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1. Introduction

CR introducing the performance requirements for SSDT demodulation test cases were approved in RAN4 meeting 11 in San Diego [1]. The values used to generate the common values were presented in documents [2] and [3] in AH01 of RAN4 meeting 11. Additionally the implementation margin agreed to be used (3dB) was investigated in document [4]. Recently we have identified that the study made to identify the required implementation margin did not cover the worst cases and that in these cases the required margin can be significantly higher. In this document we present additional simulation results for the SSDT test cases and propose a change to SSDT performance requirements.

The SSDT operation is summarised as follows [6]: The UE selects one of the cells from its active set to be ‘primary’, all other cells are classed as ‘non primary’. The main objective is to transmit DPCH on the downlink only from the primary cell, in order to reduce the interference caused by multiple transmissions in a soft handover mode. A second objective is to achieve fast site selection without network intervention, thus maintaining the advantage of the soft handover. In order to select a primary cell, each cell is assigned a temporary identification (ID) and UE periodically signals the primary cell ID to the cells in active set. The all other cells except the primary selected by UE, switch off the transmission of the DPCH intended for the UE. The primary cell ID is delivered by UE to the active set cells via uplink FBI field. As there exists an non-zero error probability for the feedback link, in real deployment and in the defined test cases, the primary cell selected by the UE may or may not transmit the DPCH. In the test cases defined in Section 8.6.3 of [5] the Cell ID codeword error probability was set to be 1%. This results performance degradation for SSDT.

Later in the Release 4 SSDT uplink only mode was introduced to DSCH capable UE’s [6]. Additionally a modification to Node B non-primary identification methodology was introduced to SSDT in Release 5 [7].

2. Simulation assumptions and results 

In this section we present simulation results for SSDT test case given in Section 8.6.3 of 25.101 [5]. The test case parameters are given for easy reference in Table 1 at Annex A at the end of this document. Also the used simulation assumptions are given in Table 2 in Annex A. Cell ID codeword error rate was 1% in all simulations. Separate, independent codeword error processes were used for each cell (NodeB’s).

 The simulation results are presented with two different settings, with ideal and ‘UE’s choice’ receiver, in a similar fashion as was done in document [4]. Thus, the ideal receiver is defined to be such that it knows which cell transmits the DPCH and allocates and combines the finger accordingly. The ‘UE’s choice’ type of receiver allocates and combines the fingers similarly as the primary cell was selected. Additionally in the figures presented for each test case, the results provided by Fujitsu in [2] and NEC in [3] are added, together with the current performance requirement from 25.101[5].

Figures 1 and 2 present the simulation results for test cases 1 and 2. The SSDT update rate is 1 frame and the Îor1/ Îor2 -ratio is 0dB for case 1 and -3dB for case 2. It can be seen that the performance difference between ideal and UE’s choice -receiver is 2dB in both cases. With current requirement this reduces the available implementation margin to 0.5 dB for other matters that are not specific to SSDT e.g. RF imperfections, channel estimation etc.. In [4] it was reserved 2.5 dB for these according to the agreement made in RAN4 meeting 9 [8].
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Figure 1. Simulation results for SSDT test case 1.
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Figure 2. Simulation results for SSDT test case 2.

Figures 3 and 4 present the simulation results for test cases 3 and 4, respectively.   The SSDT update rate is 3 slots in these test cases and the   Îor1/ Îor2 -ratio is 0 and 3dB for cases 3 and 4, respectively. The performance difference between ideal and UE’s choice -receiver is in the order of 0.1dB. This is inline with the degradation reported in [4]. Thus the implementation margin assumed for test cases 3 and 4 in [4]; 2.5dB[8] + 0.5dB(SSDT specific) =3dB is acceptable.
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Figure 3. Simulation results for SSDT test case 3.
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Figure 4. Simulation results for SSDT test case 4.

3. Conclusion

 In this document we have presented simulation results for the SSDT demodulation test cases and shown results for implementation margin analysis. These ideal results have been compared to similar simulation results presented earlier and they showed good alignment. Additionally the implementation margin analysis was consistent to the results presented earlier for test cases 3 and 4. The new results for test case 1 and 2 showed that the assumptions made in [4] for the required margin were not valid for these test cases. The degradation due to non-ideal receiver was more severe due to longer reporting period in test cases 1 and 2. 

 Based on the results presented in this document we propose that the requirement for SSDT demodulation test cases 1 and 2 is relaxed by 1.5dB to be consistent with the requirements for SSDT test cases 3 and 4. In Annex B is presented the modification proposal for Section 8.6.3.  We have provided a CR implementing this to 25.101 in documents  [9].
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Annex A Simulation Assumptions

Table 1: DCH parameters in multi-path propagation conditions during SSDT mode
(Propagation condition: Case 1)[5].

	Parameter
	Unit
	Test 1
	Test 2
	Test 3
	Test 4

	Phase reference
	
	P-CPICH
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	dB
	0
	-3
	0
	0
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	dB
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	0
	-3
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	dBm/3.84 MHz
	-60

	Information Data Rate
	kbps
	12.2
	12.2
	12.2
	12.2

	Cell ID code word error ratio in uplink
	%
	1
	1
	1
	1

	Number of FBI bits assigned to "S" Field
	
	1
	1
	2
	2

	Code word Set
	
	Long
	Long
	Short
	Short

	UL DPCCH slot Format
	
	#2
	#5


Table 2: Used simulation assumptions

	Parameter
	Explanation/Assumption

	Chip Rate
	3.84 Mcps

	Number of samples per chip
	1

	Closed loop Power Control
	OFF

	Channel estimation
	Ideal, delay and phase estimation. 

	Number Rake Fingers 
	Equal to number of taps in propagation conditions for both Node B’s.

	Turbo decoding 
	MaxLogMap with 8 iterations

	SSDT power measurements
	The measurements are averaged according to the SSDT reporting rate, e.g., if the reporting rate is every 5 slots then the power measurements are averaged over 5 slots.

	SSDT update rate
	Long code and 1 FB bit; 1 time per frame, 

Short code and 2 FB bits; 5 times per frame.

	SSDT primary cell update delay
	2 slots (according to 25.214), i.e., when the base stations have decoded the received code word ID, there is a delay of 2 slots before the state of the cells are updated.

	Cell ID codeword error probability
	1% (Uniform distribution)

	Number of bits in A/D converter
	Floating point simulations.

	RX AGC
	Off

	Downlink Physical Channels and Power levels
	As defined in Annex C.3.2 of 25.101[5].


Annex B Modification proposal for Section 8.6.3

8.6.3
Demodulation of DCH in Site Selection Diversity Transmission Power Control mode

The bit error characteristics of UE receiver is determined in Site Selection Diversity Transmission power control (SSDT) mode. Two Node B emulators are required for this performance test. The delay profiles of signals received from different Node Bs are assumed to be the same but time shifted by 10 chip periods (2604 ns).

8.6.3.1
Minimum requirements

The downlink physical channels and their relative power to Ior are the same as those specified in clause C.3.2 irrespective of Node Bs and the test cases. DPCH_Ec/Ior value applies whenever DPDCH in the cell is transmitted. In Test 1 and Test 3, the received powers at UE from two Node Bs are the same, while 3dB offset is given to one that comes from one of Node Bs for Test 2 and Test 4 as specified in Table 8.23. 
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 power ratio shall be below the specified value for the BLER shown in Table 8.24.
Table 8.23: DCH parameters in multi-path propagation conditions during SSDT mode
(Propagation condition: Case 1)

	Parameter
	Unit
	Test 1
	Test 2
	Test 3
	Test 4

	Phase reference
	
	P-CPICH
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	dBm/3.84 MHz
	-60

	Information Data Rate
	kbps
	12.2
	12.2
	12.2
	12.2

	Cell ID code word error ratio in uplink
	%
	1
	1
	1
	1

	Number of FBI bits assigned to "S" Field
	
	1
	1
	2
	2

	Code word Set
	
	Long
	Long
	Short
	Short

	UL DPCCH slot Format
	
	#2
	#5


NOTE:
The code word errors are introduced independently in both uplink channels.
Table 8.24: DCH requirements in multi-path propagation conditions during SSDT Mode
	Test Number
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	BLER

	1
	-6.0 dB
	10-2

	2
	-5.0 dB
	10-2

	3
	-10.5 dB
	10-2

	4
	-9.2 dB
	10-2





































































































































































































