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1. Introduction
During RAN4 #38 in Denver, it was agreed that RAN-4 companies would measure the DIP (Dominant Interferer Profile) statistics from a static network simulator using the assumptions as outlined in [1]. 
In a companion document [2], we discussed some system level issues that need to be considered as part of the UE IC Study Item.  The link level interferer simulation has been provided in [3].
One of the issues discussed in [1] was the choice of HSDPA Release that should be used in the link level simulations.

We are recommending the use of F-DPCH in the downlink instead of associated DCH signalling. In our view this has four benefits:

1. It meets the principle adopted by RAN-4 of defining an “HSDPA Only” system

2. It is forward looking. 

3. The results can be applied by carriers that intend to HSDPA services using dedicated carriers. 

4. In our view, the code structure is easier to define
We also recommend performing the link level simulations for Cat 5/6 HSDPA UEs and Cat 7/8 HSDPA UEs based on the CQI statistics derived from network simulation results using the system level assumptions as defined in [1]. 
In this contribution we provide details about the structure of all the channels needed to perform link level simulations.
2. Overhead Channels
Details of the overhead channels and the power allocated to each channel are listed in Table 1. This is the same as was used in previous RAN-4 simulations for HSDPA link level performance.

	Overhead Channels

	Physical Channel
	Parameter
	Value
	Note

	P-CPICH
	P-CPICH_Ec/Ior
	-10dB
	 

	P-CCPCH
	P-CCPCH_Ec/Ior
	-12dB
	Mean power level is shared with SCH.

	SCH
	SCH_Ec/Ior
	-12dB
	Mean power level is shared with P-CCPCH – SCH includes P- and S-SCH, with power split between both. P-SCH code is S_dl,0 as per TS25.213. S-SCH pattern is scrambling code group 0

	PICH
	PICH_Ec/Ior
	-15dB
	 


Table 1: Definition of Overhead Channels

3. HSDPA Control Channels
On the downlink, the 2 control channels are the HS-SCCH and F-DPCH. In order to emulate a realistic scenario we propose the following:
· The control channel set-up should support 20 active users in a cell

· Since one F-DPCH can serve 10 users, one would require 2 F-DPCH channels to support 20 users. One of the F-DPCH channels (F-DPCH 1) would be used by the Device Under Test (DUT) that we will denote as UE 1.

· The power allocation for the 2 F-DPCH channels will be different. 

· In the first step of the simulation, the powers allocated to F-DPCH will be constant. In the second step, one could perform dynamic simulation by changing the power allocated to all UEs (except for the DUT) by +/- 1 dB every symbol subject to a total Node-B power constraint. Agreement on need to perform dynamic simulation still needs to be discussed and agreed to.
· 2 UEs can be scheduled within the same TTI

· This would require the use of 2 HS-SCCHs on the downlink. One would be for the UE under test (UE 1) and the other would be for the other UE (UE 2).

· The power allocation for the 2 HS-SCCH channels will be different.

· In the first step of the simulation, the powers allocated to HS-SCCH will be constant. In the second step, one could perform dynamic simulation by changing the power allocated to HS-SCCH 2 by +/- 1 dB every slot subject to a total Node-B power constraint. This would simulate the effects of power control for HS-SCCH 2. Agreement on need to perform dynamic simulation still needs to be discussed and agreed to.
Details of the overhead channel power allocation will be provided in the sections that follow.

4. Cat 5/6 HSDPA UE Channel Definitions for the Serving Cell
We define the details of the simulation set-up for 2 cases. In the first case 25% of the Node-B power is allocated to the DUT (UE 1). In the second case 50% of the Node-B power is allocated to the DUT. Note that, OCNS is not defined since all the power is allocated to the channels defined below.

4.1 25% of Node-B Power for HS-DSCH for DUT
In Table 2a the detailed code structure and power allocation for the serving is cell is provided for the case of 5 codes with QPSK modulation.

	Cat 5/6 HSDPA: QPSK (5 HS-DSCH Codes)

	 
	TTI

	 
	1
	2
	3
	4
	5
	6

	DUT (UE 1)
	(5, 25%)4Q
	(5, 25%)4Q
	(5, 25%)4Q
	(5, 25%)4Q
	(5, 25%)4Q
	(5, 25%)4Q

	UE 2
	(8, 35%)4Q
	(4, 35%)4Q
	(2, 35%)4Q
	(8, 35%)16Q
	(4, 35%)16Q
	(2, 35%)16Q

	OVHD
	20%
	20%
	20%
	20%
	20%
	20%

	HS-SCCH 1
	10.0%
	10.0%
	10.0%
	10.0%
	10.0%
	10.0%

	HS-SCCH 2
	2.5%
	2.5%
	2.5%
	2.5%
	2.5%
	2.5%

	F-DPCH 1
	5.0%
	5.0%
	5.0%
	5.0%
	5.0%
	5.0%

	F-DPCH 2
	2.5%
	2.5%
	2.5%
	2.5%
	2.5%
	2.5%


Table 2a: Cat 5/6, 5 Code Serving Cell Definitions
In Table 2b the detailed code structure and power allocation for the serving is cell is provided for the case of 4 codes with 16-QAM modulation.

	Cat 5/6 HSDPA: 16-QAM (4 HS-DSCH Codes)

	 
	TTI

	 
	1
	2
	3
	4
	5
	6

	DUT (UE 1)
	(4, 25%)16Q
	(4, 25%)16Q
	(4, 25%)16Q
	(4, 25%)16Q
	(4, 25%)16Q
	(4, 25%)16Q

	UE 2
	(8, 35%)4Q
	(4, 35%)4Q
	(2, 35%)4Q
	(8, 35%)16Q
	(4, 35%)16Q
	(2, 35%)16Q

	OVHD
	20%
	20%
	20%
	20%
	20%
	20%

	HS-SCCH 1
	10.0%
	10.0%
	10.0%
	10.0%
	10.0%
	10.0%

	HS-SCCH 2
	2.5%
	2.5%
	2.5%
	2.5%
	2.5%
	2.5%

	F-DPCH 1
	5.0%
	5.0%
	5.0%
	5.0%
	5.0%
	5.0%

	F-DPCH 2
	2.5%
	2.5%
	2.5%
	2.5%
	2.5%
	2.5%


Table 2b: Cat 5/6, 4 Code Serving Cell Definitions

Note the following:

1. (N, M%) in the table above refers to the UE being allocated N HS-DSCH codes and M% of the total Node-B power. 

2. HS-SCCH 1 and F-DPCH 1 are used by the DUT and are allocated sufficient power so that a Type 0 UE (RAKE) would be able to reliably decode the contents at the edge of the cell. For the 2 antenna case (Rx Diversity), one could potentially reduce the amount of power allocated to HS-SCCH and F-DPCH and allocate them to the HS-DSCH channels.

3. The table contents in BLUE (or with subscripts 4Q) for HS-DSCH indicate QPSK modulation is used while the table contents in GREEN (or with subscripts 16Q) indicate that 16-QAM modulation is used.

4. OVHD refers to the over-head channels defined in Table 1.

5. Note that OCNS does not to be explicitly defined since all available Node-B power is allocated to the different channels.

6. The code-tree that is utilized is changing in a time-varying manner. For example for the 5 code (QPSK) case, during TTI=1, 13-HS-DSCH codes are utilized for UE 1 and UE 2. During TTI=2, 9 HS-DSCH codes are used for UE 1 and UE 2. The pattern repeats itself after 6 TTIs.
4.2 50% of Node-B Power for HS-DSCH for DUT
In Table 3a the detailed code structure and power allocation for the serving is cell is provided for the case of 5 codes with QPSK modulation.

	Cat 5/6 HSDPA: QPSK (5 HS-DSCH Codes)

	 
	TTI

	 
	1
	2
	3
	4
	5
	6

	DUT (UE 1)
	(5, 50%)4Q
	(5, 50%)4Q
	(5, 50%)4Q
	(5, 50%)4Q
	(5, 50%)4Q
	(5, 50%)4Q

	UE 2
	(3, 10%)4Q
	(2, 10%)4Q
	(1, 10%)4Q
	(3, 10%)16Q
	(2, 10%)16Q
	(1, 10%)16Q

	OVHD
	20%
	20%
	20%
	20%
	20%
	20%

	HS-SCCH 1
	10.0%
	10.0%
	10.0%
	10.0%
	10.0%
	10.0%

	HS-SCCH 2
	2.5%
	2.5%
	2.5%
	2.5%
	2.5%
	2.5%

	F-DPCH 1
	5.0%
	5.0%
	5.0%
	5.0%
	5.0%
	5.0%

	F-DPCH 2
	2.5%
	2.5%
	2.5%
	2.5%
	2.5%
	2.5%


Table 3a: Cat 5/6, 5 Code Serving Cell Definitions

In Table 3b the detailed code structure and power allocation for the serving is cell is provided for the case of 4 codes with 16-QAM modulation.

	Cat 5/6 HSDPA: 16-QAM (4 HS-DSCH Codes)

	 
	TTI

	 
	1
	2
	3
	4
	5
	6

	DUT (UE 1)
	(4, 50%)16Q
	(4, 50%)16Q
	(4, 50%)16Q
	(4, 50%)16Q
	(4, 50%)16Q
	(4, 50%)16Q

	UE 2
	(3, 10%)4Q
	(2, 10%)4Q
	(1, 10%)4Q
	(3, 10%)16Q
	(2, 10%)16Q
	(1, 10%)16Q

	OVHD
	20%
	20%
	20%
	20%
	20%
	20%

	HS-SCCH 1
	10.0%
	10.0%
	10.0%
	10.0%
	10.0%
	10.0%

	HS-SCCH 2
	2.5%
	2.5%
	2.5%
	2.5%
	2.5%
	2.5%

	F-DPCH 1
	5.0%
	5.0%
	5.0%
	5.0%
	5.0%
	5.0%

	F-DPCH 2
	2.5%
	2.5%
	2.5%
	2.5%
	2.5%
	2.5%


Table 3b: Cat 5/6, 4 Code Serving Cell Definitions

The comments immediately following Tables 2a and 2b apply to Tables 3a and 3b. In addition, note the following:

Note the following:

1. Given that only 10% of Node-B power remains after 50% has been allocated to the DUT (UE 1), the same number of HS-DSCH codes as defined in Tables 2a does not seem as reasonable. For example allocating 10% of the Node-B power to serve a user with 8 codes seems to be a low likelihood event. For this reason, we are redefining a different number of HS-DSCH codes that are allocated to UE 2.
5. Cat 7/8 HSDPA UE Channel Definitions for the Serving Cell
We define the details of the simulation set-up for only 1 case. Given that the DUT is allocated 8 or 10 codes, we assume that 50% of the Node-B power is allocated to the DUT.

In Table 4a the detailed code structure and power allocation for the serving is cell is provided for the case of 10 codes with QPSK modulation.

	Cat 7/8 HSDPA: QPSK (10 HS-DSCH Codes)

	 
	TTI

	 
	1
	2
	3
	4
	5
	6

	DUT (UE 1)
	(10, 50%)4Q
	(10, 50%)4Q
	(10, 50%)4Q
	(10, 50%)4Q
	(10, 50%)4Q
	(10, 50%)4Q

	UE 2
	(3, 10%)4Q
	(2, 10%)4Q
	(1, 10%)4Q
	(3, 10%)16Q
	(2, 10%)16Q
	(1, 10%)16Q

	OVHD
	20%
	20%
	20%
	20%
	20%
	20%

	HS-SCCH 1
	10.0%
	10.0%
	10.0%
	10.0%
	10.0%
	10.0%

	HS-SCCH 2
	2.5%
	2.5%
	2.5%
	2.5%
	2.5%
	2.5%

	F-DPCH 1
	5.0%
	5.0%
	5.0%
	5.0%
	5.0%
	5.0%

	F-DPCH 2
	2.5%
	2.5%
	2.5%
	2.5%
	2.5%
	2.5%


Table 4a: Cat 7/8, 10 Code Serving Cell Definitions

In Table 4b the detailed code structure and power allocation for the serving is cell is provided for the case of 8 codes with 16-QAM modulation.

	Cat 7/8 HSDPA: 16-QAM (8 HS-DSCH Codes)

	 
	TTI

	 
	1
	2
	3
	4
	5
	6

	DUT (UE 1)
	(8, 50%)16Q
	(8, 50%)16Q
	(8, 50%)16Q
	(8, 50%)16Q
	(8, 50%)16Q
	(8, 50%)16Q

	UE 2
	(3, 10%)4Q
	(2, 10%)4Q
	(1, 10%)4Q
	(3, 10%)16Q
	(2, 10%)16Q
	(1, 10%)16Q

	OVHD
	20%
	20%
	20%
	20%
	20%
	20%

	HS-SCCH 1
	10.0%
	10.0%
	10.0%
	10.0%
	10.0%
	10.0%

	HS-SCCH 2
	2.5%
	2.5%
	2.5%
	2.5%
	2.5%
	2.5%

	F-DPCH 1
	5.0%
	5.0%
	5.0%
	5.0%
	5.0%
	5.0%

	F-DPCH 2
	2.5%
	2.5%
	2.5%
	2.5%
	2.5%
	2.5%


Table 4b: Cat 7/8, 8 Code Serving Cell Definitions

The notes following Tables 2a and 2b are applicable to Tables 4a and 4b.

6. HSDPA UE Channel Definitions for the Interfering Cells
For the 5 interfering cells, we propose using exactly the same definition as in Tables 2a, 2b, 3a, 3b, 4a, and 4b above so the usage in the serving cell and the interfering cell is symmetric.
For example, if the serving cell test is defined by Table 2a, the interfering cells would all be defined by Table 2a as well. This leads to a simple symmetric definition for the code structure and power allocated to the interfering cells.

7. Other Assumptions
Note that the definitions above for the Cat 5/6 and Cat 7/8 UE are in line with the definition of FRC H-Set 3 and FRC H-Set 6 that RAN-4 has used extensively in its previous simulation work. As such, assumptions that have been previously used in RAN-4 can be utilized here.

· Max Number of HARQ Transmissions: 4

· Redundancy & Constellation Version Sequence

· QPSK

: {0,2,5,6}

· 16-QAM
: {6,2,1,5}
Note that OCNS definitions from previous RAN-4 HSDPA simulation work do not apply here.
8. Conclusions 

In this contribution, detailed definitions for the HS-DSCH, HS-SCCH, F-DPCH, and all the over-head channels have been provided for both the serving cell and the interfering cell. The definitions in this document in conjunction with information provided in [2] and [3] can be used to progress the UE IC study item in RAN-4 for the case of HSDPA.
The assumptions used in creating this contribution are forward looking (support Rel 6 HSDPA) and are defined in such a manner as to allow for other companies to easily duplicate the scenarios defined.
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