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Introduction
RAN5 kindly asked RAN4 to take into account the feedback provided in [1] on type 3i receiver testing. The followings are the excerpt from LS [1].

At this time, RAN5 is able to report on the Action Points as follows:

· RAN5 was requested to review contribution R5-073061 and determine if the testing defined for the type 3i receiver can be implemented, from a hardware perspective with existing test equipment or with slight modifications to this equipment. 

· For type 3i receiver testing, the existing instrumentation must be upgraded by signals carrying the DTX OCNS signals and fading simulators. This is possible to upgrade. However, depending on the final definition of RAN5 test cases the impact on existing test systems might be substantial.

· RAN5 was requested to determine if the two test scenarios, which are differentiated by the two propagation conditions considered PA3 and VA30 defined in contribution R5-073061 can be implemented with constraints such as number of OCNS channels and the use a normalized version of power control.

· The signal structure in the OCNS signal, the timing and the proposed power control can be implemented. However, the implementation effort will depend on the details.

· RAN5 was asked to carefully consider the need for any changes to the proposed test scenarios since it would possibly delay completion of this work item.

· RAN5 do not see a need for any fundamental changes to the proposed test scenarios at this time. However the impact on existing test system could be further reduced by simplification that could be discussed when defining the test cases in RAN5. As feedback, instead of randomly changing modulation and number of codes for the HS-PDSCH interfering cells having a fixed HS-PDSCH transmission on the interfering cells would probably simplify SS implementations at the expense of a more realistic dynamic system behaviour. It is a desirable goal, to reduce the impact to the existing system, as this scenario is proposed only for a small number of test cases.


In this contribution, we introduce some simplifications of type 3i testing scenario and see if they affect the performance of reference type 3i receiver and gains compared to the reference type 3 receiver.
2
Review of existing type 3i testing scenario
This section summarizes the existing type 3i testing scenario in TS 25.101 [2] in brief.
· Serving Cell

· Standard HSDPA channels

· CPICH, P-CCPCH, SCH, PICH, HS-PDSCH

· OCNS: Modified HSDPA+R99

· 16 CHs with random selection between two groups of codes on a symbol-by-symbol basis with power control

· 2 Interfering Cells

· Standard HSDPA channels except HS-PDSCH

· HS-PDSCH

· Randomly selected out of 4 possible options every sub-frame

	#
	Used modulation and number of HS-PDSCH codes

	1
	QPSK with 5 codes

	2
	16QAM with 5 codes

	3
	QPSK with 10 codes

	4
	16QAM with 10 codes


· OCNS: Same as serving cell
3
Simplified type 3i testing scenario
As per request in [1], two forms of simplifications are proposed: (1) reduced number of OCNS in serving and interfering cells and (2) fixed format of HS-PDSCH in interfering cells. The resulting new type 3i testing scenario can be summarized as follows with highlighted changes. All other settings remain unchanged unless otherwise stated.
· Serving Cell

· Standard HSDPA channels

· CPICH, P-CCPCH, SCH, PICH, HS-PDSCH

· OCNS: Reduced HSDPA+R99

· 8 CHs with random selection between two groups of codes on a symbol-by-symbol basis with power control
· 2 Interfering Cells

· Standard HSDPA channels except HS-PDSCH
· HS-PDSCH

· 16QAM with 5 codes

· OCNS: Same as serving cell
For reduced OCNS, the lower 8 codes of each group in Table C.16 in TS 25.101 [2] will be selected. Each of OCNS is also power controlled as described in section C.5.3.3 in [2] and total power of OCNS shall satisfy the values in Table C.15 in [2]. 
4
Performance in simplified scenario
Assuming the simulation assumptions in Table 1, the throughput performance of ideal type 3 and type 3i receivers are measured in Table 2 for PB3 and VA30 channels. Unless otherwise stated, all other simulation parameters follow section C.5.3 in TS 25.101 [2]. As observed in Table 2, both type 3 and type 3i reference receivers do not make any difference in existing and simplified scenario. As a result, the gain of type 3i receiver over type 3 receiver can be correctly measured in simplified scenario. We believe this simplification helps faster development of test systems without hurting the type 3i receiver testing.
Table 1: Link level simulation assumptions

	Parameter


	Assumption

	FRC
	Hset 6

	Modulation
	QPSK

	Channel estimation
	Ideal, location and values of channel coefficients are assumed to be known

	Number of samples per chip (P) for channel synthesis
	P = 2

	Channel ray mapping
	Nearest Tc/P spaced delay, where Tc is one over the chip rate

	Receiver structure
	Type 3 and 3i

	Equalizer length
	40 taps (20 chips with 2 samples per chip)

	Noise covariance matrix
	Constructed from ideally known channel coefficients and known AWGN variance

	RV sequence
	[0 2 5 6]

	Turbo decoding
	MaxLogMap - 8 iterations


Table 2: Type 3 and type 3i throughput comparison between existing and simplified scenario
	
	Propagation Coditions
	PB3
	VA30

	
	HS-PDSCH Ec/Ior [dB]
	-6
	-3
	-6
	-3

	Type 3
	Existing scenario
	1043
	1665
	1049
	1671

	
	Simplified scenario
	1045
	1665
	1049
	1672

	Type 3i
	Existing scenario
	1373
	2214
	1443
	2168

	
	Simplified scenario
	1379
	2209
	1445
	2175


5
Conclusions
Simplification of type 3i testing scenario has been introduced as per the request from RAN5. We have shown that the proposed simplification of OCNS and HS-PDSCH can maintain the gains of type 3i receiver over type 3 receiver.
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