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1. Introduction
At TSG RAN WG4#38, a preliminary discussion on other-cell interference modelling resulted in the summary of [1], where the main system-level parameters used for generating link-level simulation scenarios were agreed and reported. However, the code and power structure of serving and interfering base stations was left open for discussion. In this contribution, we propose the methodologies for modelling the transmission on both serving and interfering base stations. These methodologies are intended to be used in the first phase of interference suppression study item. The focus of the discussion is HSDPA-related scenarios.
2. HSDPA Scenario with no Transmit Diversity
	
	Serving cell
	Interfering cell(s)

	Power split between HS-PDSCH and other channels
	See Table 2
	See  Table 2

	HS-PDSCH transport format and power
	Power: [-3dB, -6 dB]

Transport format:  
[H-SET 6, H-SET3]
	Power fixed at -3 dB. Transport format selected randomly from Error! Reference source not found.3 with equal probability.  
Independent for each interferer.  

	Common channels
	See Table 4. Adapted from C.8 of TS 25.101. 
	See Table 4. Adapted from C.8 of TS 25.101.

	Other user channels
	Varied according to used HS-PDSCH power allocation as given by Table 7, 8.  

Include SF=32, 64, 128 codes.
	Set according to the Table 7. Include SF=32, 64, 128 codes.

	DTX of other user channels
	DTX on a selected set of users (See Table 6).

Symbol rate DTX at 50% probability.
	DTX on a selected set of users (See Table 6).
Symbol rate DTX at 50% probability.

	Mismatch in (ms) of the interfering BS TTI start time, compared with the serving BS
	0 ms for serving base station.
	 Independently uniformly distributed between [0,2ms] for all the interferers.  Delay modelled at chip resolution.


Table 1: Summary of transmission modeling for non-diversity HSDPA scenarios. 
We consider the HSDPA scenarios without transmit diversity. Table 1 summarizes the proposed modelling method for both the serving and interfering base stations, the proposed method is similar to that of [2] and [3].  The details of each modelling aspects in the above table are provided in the following subsections. 
2.1. Power split between HS-DPSCH and other channels
	Channels
	Portion of power

	Common channels
	0.195 (-7.1dB)

	HS-PDSCH
	0.5

(-3dB)
	0.25

(-6dB)

	Other user channels
	0.305

(-5.16dB)
	0.555

(-2.58dB)

	Total
	1 (0 dB).  (not including DTX effect  of other user channels)


Table 2:  Power split between HS-DPSCH and other channels. For serving cell both -3dB and -6dB HS-PDSCH powers are used. For interfering cell, only -3dB HS-PDSCH power is used. 
Note that, since we are modelling the DTX behaviour of the other orthogonal channels, at any instant the actual total transmission power of a given node-B is a random variable that is less than 1.
2.2. HS-PDSCH transport format and power allocation
For the serving cell, we propose to use the familiar FRC H-SET 3 and H-SET 6 that was widely used in earlier studies. Furthermore, in order to reduce simulation overhead without sacrificing understanding of the interference behaviour, we propose to only simulate -3dB and -6dB power for these H-SETs. The -9dB power case is of lesser importance, in our view, since it implies UE operating a higher Geometry, where other-cell interference cancellation issue is not critical.
For the interfering cells, we agree with the proposal in [3] in that we can keep the HS-PDSCH power fixed at -3dB for all interfering base stations. In the meantime, the transport format of the HS-PDSCH in the interfering base stations should be randomly chosen from the four formats in Table 3, in order to mimic the link-adaptation and scheduling behaviour in the interfering cells. The four formats should be chosen with equal probability within each interfering base station, and independently across all interfering base stations.

	#
	HS-PDSCH Transport Format

	1
	QPSK with 5 codes

	2
	16QAM with 5 codes

	3
	QPSK with 10 codes

	4
	16QAM, with 10 codes


Table 3: HS-PDSCH transport format for interfering cells.
2.3. Common channels 

The configuration of common downlink channels for non-diversity HSDPA scenario is adapted from Table C.8 of TS 25.101 [4], and is summarized in Table 4 below.

	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
	


Table 4: Configuration of common channels for the non-diversity HSDPA scenarios at both serving and interfering base stations.

2.4. Other user channels and DTX
2.4.1. Other-user orthogonal channels
We assume that 10 OVSF codes with SF=16 are occupied by HSDPA. Code tree allocation for the common channels, HSDPA channels and other user channels is given in Table 5 below. This is based on the downlink physical channels code allocation for RF testing given in 34.121. 

	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 5: Downlink physical channel code allocation

For the list of other-user orthogonal channels please see Appendix A. Table 7 is for the case where the HS-PDSCH power is -3dB, it includes 10 users with SF=128, 3 users with SF =64 and 1 user with SF = 32 (total of 14 users).  On the other hand, Table 8 is for the case where the HS-PDSCH power is -6dB, it includes 19 users with SF=128, 5 users with SF =64 and 2 users with SF = 32 (total of 26 users).  

2.4.2. DTX of selected other-user channels
	
	HS-PDSCH Ec/Ior = -3 dB ( Full list of users in Table 5)
	HS-PDSCH Ec/Ior = -6 dB ( Full list of users in Table 6)

	Selected users under DTX
	Cch,128,98
Cch,128,100

Cch,64,52

Cch,64,54

Cch,32,31
	Cch,128,103

Cch,128,104

Cch,64,53

Cch,64,54

Cch,32,31


Table 6: List of other orthogonal users under DTX. DTX is at symbol rate with 50% probability.
2.5. Mismatch of TTI start time 
The asynchronous nature of the UTRAN network results in a mismatch/misalignment of the TTI start time between the serving and interfering base stations. This mismatch is illustrated in Figure 1, and it should be taken into account in the interference transmission modeling for accurate interference characterization. Since the mismatch is random in the network and cannot be pre-compensated, we propose to model the mismatches from different interfering BSs T1... TK as independently uniformly distributed over the interval of [0, 2ms].  Moreover, we believe it is sufficient to model these timing mismatches at chip resolution, and there is no need of sub-chip resolution modeling. 

[image: image1]
Figure 1: Mismatch of TTI start times between serving and interfering BSs.
3. Conclusion
We propose a method of modeling code and power allocation in both serving and interfering Node-Bs, for the purpose of HSDPA interference mitigation simulation study. Our goal is to find a set of simulation scenarios that capture the performance gain of interference suppression algorithms in realistic macro cell environment, with reasonable tradeoff between simulation complexity and fidelity. We would like RAN4 to consider the proposal for the first phase of evaluation study. 
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5. Annex A. Other users orthogonal channels for different HS-PDSCH power allocations

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

	Cch,128,2
	-16.9
	Cch,128,98
	-15.7

	Cch,128,4
	-19.8
	Cch,128,100
	-17.7

	Cch,128,6
	-19.4
	Cch,128,102
	-20.4

	Cch,128,88
	-19.6
	Cch,64,52
	-16.3

	Cch,128,91
	-19.5
	Cch,64,54
	-15.1

	Cch,128,93
	-19.6
	Cch,64,57
	-15.5

	Cch,128,95
	-15
	Cch,32,31
	-12.0


Table 7:  Definition of 14 other users orthogonal channels on downlink when HS-PDSCH Ec/Ior=-3dB. Includes 10 users with SF =128, 3 users with SF=64 and 1 user with SF =32.

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

	Cch,128,2
	-16.4
	Cch,128,98
	-18.9

	Cch,128,3
	-17.4
	Cch,128,99
	-17.9

	Cch,128,4
	-21.2
	Cch,128,100
	-17.7

	Cch,128,5
	-18.1
	Cch,128,101
	-19.9

	Cch,128,6
	-16.1
	Cch,128,103
	-17.4

	Cch,128,88
	-16.9
	Cch,128,104
	-15

	Cch,128,89
	-20
	Cch,64,53
	-17.1

	Cch,128,90
	-20.9
	Cch,64,54
	-14.3

	Cch,128,91
	-21.9
	Cch,64,55
	-15.0

	Cch,128,93
	-21.6
	Cch,64,56
	-16.6

	Cch,128,94
	-19.6
	Cch,64,57
	-16.6

	Cch,128,95
	-18.7
	Cch,32,30
	-10.6

	Cch,128,96
	-17
	Cch,32,31
	-13.4


Table 8:  Definition of 26 other users orthogonal channels on downlink when HS-PDSCH Ec/Ior=-6dB. Includes 19 users with SF=128, 5 users with SF=64 and 2 users with SF =32.
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