as follows:

(1) Proposed criteria in the last meeting: a cell should recognize its status as non-primary when uplink channel quality is poor.

(2) Qth is not employed in DSCH PC like Release 4.
4. Conclusions


We obtain the error rate of the primary cell decision and ratio of being primary cell out of total decisions. From these results, we can find that different criteria to determine primary cell from SSDT should be used in DSCH PC in Release 5. We recommend any one of proposed solutions should be chosen for DSCH PC in Release 5. 
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