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1. Introduction
In this contribution we present ideal link level simulation results for the recently revised type 3i test scenario for the PB3 propagation condition as defined in [1].  In addition to providing results for the number of interfering node Bs, NI = 3 as currently recommended in [1], results are also provided for NI = 5, 4, and 2 to see the effect on throughput.  Based on these latter results, it is still our opinion that NI = 3 offers a good compromise between the complexity associated with higher values of NI , and throughput gain values close to what an NI = 5 can support, which was the assumption for the feasibility study [2].  However, we are still open to the possibility of reducing NI to 2 for further simplification of the testing if sufficient justification is provided in other contributions to this meeting.  

2. Link level simulation results
Link level simulation results as a function of the number of interfering node Bs for the modified HSDPA+R99 scenario defined in [1] are shown in Table 1.  These results are based on all of the assumptions defined in [1], except for the fact that we did not include any interfering frame offsets.  Our simulation code is based upon per slot processing and it would have been very difficult to modify to accommodate the integer multiple of ~0.5 slot delays defined in [1].  We thoroughly agree that the interfering frame offsets should be used in the actual testing of type 3i receivers, but we do feel that our simulation results are valid for alignment of ideal results for the LMMSE baseline receiver considered.  To help prove this point we ran additional simulations, the results of which are also shown in Table 1, where increasing amounts of circular shifts were applied to the transmitted chip sequences of each of the interfering node Bs.   For example, for NI = 3, the transmitted chip sequences of the first, second, and third interfering node Bs were circularly shifted by 0.25. 0.5 and 0.75 slot, respectively.  The general equation for the amount of circular shift is 1/(NI+1), 2/(NI+1), … NI/(NI+1).  We realize that these are not the same delays as defined in [1], but we feel it captures the effect to some extent, and as shown in Table 1 there is little difference in performance.  Thus, we would conclude that our results with no delays are valid and should be considered in the alignment of ideal link level simulation results.  

Table 1. Throughput results in kbps for QPSK HSET-6 PB3
.
	Rx Type

Ec/Ior, dB
	3

-6
	3i

-6
	3

-3
	3i

-3
	Gain

-6
	Gain

-3

	Modified HSDPA+R99 [1] with no delay

5 interferers

4 interferers

3 interferers

2 interferers
	891
890

890
895
	1217
1208
1207
1171
	1476
1480
1480
1480
	1879
1838
1826
1761
	1.37
1.36
1.36
1.31
	1.27

1.24
1.23

1.19

	Modified HSDPA+R99 [1] with circular shift
5 interferers

4 interferers

3 interferers

2 interferers
	895
887
889
899
	1225
1209
1214
1170
	1480
1483
1483
1485
	1878
1847
1839
1769
	1.37

1.36

1.36
1.30
	1.27
1.25
1.24

1.19


In a prior contribution [3] we came to the conclusion that the original five interfering node Bs used in the feasibility study [2] could be reduced to three, but that assumption was based upon using the HSDPA-only scenario.  The results shown in Table 1 are for the modified HSDPA+R99 scenario (without and with the circular delay), but they also appear to support that conclusion, where we don’t see much of a change in throughput and gain in going from four to three interferers, but begin to see a much more noticeable change in going from three to two.  However, we are open to discussing the possibility of further reducing NI to a value of two, where we believe the primary tradeoff is simplification of testing versus preservation of throughput gains close to what NI = 5 provided.  We do firmly believe though, that a final decision must be made at this meeting in order to stay on schedule and complete this work item by RAN4 #45.  
In summary, link level simulation results for a type 3i receiver without implementation margin for the proposed PB3 test scenario are shown in Figure 1.  The throughputs are taken from Table 1 for the modified HSDPA+R99 scenario with no delay for three interferers along with the corresponding values for a type 3 receiver.  The type 3i link level gain is seen to be greater than 1.5 dB.
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Figure 1. Type 3/3i performance for proposed PB3 test scenario. 

3. Conclusions
In this contribution we have provided ideal link simulation results without implementation margin for the modified HSDPA+R99 scenario defined in [1] for the PB3 propagation condition.   We have also provided results which show the sensitivity to the number of interfering node Bs, and to delay as implemented by circular shifts of the transmitted chip sequences of the interfering node Bs.  If the priority is to come as close as possible to the throughput gain results for NI = 5 as used in the feasibility study then NI = 3 is the right answer.  However, we are still open to the possibility of reducing NI to 2 for further simplification of the testing if sufficient justification is provided in other contributions to this meeting.  
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Appendix A: Link Level Simulation Parameters and Assumptions

	Parameter


	Assumption

	Chip rate
	3.84 Mcps

	Code structure in serving and interfering base stations
	Modified HSDPA+R99 scenario [1]

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

	Number of bits in A/D converter
	Floating point

	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

	SRRC pulse shaping
	On

	Receiver structure
	Type 3 and 3i

	Turbo decoding
	MaxLogMap – 8 iterations

	Number of UE antennas
	Two, fully uncorrelated fading between branches

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

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

	Scrambling codes
	Serving cell = 0; Interfering cells = 16, 32 48, 64, 80

	Interfering frame offset
	None and circular shift of transmitted chip sequence

	RV sequence
	QPSK {0, 2, 5, 6}






















































































� For completeness, the relevant link level parameters with assumptions are provided in Appendix A. 
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