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1. Introduction

We have proposed a new test model in TS 24.141 [1] for testing EVM and PCDE compliance of Node-Bs that support HS-DSCH and 16QAM. This contribution provides the rationale in the design of the test model. 

2. Rationale for Test Model 5

2.1 Channel Arrangement

In the test model, 70% of Tx power is allocated to HS-PDSCH codes. It represents a scenario where two UEs are supported for HS-DSCH, each is assigned 4 codes. One UE receives data modulated by QPSK and another UE by 16QAM. The Tx power for the associated HS-SCCH channels has been calculated based on the required Eb/No for reliable decoding of HS-SCCH [2], assuming the two UEs have geometry factor 3dB and 6dB under flat fading channel.

To determine the DPCH (SF=128) power, a typical Eb/No of 5dB for voice connection [3] and code rate 1/2 is assumed. In addition to the two HS-DSCH users, two UEs with geometry factor -1dB and -5dB, which corresponding to 45% and 75% coverage [4], are also included in the test model, assuming a macro-diversity gain of 2dB and 3dB respectively.

HS-PDSCH codes allocated to an UE are contiguous, as per TS 25.213 [5]. Code allocation for common channels is the same as existing Test Models 1, 2, and 3. A block of code space which accounts for 1/4 of the code tree is intentionally left unused to allow easy observation of code domain error in this reserved space [6]. HS-SCCH and DPCH codes are approximately evenly separated in the remaining code space not occupied by HS-PDSCH and common channels, so that peak-to-average power ratio can be reduced.

Timing offset relative to P-CCPCH for HS-SCCH and HS-PDSCH channels comply with TS 25.211 [7]. Timing for DPCHs is arbitrary.

2.2 PN Sequence Generation

The new channels in the test model, HS-SCCH and HS-PDSCH, have to be supplied with random bit streams in a cycle of one radio frame with the timing offset as specified in the test model. The number of bits required for a radio frame is in one of the three cases.

1) HS-SCCH needs: 
(2560 chips/slot) / (128 chips/symbol) * (2 bits/symbol) * 15 (slots/frame) =  600 bits/frame

2) HS-PDSCH modulated by QPSK needs: 
(2560 chips/slot) / (16 chips/symbol) * (2 bits/symbol) * 15 (slots/frame) =  4800 bits/frame

3) HS-PDSCH modulated by 16QAM needs:
(2560 chips/slot) / (16 chips/symbol) * (4 bits/symbol) * 15 (slots/frame) =  9600 bits/frame

A maximal length sequence generated by the 9-stage linear shift register defined in [8] has a period of 
29-1 = 511 bits, not long enough for either of the three cases. We therefore have to use a 14-stage linear shift register to generate a PN sequence long enough for all three cases. We use a primitive polynomial of degree 14, 
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, as the generating polynomial for the PN sequence that will be used as input data for HS-SCCH and HS-PDSCH. The corresponding linear shift register configuration is depicted in Figure 1. 

Figure 1: Linear shift register generator associated with 
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The 14-stage LSR is seeded by the channelization code starting from the least significant bit (LSB) at the beginning of each frame (15 slots per frame) or at the beginning of every 5 subframes
 (3 slots per subframe). The seed for each of the HS-SCCH and HS-PDSCH channelization codes used in the test model is listed in Table 1. None of the seeds is in the forbidden all 0’s state. And none of the seeds is identical to any other seed.

	Channelization Code
	Shift Register Seed    LSB
(

	Cch, 128, 11 (HS-SCCH)
	1 0 0 1 1 0 1 0 0 1 1 0 0 1

	Cch, 128, 16 (HS-SCCH)
	1 1 1 1 1 1 1 1 1 1 1 1 1 1

	Cch, 16, 4 (HS-PDSCH)
	0 0 1 1 1 1 0 0 0 0 1 1 1 1

	Cch, 16, 5 (HS-PDSCH)
	0 1 1 0 1 0 0 1 0 1 1 0 1 0

	Cch, 16, 6 (HS-PDSCH)
	1 1 1 1 0 0 0 0 1 1 1 1 0 0

	Cch, 16, 7 (HS-PDSCH)
	1 0 1 0 0 1 0 1 1 0 1 0 0 1

	Cch, 16, 12 (HS-PDSCH)
	0 0 1 1 1 1 1 1 1 1 0 0 0 0

	Cch, 16, 13 (HS-PDSCH)
	0 1 1 0 1 0 1 0 1 0 0 1 0 1

	Cch, 16, 14 (HS-PDSCH)
	1 1 1 1 0 0 1 1 0 0 0 0 1 1

	Cch, 16, 15 (HS-PDSCH)
	1 0 1 0 0 1 1 0 0 1 0 1 1 0


Table 1: Channelization codes used in Test Model 5 for HS-SCCH and HS-PDSCH and the corresponding seeds used for PN14 sequence generation
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� Subframe of HS-SCCH and HS-PDSCH is defined in TS 25.211 CR146.
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