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1. Introduction 

This contribution contains ideal receiver simulation results for Continuous Packet Connectivity (CPC) operation based on the assumptions proposed in [4].  Note that UE requirements are expected to be based on only a subset of the simulated cases.   
2. Discussion 

2.1. Simulation Assumptions
The simulation parameters [4] are summarized in the tables below. 
Parameters for ideal simulations 

	Parameter


	Assumption

	Chip rate
	3.84 Mcps

	DL DPCH closed loop power control
	Off

	Channel estimation
	The location of each ray on the channel is known a-priori to the receiver, but the channel tap values (i.e. the complex coefficient associated with each multi path component) are estimated by the receiver.

	Noise estimation
	Ideal

	RX AGC
	Off 

	Number of samples per chip (
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 – i.e. 2 samples per chip at input to receiver

	SRRC pulse shaping 
	On

	Propagation channel types
	Case 8

	Channel ray mapping
	Path locations rounded to the Nearest 
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	Number of bits in A/D converter
	Floating point

	Primary Scrambling code
	S_dl, 0 as per 25.213v5.3.0


Test Parameters for Testing QPSK FRCs H-Set 7

	Parameter
	Unit
	Test 1

	Phase reference
	-
	P-CPICH
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	dBm/3.84 MHz
	-60

	Redundancy and constellation version coding sequence
	-
	{0,3}

	Maximum number of HARQ transmission
	-
	2

	NOTE:
The HS-SCCH-1 and HS-PDSCH shall be transmitted continuously with constant power. HS-SCCH-1 shall only use the identity of the UE under test for redundancy version 2 transmissions intended for the UE.


Downlink Physical Channel Power Levels
	Physical Channel
	Power ratio
	NOTE

	P-CPICH
	P-CPICH_Ec/Ior = -10 dB
	

	P-CCPCH
	P-CCPCH_Ec/Ior = -12 dB
	

	SCH
	 SCH_Ec/Ior = -12 dB
	This power shall be divided equally between Primary and Secondary Synchronous channels

	PICH
	PICH_Ec/Ior = -15 dB
	May be simulated as OCNS

	OCNS
	Necessary power so that total transmit power spectral density of Node B (Ior) adds to one
	OCNS interference consists of 16 dedicated data channels as specified in table C.13. in 25.101


CPC mode reference parameters

	Parameter
	Set 1
	Set 2
	Note

	UE_DTX_cycle_1
	4
	
	8 ms

	UE_DTX_cycle_2
	4
	
	8 ms

	UE_DRX_cycle
	4
	
	8 ms

	CQI Feedback cycle
	8
	
	8 ms

	CQI_DTX_Timer
	0
	
	

	Inactivity_threshold_for_UE_DTX_cycle_2
	Any
	
	DTX_cycle_1 = DTX_cycle_2

	Inactivity_threshold_for_UE_DRX_cycle
	0
	
	Always DRX mode

	UE_DTX_long_preamble
	False
	
	No long preamble

	UE_DPCCH_burst_1
	1
	
	2 ms

	UE_DPCCH_burst_2
	1
	
	2 ms

	UE_Inactivity_threshold
	Infinity
	
	

	UE_DRX_Grant_Monitoring
	False
	
	

	Inactivity_threshold_for_UE_Grant_Monitoring
	0
	
	

	DPCH_frame_offset
	1
	
	256 chips, Note 1

	Note:
The setting of DPCH_frame_offset ensures that the HS-DPCCH transmissions coincide with the uplink CPC gated ON periods.


Fixed Reference Channel H-Set 7

	Parameter
	Unit
	Value

	Nominal Avg. Inf. Bit Rate
	kbps
	37.8

	Inter-TTI Distance
	TTI’s
	8

	Number of HARQ Processes
	Processes
	1

	Information Bit Payload (
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)
	Bits
	605

	Number Code Blocks
	Blocks
	1

	Binary Channel Bits Per TTI
	Bits
	960

	Coding Rate
	
	0.66

	Number of Physical Channel Codes
	Codes
	1

	Modulation
	
	QPSK

	Note:
This FRC is used to verify CPC operation.  The HS-DSCH shall be transmitted continuously with constant power but only every 8th TTI shall be allocated to the UE under test.
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Coding rate for Fixed Reference Channel H-Set 7

2.2.  Simulation results
In the following, we give simulation results for Receiver Type 0 through 3.  Note that the agreed upon simulation set only included Type 0 and Type 1, for which the results are listed in the first two tables below.  The other two receiver types are here for comparison purposes for the requirement evaluation, which will be discussed in the following subsections. 
Minimum requirement, Fixed Reference Channel (FRC) H-Set 7

	Test Number
	1st Tx HS-SCCH
	Propagation Conditions
	 Reference value

	
	
	
	HS-PDSCH
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	1
	On
	Case 8
	-12
	7.8

	
	
	
	-9
	18.1

	
	
	
	-6
	24.9

	2
	Off
	Case 8
	-12
	7.8

	
	
	
	-9
	18.1

	
	
	
	-6
	24.9


Enhanced requirement type 1, Fixed Reference Channel (FRC) H-Set 7
	Test Number
	1st Tx HS-SCCH
	Propagation Conditions
	 Reference value

	
	
	
	HS-PDSCH
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	1
	On
	Case 8
	-12
	19.6

	
	
	
	-9
	28.5

	
	
	
	-6
	35

	2
	Off
	Case 8
	-12
	19.6

	
	
	
	-9
	28.5

	
	
	
	-6
	35


Enhanced requirement type 2, Fixed Reference Channel (FRC) H-Set 7
	Test Number
	1st Tx HS-SCCH
	Propagation Conditions
	 Reference value

	
	
	
	HS-PDSCH
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	1
	On
	Case 8
	-12
	10.3

	
	
	
	-9
	19.2

	
	
	
	-6
	25.6

	2
	Off
	Case 8
	-12
	10.3

	
	
	
	-9
	19.2

	
	
	
	-6
	25.6


Enhanced requirement type 3, Fixed Reference Channel (FRC) H-Set 7

	Test Number
	1st Tx HS-SCCH
	Propagation Conditions
	 Reference value

	
	
	
	HS-PDSCH
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	1
	On
	Case 8
	-12
	23.8

	
	
	
	-9
	30.2

	
	
	
	-6
	35.5

	2
	Off
	Case 8
	-12
	23.8

	
	
	
	-9
	30.2

	
	
	
	-6
	35.5


2.3.  Performance with no incremental redundancy combining
In the following tables, we give results with the second RV decoding disabled. This result gives an estimate of the achievable performance when the incremental redundancy combining is not properly implemented in the UE.  
Minimum requirement, Fixed Reference Channel (FRC) H-Set 7

	Test Number
	Incremental Redundancy Combining
	Propagation Conditions
	 Reference value

	
	
	
	HS-PDSCH
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	1
	On
	Case 8
	-12
	7.8

	
	
	
	-9
	18.1

	
	
	
	-6
	24.9

	2
	Off
	Case 8
	-12
	1.3

	
	
	
	-9
	6.1

	
	
	
	-6
	10.7


Enhanced requirement type 1, Fixed Reference Channel (FRC) H-Set 7

	Test Number
	Incremental Redundancy Combining
	Propagation Conditions
	 Reference value

	
	
	
	HS-PDSCH
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	1
	On
	Case 8
	-12
	19.6

	
	
	
	-9
	28.5

	
	
	
	-6
	35

	2
	Off
	Case 8
	-12
	4.7

	
	
	
	-9
	12.8

	
	
	
	-6
	17.3


Enhanced requirement type 2, Fixed Reference Channel (FRC) H-Set 7

	Test Number
	Incremental Redundancy Combining
	Propagation Conditions
	 Reference value

	
	
	
	HS-PDSCH
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	1
	On
	Case 8
	-12
	10.3

	
	
	
	-9
	19.2

	
	
	
	-6
	25.6

	2
	Off
	Case 8
	-12
	2.3

	
	
	
	-9
	6.7

	
	
	
	-6
	11.6


Enhanced requirement type 3, Fixed Reference Channel (FRC) H-Set 7

	Test Number
	Incremental Redundancy Combining
	Propagation Conditions
	 Reference value

	
	
	
	HS-PDSCH
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	1
	On
	Case 8
	-12
	23.8

	
	
	
	-9
	30.2

	
	
	
	-6
	35.5

	2
	Off
	Case 8
	-12
	8.8

	
	
	
	-9
	14.3

	
	
	
	-6
	17.7


2.4. Performance with no blind decoding

When blind decoding is not implemented properly, then the UE would have to rely on decoding RV=3 only.  The performance in this case should be worse than that with decoding RV=0, therefore the results shown in section 2.3 should serve as an upper bound.  The UE with no blind decoding capability would have performance no better than the throughput results shown in the Incremental_Redundancy_Combining_Off cases in section 2.3.    

2.5.  Requirement Comparison
In order to distinguish correct and incorrect UE implementations, we could run the test in both HS-SCCH_On and HS-SCCH_Off modes and then compare the results, as it was suggested in previous discussions.  As the results in section 2.2 show, a correct UE implementation would perform very similarly in the two cases.  At the same time, as the results in section 2.3 show, a UE with incorrect implementation would have significant performance degradation in the HS-SCCH_Off mode.  Therefore, a two stage testing has the ability to distinguish good and bad UE implementations.  However, this solution doubles the testing time.  Therefore it would be beneficial to have a single SCCH_Off mode test, wherein the test results would be compared to a fixed requirement level, as opposed to being compared to a SCCH_On mode reference.  For this test method to work, we need to ensure that a UE with bad CPC implementation, but with an enhanced receiver, would not be able to meet the requirement. 
This aspect can be verified based on Figures 1 and 2 below.  Figure 1 shows Type 0 and 2 performance with correct and incorrect UE implementations; while Figure 2 shows Type 1 and 3 performances with correct and incorrect UE implementations.  As it can be seen, an equalizer in the UE would not give enough gain to compensate for the loss due to an incorrect CPC implementation.  This is as it could be expected for the 0dB geometry test scenario.  On the other hand, when comparing Figure 1 to Figure 2, it can be seen that receiver diversity (with uncorrelated noise applied to the antennas in the testing) would give enough gain to make the test result ambiguous.  
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Figure 1  Type 0 and 2 Results with Incremental Redundancy Combining (IRC) On/Off
[image: image33.emf]FRC Throughput Results, Type 1 and 3
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Figure 2  Type 1 and 3 Results with Incremental Redundancy Combining (IRC) On/Off
We can conclude based on the above that we can use an HS-SCCH_Off mode only test as long as the Type 0 and Type 1 requirements are separately specified.  There is no need for additional Type 2 and Type 3 requirements.  
3.  Conclusion
This contribution provides simulation results with ideal receiver assumptions.  We recommend that these results be compared to other results available for calibration purposes.  
It is recommended that the UE requirements are specified for Type 0 and Type 1 only.  
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