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1. Introduction

In RAN4 meeting #35 different contributions discussing the modelling of the code structure in serving and interfering base stations for interference mitigation studies were presented [1]

 REF _Ref135120044 \r \h 
 \* MERGEFORMAT [2]

 REF _Ref135120045 \r \h 
 \* MERGEFORMAT [3]

 REF _Ref135120047 \r \h 
 \* MERGEFORMAT [4]. To progress the work, an Ad Hoc meeting was held on Wednesday evening 10th of May. 
In the discussions had on the Ad Hoc it was agreed to have in principle two different kind of scenarios for HSDPA scenario; so called ‘HSDPA’ scenario and ‘HSDPA+R’99’ scenario. These were seen to differentiated by the assumed HSDPA power allocation and modelling of other user orthogonal channels. It was agreed to have an additional meeting among interested companies aiming to find a common proposal for the modelling.
In the discussions held on Thursday morning11th May 2006 to progress the modelling of the interference transmission a draft proposal for the ‘HSDPA’ scenario was discussed and the possible aspects for the ‘HSDPA+R’99’ scenario were considered. For the ‘HSDPA’ scenario it was seen that associated dedicated channel for approximately 80 users would be sufficient. The remaining power would be allocated for HS-PDSCH. Additionally it was discussed that 2 codes would need to be reserved for HS-SCCH, but would not be modelled that this stage. Accounting these the remaining SF=16 codes would be allocated for HS-PDSCH. 

In the following sections a proposal for the modelling of code and power characteristics is presented. It aims to merge the proposals presented documents [1]

 REF _Ref135120044 \r \h 
 \* MERGEFORMAT [2]

 REF _Ref135120045 \r \h 
 \* MERGEFORMAT [3]

 REF _Ref135120047 \r \h 
 \* MERGEFORMAT [4] accounting the discussions held on Thursday morning and based on further feedback. 
2. Transmitted code and power characteristic in case of HSDPA 
In below are present the assumed downlink physical channel code allocations for HS-PDSCH power allocation of 50% and 25% in Table 1 and for 66% in Table 2. In Table 3 the summary of the modelling approach is presented for HS-PDSCH power allocation of 50% and 25%, pointing to tables describing the modelling of different aspects in more detail. Correspondingly in the Table 4 the summary is presented for HS-PDSCH power allocation of 66%.
Table 1. Downlink physical channel code allocation for 50% and 25% HS-PDSCH power allocation
	Channelization Code at SF=128
	Note

	0
	P-CPICH, P-CCPCH and PICH on SF=256

	1
	

	2…7
	6 SF=128 codes free for OCNS

	8…87
	10 HS-PDSCH codes at SF=16

	88…127
	40 SF=128 codes free for OCNS


Table 2. Downlink physical channel code allocation for 66% HS-PDSCH power allocation

	Channelization Code at SF=128
	Note

	0
	P-CPICH, P-CCPCH and PICH on SF=256

	1
	

	2…7
	6 SF=128 codes free for OCNS

	8…119
	14 HS-PDSCH codes at SF=16

	120…127
	8 SF=128 codes free for OCNS


Table 3. Summary of the proposed modelling approach for the HSDPA+R’99 scenarios with power allocation of 50% and 25%
	
	Serving cell
	Interfering cell(s)

	Common channels
	As given in Table 5
	As given in Table 5

	HS-PDSCH transport format
	H-SET3 or H-SET6
	Selected randomly from Table 8. Independent for each interferer.

	HS-PDSCH power allocation [Ec/Ior]
	[0.5, 0.25]

([-3dB, -6dB])
	-3dB

	Other users channels 
	Varied according to used HS-PDSCH power allocation as given per Table 11, and Table 12.
	Set according to the Table 11.


Note: The values given in decibel are only for informative.

. 

Table 4. Summary of the proposed modelling approach for the HSDPA scenarios with power allocation of 66%
	
	Serving cell
	Interfering cell(s)

	Common channels
	As given in Table 5
	As given in Table 5

	HS-PDSCH transport format
	H-SET3 or H-SET6
	Selected randomly from Table 7. Independent for each interferer.

	Total HS-PDSCH power allocation [Ec/Ior]
	0.66

(-1.8dB)
	0.66

(-1.8dB)

	HS-PDSCH power allocation for DUT (of the total) [Ec/Ior]
	[0.5, 0.25]

([-3dB, -6dB])
	-

	Other users channels 
	Set according to the Table 9 and Table 10.
	Set according to the Table 10.


Note: The values given in decibel are only for informative.

2.1 Common channels

The common downlink channels and corresponding powers used in RAN4 HSDPA demodulation requirements with single transmit antenna are listed in the Table C.8 of TS25.101. Similar definitions exist also for open and closed loop transmit diversity requirements in Tables C.9 and C.10. Table 3 below summarises the common downlink physical channels for single transmit antenna case.  As these figures can be considered to be quite representative, it is seen that these could be used also for the evaluation, for both, serving cell and interfering cells. 

Table 5. Downlink Physical Channels transmitted during a connection for HSDPA 
	Physical Channel
	Power ratio
	NOTE

	P-CPICH
	P-CPICH_Ec/Ior = -10 dB
	Use of P-CPICH or S‑CPICH as phase reference is specified for each requirement and is also set by higher layer signalling. 

	P-CCPCH
	P-CCPCH_Ec/Ior = -12 dB
	When BCH performance is tested the P-CCPCH_Ec/Ior is test dependent

	SCH
	 SCH_Ec/Ior = -12 dB
	This power shall be divided equally between Primary and Secondary Synchronous channels

	PICH
	PICH_Ec/Ior = -15 dB
	


2.2 HSDPA channels
As given is summary tables, Table 3 and Table 4, it is assumed that for the user of interested the HS-DSCH allocation is based on existing FRC definitions. In Table 6 and Table 7 the description of the time varying HS-DSCH transmission for interfering cells is given. Thus the transmission from each interfering cell is randomly selected every HSDPA sub-TTI from a predefined group.
Table 6. Predefined interferer transmission for 25% and 50% HS-PDSCH power allocation.
	#
	Used modulation and number of HS-PDSCH codes

	1
	QPSK with 5 codes

	2
	16QAM with 5 codes

	3
	QPSK with 10 codes

	4
	16QAM, with 10 codes


Table 7. Predefined interferer transmission for 66% HS-PDSCH power allocation.
	#
	Used modulation and number of HS-PDSCH codes

	1
	QPSK with 9 codes

	2
	16QAM with 9 codes

	3
	QPSK with 14 codes

	4
	16QAM, with 14 codes

	5
	QPSK with 5 codes and 16QAM with 4 codes

	6
	QPSK with 7 codes and 16QAM with 7 codes


Note: In case of code multiplexing for the interfering HS-DSCH transmission in the case #5 and #6, the power is divided equally between assumed users. 
2.3 Other dedicated channels

In Table 8 different relative channel power allocations are presented to all considered scenarios. As indicated in summary tables the definitions for the modelling of the other users channels is given Table 9 and Table 10 for ‘HSDPA’ scenario where associated dedicated channels are assumed to F-DPCH and also additional other user HS-PDSCH code channels are given. For the associated dedicated channels the impact of DTX is accounted by having random symbols active. For the other users HS-PDSCH code channels varying modulation is assumed. For the ‘HSDPA+R’99’ the definitions are given in Table 11 and Table 12 for HS-PDSCH power allocations of 50% and 25%, respectively. This modelling does not yet account the impact of DTX nor power control. 
Table 8. Different relative channel power allocations.
	Channels
	Portion of power

	Common channels
	0.195 (-7.1dB)

	HS-PDSCH
	0.66

(-1.8dB)
	0.5

(-3dB)
	0.25

(-6dB)

	Other users channels
	0.14

(-8.54dB)
	0.305

(-5.16dB)
	0.555

(-2.58dB)

	Total
	1.00


Note: The values given in decibel are only for informative.
3. Conclusions
In this contribution a short summary of the offline discussions for the modelling of the ode structure in serving and interfering base stations was given in the introduction. Based on different proposals presented an approach to model the transmission characteristics was given in Section 2. The modelling of dedicated channels does not yet account any modelling of DTX or power control, and it is identified that these are areas need to be addressed.
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Annex A. Other users orthogonal channels for different HS-PDSCH power allocations
Table 9. Definition of other users orthogonal channels on downlink when HS-PDSCH Ec/Ior=-1.8dB (F-DPCH)
	Channelization Code Cch,SF,k
	Channelization Code Cch,SF,k
	Ec/Ior 

	Cch,256,22
	Cch,256,243
	0.0135

	Cch,256,23
	Cch,256,244
	0.0200

	Cch,256,249
	Cch,256,246
	0.0129

	Cch,245,26
	Cch,256,247
	0.0166

	Cch,256,27
	Cch,256,24
	0.0170

	Cch,256,29
	Cch,256,250
	0.0102

	Cch,256,240
	Cch,256,253
	0.0182

	Cch,256,15,242
	Cch,256,255
	0.0316


Note: Cch,256,x and Cch,256,y given at same row are considered as pair and at any given symbol instant, only symbol from either code channel is transmitted with the Ec/Ior given in the last column of the same row and the other code channel is DTX’ed. The code channel transmitted is selected randomly with even probability. 
Table 10. Definition of other users orthogonal channels on downlink when HS-PDSCH Ec/Ior=-1.8dB (HSDPA)
	Channelization Code Cch,SF,k
	Ec/Ior [dB]
	Channelization Code Cch,SF,k
	Ec/Ior [dB]
	Channelization Code Cch,SF,k
	Ec/Ior [dB]

	Cch,16,11
	Note1
	Cch,16,12
	Note1
	Cch,16,13
	Note1

	Cch,16,14
	Note1
	
	
	
	


Note 1: Used common modulation should be randomly selected for codes with equal probability. The code channels shall have equal power, either 0.04 (-14dB) when HS-PDSCH Ec/Ior allocated for the DUT is -3dB or 0.1025(-9.9dB) when HS-PDSCH Ec/Ior allocated for the DUT is -6dB.
Table 11. Definition of 18 other users orthogonal channels on downlink when HS-PDSCH Ec/Ior=-3dB with fixed power
	Channelization Code Cch,SF,k
	Ec/Ior 
	Channelization Code Cch,SF,k
	Ec/Ior 
	Channelization Code Cch,SF,k
	Ec/Ior 

	Cch,128,2
	0.0204
	Cch,128,98
	0.0269
	Cch,64,58
	0.0294

	Cch,128,4
	0.0105
	Cch,128,100
	0.0170
	Cch,128,121
	0.0269

	Cch,128,6
	0.0115
	Cch,128,102
	0.0091
	Cch,128,123
	0.0204

	Cch,128,88
	0.0110
	Cch,64,52
	0.0232
	Cch,128,125
	0.0069

	Cch,128,91
	0.0112
	Cch,128,109
	0.0129
	
	

	Cch,128,93
	0.0110
	Cch,128,111
	0.0178
	
	

	Cch,128,95
	0.0316
	Cch,128,114
	0.0072
	
	


Table 12. Definition of 34 other users orthogonal channels on downlink when HS-PDSCH Ec/Ior=-6dB

	Channelization Code Cch,SF,k
	Ec/Ior [dB]
	Channelization Code Cch,SF,k
	Ec/Ior [dB]
	Channelization Code Cch,SF,k
	Ec/Ior [dB]

	Cch,128,2
	0.0229
	Cch,128,98
	0.0129
	Cch,128,114
	0.0110

	Cch,128,3
	0.0182
	Cch,128,99
	0.0162
	Cch,128,115
	0.0110

	Cch,128,4
	0.0076
	Cch,128,100
	0.0170
	Cch,128,116
	0.0110

	Cch,128,5
	0.0155
	Cch,128,101
	0.0102
	Cch,128,118
	0.0316

	Cch,128,6
	0.0245
	Cch,128,103
	0.0182
	Cch,128,119
	0.0269

	Cch,64,44
	0.0304
	Cch,64,52
	0.0379
	Cch,64,60
	0.0261

	Cch,128,90
	0.0081
	Cch,128,106
	0.0132
	Cch,128,123
	0.0120

	Cch,128,91
	0.0065
	Cch,128,108
	0.0229
	Cch,128,124
	0.0115

	Cch,128,93
	0.0069
	Cch,128,109
	0.0145
	Cch,128,125
	0.0132

	Cch,128,94
	0.0110
	Cch,128,110
	0.0115
	Cch,128,126
	0.0110

	Cch,128,95
	0.0135
	Cch,128,111
	0.0200
	
	

	Cch,128,96
	0.0200
	Cch,128,113
	0.0102
	
	


