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1.
Summary

In the paper, we present a problem on the current PN9 seed setting in Test Model 5 of TS25.141v5.4.0, and propose a solution for this problem.

2.
Discussion

We have implemented the approved Test Model 5 for HSDPA in TS25.141v5.4.0 in our Matlab simulator. Our simulation results (provided in the annex) show that using Test Model 5 with 8 HS-PDSCH, the current PN9 seed setting for the HS-PDSCH channels (i.e. using the HS-PDSCH channelization code as the seed of the PN9 sequence) gives PAR results that are 0.85 dB higher than using the Matlab sign(randn) function to generate the bit sequence for the HS-PDSCH channel symbols. Note that the Matlab sign(randn) function generates highly uncorrelated random numbers that closely match the data pattern we expect to encounter in realistic operation.

We have studied the causes of this problem, and observed that the bit patterns for the PN9 seed pair of the HS-PDSCH codes 6 (i.e. bit pattern '000000110') and 12 (i.e. bit pattern '000001100') are cyclic equivalent and thus produce bit sequences that are offset from one another only by one bit. And this is also observed for the PN9 seed pair of codes 7 and 14. As each 16QAM symbol contains 4 bits, the symbols of the HS-PDSCH channels with codes 6 and 12, as well as with codes 7 and 14, are correlated. And the correlation between the high power HS-PDSCH channels produces the higher PAR results.

We believe that the current PN9 seed setting need to be changed appropriately so that the PAR results shall be comparable to those with random data (using the sign(randn) function), because the user data are expected to be random in realistic operating scenarios, and the 0.85 dB higher PAR from the current setting will translate to an unintended tighter EVM requirement for BS transmitting 16QAM.

To deal with this problem, we have tried to follow the operation specified in section 6.1.1.5 of TS25.141v5.4.0 on PN9 seed setting for the DPCH channels with SF=128 (i.e. to set the 2 MSBs to ONEs for the PN9 seeds of the HS-PDSCH channels). Note that this is equivalent to set PN9 seed = code + 384. We have also tried to set the 5 MSBs to ONEs for the HS-PDSCH channels (with SF=16). Note that this setting (equivalent to set PN9 seed = code + 496) also produces PN9 seeds that are cyclic equivalent. However, our simulation results (also provided in the annex) show that these two settings give even higher PAR results than the current setting.

A simple way to spread the PN9 seed values in a less regular pattern over the entire 9-bit range is to set the PN9 seed as a multiple of the HS-PDSCH channelization code (i.e. PN9 seed = code * C, where C is a constant). As the PN9 register consists of 9 bits and the HS-PDSCH channelization code uses only 4 bits, the largest multiplier that can be used is 32 (i.e. bit pattern '100000'). We have tried to use some prime numbers smaller than 32 as the multiplier, and found that using 23 (i.e. bit pattern '10111') gave the closest PAR results to the Matlab sign(randn) function (simulation results also provided in the annex). We have also checked that setting PN9 seed = code * 23 will not result in a HS-PDSCH PN9 seed that is equal to any DPCH/HS-SCCH PN9 seed.

Thus we propose to have a Rel-5 CR to section 6.1.1.7 of TS25.141v5.4.0 (where the PN9 seed setting for the HS-PDSCH channels in Test Model 5 is specified) to set the PN9 seed = code * 23 for each HS-PDSCH channel. Moreover, we have found from our simulation results that with the current power setting for the HS-SCCH channels, the PN9 seed settings for the HS-SCCH channels have minor effects on the PAR results, thus we propose to set the 2 MSBs of the PN9 seed of each HS-SCCH channel to ONEs (which is consistent with the PN9 seed settings for all other channels with SF=128 in the test models) in section 6.1.1.8 for clarification. We also propose to remove the square brackets for the zero timing offsets of the HS-SCCH and HS-PDSCH channels in Tables 6.6C and 6.6D in section 6.1.1.4A, as no objection has been raised on this setting since last RAN4 meeting and our simulation results are obtained using this setting.

3.
Text Proposal

6.1.1.4A
Test Model 5

This model shall be used for tests on:

-
EVM for base stations supporting HS-PDSCH transmission using 16QAM modulation (at Pmax)

Considering that not every base station implementation will support 8 HS-PDSCH + 30 DPCH, variants of this test model containing 4 HS-PDSCH + 14 DPCH and 2 HS-PDSCH + 6 DPCH are also specified. The conformance test shall be performed using the largest of these three options that can be supported by the equipment under test.

Each HS-PDSCH is modulated by 16QAM.
Table 6.6A: Test Model 5 Active Channels
	Type
	Number of Channels
	Fraction of

Power (%) 
	Level setting (dB)
	Channelization Code
	Timing offset (x256Tchip)

	P-CCPCH+SCH
	1
	7.9
	-11
	1
	0

	Primary CPICH
	1
	7.9
	-11
	0
	0

	PICH
	1
	1.3
	-19
	16
	120

	S-CCPCH containing PCH (SF=256)
	1
	1.3
	-19
	3
	0

	DPCH

(SF=128)
	30/14/6(*)
	14/14.2/14.4 in total
	see table 6.b
	see table 6.b
	see table 6.b

	HS-SCCH
	2
	4 in total
	see table 6.c
	see table 6.c
	see table 6.c

	HS-PDSCH (16QAM)
	8/4/2(*)
	63.6/63.4/63.2 in total
	see table 6.d
	see table 6.d
	see table 6.d

	Note *:
2 HS-PDSCH shall be taken together with 6 DPCH, 4 HS-PDSCH shall be taken with 14 DPCH, and 8 HS-PDSCH shall be taken together with 30 DPCH.


Table 6.6B: DPCH Spreading Code, Timing offsets and level settings for Test Model 5
	Code (SF=128)
	Timing offset (x256Tchip)
	Level settings

(dB) (30 codes)
	Level settings (dB) (14 codes)
	Level settings (dB) (6 codes)

	15
	86
	-20
	-17
	-17

	23
	134
	-20
	-19
	-15

	68
	52
	-21
	-19
	-15

	76
	45
	-22
	-20
	-18

	82
	143
	-24
	-18
	-16

	90
	112
	-21
	-20
	-17

	5
	59
	-23
	-25
	

	11
	23
	-25
	-23
	

	17
	1
	-23
	-20
	

	27
	88
	-26
	-22
	

	64
	30
	-24
	-21
	

	72
	18
	-22
	-22
	

	86
	30
	-24
	-19
	

	94
	61
	-28
	-20
	

	3
	128
	-27
	
	

	7
	143
	-26
	
	

	13
	83
	-27
	
	

	19
	25
	-25
	
	

	21
	103
	-21
	
	

	25
	97
	-21
	
	

	31
	56
	-23
	
	

	66
	104
	-26
	
	

	70
	51
	-25
	
	

	74
	26
	-24
	
	

	78
	137
	-27
	
	

	80
	65
	-26
	
	

	84
	37
	-23
	
	

	88
	125
	-25
	
	

	89
	149
	-22
	
	

	92
	123
	-24
	
	


Table 6.6C: HS-SCCH Spreading Code, Timing offsets and level settings for Test Model 5
	Code (SF=128)
	Timing offset (x256Tchip)
	Level settings

(dB) 

	9
	0
	-15

	29
	0
	-21


Table 6.6D: HS-PDSCH Spreading Code, Timing offsets, level settings for Test Model 5
	Code (SF=16)
	Timing offset (x256Tchip)
	Level settings

(dB) (8 codes)
	Level settings (dB) (4 codes)
	Level settings (dB) (2 codes)

	4
	0
	-11
	-8
	-5

	5
	0
	-11
	-8
	

	6
	0
	-11
	
	

	7
	0
	-11
	
	

	12
	0
	-11
	-8
	-5

	13
	0
	-11
	-8
	

	14
	0
	-11
	
	

	15
	0
	-11
	
	


6.1.1.7
HS-PDSCH Structure of the Downlink Test Model 5

There are 640 bits per slot in a 16QAM-modulated HS-PDSCH. The aggregate 15 x 640 = 9600 bits per frame are filled with repetitions of a PN9 sequence generated using the primitive trinomial 
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. To ensure non-correlation of the PN9 sequences, each HS-PDSCH shall use its channelization code multiplied by 23 as the seed for the PN sequence at the start of each frame.

The generator shall be seeded so that the sequence begins with the channelization code starting from the LSB.
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Figure 6.2

6.1.1.8
HS-SCCH Structure of the Downlink Test Model 5

There are 40 bits per time slot in a HS-SCCH. The aggregate 15 x 40 = 600 bits per frame are filled with repetitions of a PN9 sequence generated using the primitive trinomial 
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. Channelization code of the HS-SCCH is used as the seed for the PN sequence at the start of each frame. The generator shall be seeded so that the sequence begins with the channelization code starting from the LSB, and followed by 2 consecutive ONEs.
4.
Annex

Table 1.
Summary of PAR results using different bit sequences for the HS-PDSCH channels

	Test Model 5 with:
	PAR (dB) with prob. = 0.0001 using:

	
	Matlab sign(randn) function
	PN9 seed = chan. code
	PN9 seed = chan. code + 384
	PN9 seed = chan. code + 496
	PN9 seed = chan. code * 23

	8 HS-PDSCH
	9.54
	10.39
	11.29
	11.37
	9.31

	4 HS-PDSCH
	9.31
	9.59
	9.78
	9.84
	9.25

	2 HS-PDSCH
	8.73
	8.72
	8.66
	8.92
	8.60


Note: HS-SCCH PN9 seed = code for all cases except the one using Matlab sign(randn) function
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Figure 1.
PAR results with 8 HS-PDSCH using different bit sequences for the HS-PDSCH channels
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Figure 2.
PAR results with 4 HS-PDSCH using different bit sequences for the HS-PDSCH channels
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Figure 3.
PAR results with 2 HS-PDSCH using different bit sequences for the HS-PDSCH channels
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