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1. Introduction
This contribution defines revised test scenarios for ultimately determining the specification performance values of a type 3i receiver.  It is recommended that these revised test scenarios be used to develop the initial set of link level simulation results without implementation margin.  These results will then form the basis to which implementation margin can be added to arrive at the values used in the specification.  These revised test scenarios are based upon the test scenarios originally defined in [1], but with modifications based on feedback received during the RAN4 #43 meeting [2].  The feedback received in RAN4 recommended the following modifications:

· Change the code structure (OCNS) for serving and interfering base stations from the HSDPA-only network scenario to the HSDPA+R99 network scenario.

· Include some form of DTX modeling

· Include frame offsets for the interfering base stations 

The following addresses each of these recommendations and proposes a modification to the HSDPA+R99 OCNS which captures the spirit of DTX modeling while at the same time reduces the number of channels to a value that is compatible with existing test equipment.  The number of channels required in the original HSDPA+R99 OCNS was a major concern for one test equipment manufacturer [3] who recommended that the number of channels not exceed the existing value of 16.  Detailed descriptions of the two revised test scenarios are provided in section 2, where the major difference between the two scenarios is the propagation condition, which is either PB3 or VA30.  
2. Revised test scenarios
In this section we define revised test scenarios for ultimately establishing the specification performance values for a type 3i receiver.  The revised test scenarios are based upon the scenarios originally defined in [1] but with modifications to account for the feedback received at the RAN4 #43 meeting [2].  In that latter meeting, three primary changes were recommended.  The first change was to use the HSDPA+R99 network scenario for the code structure (OCNS) of the serving and interfering base stations as opposed to the HSDPA-only network scenario.  The primary reason put forth for switching to the HSDPA+R99 OCNS was that the mix of voice and data traffic defined in that scenario would be closer to what is actually experienced in operational HSDPA deployments, especially in the near-term.  We had originally recommended the use of the HSDPA-only scenario for three primary reasons: (1) the number of OCNS channels required for HS-PDSCH power allocations of 50% and 25% were both less than 16, which is the maximum number of channels supported by existing test equipment; (2) there was no need to define a DTX model, which the group has been struggling with for quite some time, and (3) link level simulation results for the defined LMMSE baseline receiver were very similar to those obtained with the HSDPA+R99 OCNS.  However, the point made by the group at RAN4 #43 for the HSDPA+R99 OCNS is valid, and in addition, this latter OCNS probably presents a more challenging test environment.  Thus, what we propose, is to use a modified version of the HSDPA+R99 OCNS, which limits the number of channels to less than or equal to 16 for both 50% and 25% HS-PDSCH power allocations, and at the same time includes a somewhat simplified form of DTX modeling, which was the second recommendation from the group. 

The modified HSDPA+R99 code structures for HS-PDSCH power allocations of 50% and 25% are summarized in Tables 1 and 2, respectively.  Recall that for the serving cell that both 50% and 25% power allocations are used equating to Ec/Ior values of -3 and -6 dB, while for the interfering cells the HS-PDSCH power allocation is fixed at 50% [4].  The original HSDPA+R99 OCNS for 50% power allocation consisted of 18 channels with a total power allocation of 0.3049 = -5.16 dB [4].  To reduce the number of channels to some number less than or equal to 16 we have split those original 18 channels into two groups of nine channels as shown in Table 1.  The channels that comprise each group were selected such that the total original power per group is about half of the total power.  The groups are organized in pairs (each row) where the channels comprising a pair have roughly the same original power.   This latter constraint was not always possible as most notably evidenced by the pairings in rows 4 and 6.  A channelization code is then randomly selected from each pair with 50% probability on a symbol-by-symbol basis (at the symbol rate).  The new total power for the selected channel is equal to the sum of the original individual channels thus, preserving the original total power.  The normalized version of power control is then applied as before with the initial Ec/Ior values equal to the ‘new’ values specified in the last column of Table 1.  We realize that this approach may not completely capture the DTX functionality, but we feel it captures the spirit of what we are trying to accomplish, and that is a challenging yet practical
 test environment for all types of advanced receivers.  However, we do feel this approach does capture certain aspects of DTX for example; insertion of DTX when there is not enough data to fill a given TTI and the effects of voice activity.  We see this proposal as a compromise between implementing full DTX functionality and a way to move this work item forward in a constructive manner taking into account known test equipment constraints.
Table 1. Modified HSDPA+R99 OCNS for Ec/Ior = -3 dB.

	Group 1
	Group 2
	 

	Channelization Code, Cch,SF,k
	Original Ec/Ior
	Channelization Code, Cch,SF,k
	Original Ec/Ior
	New Ec/Ior

	Cch,128,2
	0.0204
	Cch,128,123
	0.0204
	0.0408

	Cch,128,4
	0.0105
	Cch,128,6
	0.0115
	0.022

	Cch,128,93
	0.011
	Cch,128,88
	0.011
	0.022

	Cch,128,95
	0.0316
	Cch,128,111
	0.0178
	0.0494

	Cch,128,102
	0.0091
	Cch,128,91
	0.0112
	0.0203

	Cch,64,52
	0.0232
	Cch,64,58
	0.0294
	0.0526

	Cch,128,109
	0.0129
	Cch,128,100
	0.017
	0.0299

	Cch,128,121
	0.0269
	Cch,128,98
	0.0269
	0.0538

	Cch,128,125
	0.0069
	Cch,128,114
	0.0072
	0.0141

	Total Ec/Ior
	0.1525
	 
	0.1524
	0.3049


Table 2. Modified HSDPA+R99 OCNS for Ec/Ior = -6 dB.

	Group 1
	Group 2
	 

	Channelization Code, Cch,SF,k
	Original Ec/Ior
	Channelization Code, Cch,SF,k
	Original Ec/Ior
	New Ec/Ior

	Cch,128,2
	0.0229
	Cch,128,108
	0.0229
	0.04664

	Cch,128,3
	0.0182
	Cch,128,103
	0.0182
	0.03724

	Cch,128,5
	0.0155
	Cch,128,109
	0.0145
	0.03084

	Cch,128,6
	0.0245
	Cch,128,118
	0.0316
	0.05694

	Cch,128,90
	0.0081
	Cch,128,4
	0.0076
	0.01654

	Cch,128,94
	0.011
	Cch,128,123
	0.012
	0.02384

	Cch,128,96
	0.02
	Cch,128,111
	0.02
	0.04084

	Cch,128,98
	0.0129
	Cch,128,106
	0.0132
	0.02694

	Cch,128,99
	0.0162
	Cch,128,100
	0.017
	0.03404

	Cch,128,101
	0.0102
	Cch,128,113
	0.0102
	0.02124

	Cch,64,52
	0.0379
	Cch,64,44
	0.0304
	0.06914

	Cch,128,110
	0.0115
	Cch,128,124
	0.0115
	0.02384

	Cch,128,114
	0.011
	Cch,128,115
	0.011
	0.02284

	Cch,128,116
	0.011
	Cch,128,126
	0.011
	0.02284

	Cch,64,60
	0.0261
	Cch,64,59
	0.0269
	0.05384

	Cch,128,125
	0.0132
	Cch,128,95
	0.0135
	0.02754

	Cch,128,93
	0.0069
	Cch,128,91
	0.0065
	0.00000

	Total Ec/Ior
	0.2771
	 
	0.278
	0.5551


In a similar vain, the modified code structure for 25% HS-PDSCH power allocation consists of two groups of 16 channels selected from the original 34 channels [4], where one channel is selected  randomly with 50% probability from each pair on a symbol-by-symbol basis, see Table 2.  To get down to 16 channels per group we deleted the two original channels which had the lowest power, with the summed power of those two channels divided equally among the 16 paired channels to preserve the original total power.  In addition, we also changed the channelization code Cch,128,119 to Cch,64,59 since it is paired with Cch,64,60 and we felt it would be easier to implement in test equipment if each pair used the same spreading factor.  In summary, what we are proposing is that Tables 1 and 2 above replace Tables 7.4 and 7.5 in [4] with channels selected randomly on a symbol-by-symbol basis, but that the rest of the definition for the HSDPA+R99 scenario remains as defined in [4].  We feel that these modifications to the code structures satisfy the group’s recommendation to use the HSDPA+R99 scenario while also introducing a somewhat simplified form of DTX modeling.
The remaining recommendation from the group was to include frame offsets (delays) into the transmissions of the interfering base stations where the offset is referenced to the serving base station.  Including separate frame offsets for each interfering base station is closer to what is observed in the field, and also presents a more challenging interference environment for advanced receiver types.  In our original proposal [1] we recommended that all transmissions be synchronized (no interfering frame offset) thinking that this requirement might be easier from a test equipment perspective.  However, after thinking about it a bit, it is probably not that much ‘harder’ to dial-in fixed offsets as it is to dial-in an offset of zero.  Thus, we agree with this recommendation and propose that the offsets defined in [5] be used for the three interfering base stations considered.  These offsets are defined in Table 3 below, which provides a complete definition of the revised test scenarios, where the key parameters along with their recommended values/options are identified.  A remarks column is included which justifies the values/options selected for each of the parameters.  In summary, it is our recommendation that participating companies use these two proposed test scenarios (PB3 and VA30) to develop the first set of link level simulation results without implementation margin.  These initial results will then form the basis for developing results with implementation margin, which will then be used to set the performance values in TS 25.101 for a type 3i receiver.   Finally, we also recommend that a liaison statement be drafted and provided to RAN5 to get their approval and buy-in for these revised test scenarios.  We strongly urge companies to conduct link level simulations in parallel to discussions with RAN5 since to wait for complete approval from RAN5 could significantly delay the completion of this work item.   
Table 3.  Test scenarios for establishing type 3i performance values.

	Parameter
	Value/Option
	Remarks

	Propagation conditions
	PB3, VA30
	Primary options used in study item phase. 

	Geometry, 
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ˆ
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	0 dB
	Feature provides most gain at low geometries. DIP ratios were only agreed to at 
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 = 0 and – 3 dB

	DIP ratios
	DIP1 = -2.75 dB

DIP2 = -7.64 dB

DIP3 = -8.68 dB

AWGN = -7.93 dB
	Justification to reduce number of interfering Node Bs from 5 to 3 provided in [1].

	Power control
	Normalized as defined in section 7.1.4 of [4] 
	Un-normalized version increased OCNS power thereby degrading throughput plus normalized version is less complex to implement from test equipment perspective.

	Code structure in serving and interfering base stations (OCNS)
	Modified HSDPA+R99 code structure as defined in section 2.
	RAN4 recommended use of HSDPA+R99 scenario [2].  Modified OCNS is easier to realize with existing test equipment and provides simplified form of DTX.

	DTX
	A simplified form implemented by randomly selecting between two groups of codes on a symbol-by-symbol basis as defined in section 2.
	Admittedly this approach does not capture the full functionality of DTX, but does capture the spirit of providing a challenging test environment for advanced receivers.  

	Modulation
	QPSK
	For geometry value of 0 dB and the rest of the conditions assumed, QPSK provides higher throughput than QAM, see Table 1.

	FRC
	H-Set 6
	For QPSK and the rest of the conditions assumed, H-Set 6 supports a higher throughput than H-Set 3, [1].

	Ec/Ior
	-6 and -3 dB
	Values used in study item phase

	Branch (antenna) correlation
	No correlation between branches
	Assumption used throughout study item phase and for prior advanced receivers with two branches

	Scrambling codes
	Serving cell = 0; Interfering cells = 16, 32 48
	Typical values used during study item phase

	Interfering frame offset
	1296, 2576, 3856 chips relative to serving cell, as proposed in [5].
	RAN4 recommended including frame offsets [2].  Including a separate frame offset for each interfering base station should not be that much harder than setting all frame offsets to zero.  

	RV sequence
	{0, 2, 5, 6}
	Typical sequence used in study item phase and in specifying performance in TS 25.101


3. Conclusions
This contribution defined two revised test scenarios based upon feedback received from the group at the RAN4 #43 meeting.  It is our recommendation that these test scenarios be used by participating companies to develop an initial set of link level simulation results for type 3i receivers without implementation margin.  These two test scenario are differentiated by the two propagation conditions recommended for testing, PB3 and VA30.  The test scenarios define all of the key parameters along with recommended values or options for each.  Justification is provided for each value/option recommended.  The overall intent is to reduce the amount of testing to the minimum required while still verifying the interference cancellation functionality of the type 3i receiver.    
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� Practical from a test equipment perspective.
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