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1 Introduction

In TSG RAN#22 the ongoing discussions in RAN4 on NodeB testing over Iub were highlighted. TSG RAN tasked RAN WG4 to study the proposal on its technical correctness. This document lists all the technical aspects for setting up TM1-4 via Iub as already described in [1] presented atRAN4 #29.
2 Technical summary for NodeB testing via Iub TM 1-4
2.1
Brief outline of test setup via Iub 

The NodeB is requested to set-up a cell with common channels as described by the RAN4 test models. The setup procedure is performed as defined in 3GPP specifications. For each DPCH present in the test model a NodeB initiated call is established and the data content is filled with PN9.
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Figure 1: NodeB testing over Iub setup
2.2

Technical description of setting up TM 1-4 via Iub interface
The setup procedure is described in a similar manner as used in TS25.141 for convenience. 
2.2.1 

DPCH structure of the Downlink Test Models in case of test model set-up over Iub

The relevant commands shall be sent over the Iub interface to set up the following configurations.

The DPDCH and DPCCH have the same power level. The timeslot structure should be either the slot formats 10 and 6 as described in TS25.211 which are reproduced in Table 1.

Table 1: DPCH structure of the downlink test models

	Slot Format
	Channel Bit 
	Channel Symbol
	SF
	Bits/Frame
	Bits/ Slot
	DPDCH Bits/Slot
	DPCCH Bits/Slot

	#I
	Rate (kbps)
	Rate (ksps)
	
	DPDCH
	DPCCH
	TOT
	
	NData1
	Ndata2
	NTFCI
	NTPC
	Npilot

	10
	60
	30
	128
	450
	150
	600
	40
	6
	24
	0
	2
	8

	6
	30
	15
	256
	150
	150
	300
	20
	2
	8
	0
	2
	8


The following DPCCH pilot bits and TPC command patterns shall be used. 

Table 2: Downlink DPCCH pilot bit and TPC command patterns

	
	Npilot = 8
	TPC

Command

Pattern*

	Symbol #
	0
	1
	2
	3
	

	Slot #0

1

2

3

4

5

6

7

8

9

10

11

12

13

14
	11

11

11

11

11

11

11

11

11

11

11

11

11

11

11
	11

00

01

00

10

11

11

10

01

11

01

10

10

00

00
	11

11

11

11

11

11

11

11

11

11

11

11

11

11

11
	10

10

01

00

01

10

00

00

10

11

01

11

00

11

11
	0

1

0

1

0

1

0

1

0

1

0

1

0

1

1

	*Note: This TPC command pattern is compatible with the RL initialisation procedure as described in TS25.214.


Each DPDCH shall be configured according the relevant DL reference measurement channels described in TS25.101 Annex A.9 .

The transport blocks of all DCH and PCH are filled subsequently with a PN9 sequence generated using the primitive trinomial 
[image: image2.wmf]94

1

xx

++

. To ensure non-correlation of the PN9 sequences, each DCH transport channel shall use the channelization code of the corresponding physical channel as the seed for the PN sequence at the start of the first transmitted frame. For the following transmitted frames the PN9 sequence shall be continued without reseting the PN generator.

The sequence shall be generated in a nine-stage shift register whose 5th and 9th stage outputs are added in a modulo‑two addition stage, and the result is fed back to the input of the first stage. The generator shall be seeded so that the sequence begins with the channelization code starting from the LSB, and followed by 2 consecutive ONEs for SF=128 and 1 consecutive ONE for SF=256.
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Figure 2
2.2.2
Common channel structure of the Downlink Test Models in case of test model set-up over Iub

2.2.2.1
 P-CCPCH

The BCH is configured with an appropriate SYSTEM INFORMATION UPDATE REQUEST command set and is constituted of one MIB (Master Information Block) and 3 SIB (System Information Block). All 4 system information blocks shall be transmitted one after another with a repetition period of 80ms and the MIB lowest position shall be inline with the beginning of the SFN cycle. All information blocks shall have a complete SIB segment type as described in TS25.433 section 9.1.33.  The “SIB data fixed” parts of the 4  system information blocks are filled subsequently with bits extracted for the same PN9 sequence. The PN9 sequence is generated with the same procedure as described in 6.1.1.6.1 of TS25.141. The P-CCPCH channelization code Cch,256,1 shall be used as the seed for the PN sequence at start of the SIB data fixed part of the MIB.

The BCH undergoes the physical channel coding as described in the physical layer specifications with the parameters given in TS25.302 Annex A. 

2.2.2.2
 PICH 

PICH is configured to transmit 18 paging indicators per radio frame. The PI numbers 0, 2, 3, 7, 9, 10, 14, 16 are activated (set to “1”) during the complete duration of the test. This and the current SFN number define the 288 first bits of the PICH for every radio frames. No power is transmitted for the 12 remaining unused bits.
2.2.2.3
Primary scrambling code and SCH

The Node B shall use the scrambling code 0.

Where multiple repetitions of the Test Model signals are being used to simulate a multi-carrier signal the scrambling code for the lower frequency is 0. Carriers added at successively higher frequencies use codes 1, 2,… and their frame structures  are time offset by 1/5, 2/5... of a time slot duration.

The scrambling code defines the SSC sequence of the secondary SCH. In their active part, primary and secondary SCH share equally the power level defined for "PCCPCH+SCH".

If Txdiversity is applied, the SCH shall be encoded as described in TS25.211.

2.2.3
Reference measurement channels for DPCH and S-CCPCH in case of test model set-up over Iub

The following reference measurement channel shall be used for DPCH and S-CCPCH if test models 1 to 4 are set up over Iub.

The following reference measurement channels shall be used if test models are set up over Iub.

2.2.3.1
Reference measurement channel for DPCH with SF128

The parameters for DPCH with SF128 reference measurement channel are specified in tables 3 and 4 and the channel coding chain is detailed in figure 3. 

Table 3: DL reference measurement channel for DPCH with SF128, physical channel parameters 
	Parameter
	Unit
	Level

	DPCH 
	Kbps
	60

	Slot Format #iI
	-
	10

	TFCI
	-
	Off

	Power offsets PO1, PO2 and PO3
	dB
	0

	Puncturing
	%
	0


Table 4: DL reference measurement channel for DPCH with SF128, transport channel parameters
	Parameter
	DTCH

	Transport Channel Number
	1 

	Transport Block Size
	276

	Transmission Time Interval
	20 ms

	Type of Error Protection
	Convolution Coding

	Coding Rate
	1/3

	Rate Matching attribute
	256

	Size of CRC
	16
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Figure 3: Channel coding of DL reference measurement channel for DPCH with SF128

2.2.3.2 Reference measurement channel for DPCH with SF256

The parameters for DPCH with SF256 reference measurement channel are specified in Tables 5 and 6 and the channel coding chain is detailed in Figure 4.

Table 5: DL reference measurement channel for DPCH with SF256, physical channel parameters 
	Parameter
	Unit
	Level

	DPCH 
	kbps
	30

	Slot Format #iI
	-
	6

	TFCI
	-
	Off

	Power offsets PO1, PO2 and PO3
	dB
	0

	Puncturing
	%
	0


Table 6: DL reference measurement channel for DPCH with SF256, transport channel parameters
	Parameter
	DTCH

	Transport Channel Number
	1 

	Transport Block Size
	76

	Transmission Time Interval
	20 ms

	Type of Error Protection
	Convolution Coding

	Coding Rate
	1/3

	Rate Matching attribute
	256

	Size of CRC
	16
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Figure 4: Channel coding of DL reference measurement channel for DPCH with SF256

2.2.3.3
Reference measurement channel for S-CCPCH

The parameters for S-CCPCH reference measurement channel are specified in tables 7 and 8 and the channel coding chain is detailed in figure 5.

Table 7: DL reference measurement channel for S-CCPCH, physical channel parameters 
	Parameter
	Unit
	Level

	Channel bit rate
	kbps
	30

	Slot Format #i
	-
	0

	TFCI
	-
	Off

	Power offsets PO1, PO2 and PO3
	dB
	0

	Puncturing
	%
	0


Table 8: DL reference measurement channel for S-CCPCH, transport channel parameters
	Parameter
	DTCH

	Transport Channel Number
	1 

	Transport Block Size
	126

	Transmission Time Interval
	10 ms

	Type of Error Protection
	Convolution Coding

	Coding Rate
	½

	Rate Matching attribute
	256

	Size of CRC
	16
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Figure 5: Channel coding of reference measurement channel for S-CCPCH

In case that the setup of TM1-4 is performed as described above similar PAR curves are obtained as the ones that would be observed with the setup described in TS25.141 for TM1-4. [2] presents a  PAR analysis/comparison.. 
3 Conclusion

From the technical description provided above and the contributions related to NodeB testing over Iub for TM1-4 it can be concluded that the above proposed setup procedure is a valid method for Node B performance testing and does not yield in a relaxation with respect to RF performance. 
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