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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 order to make further progress for the Study Item, we believe that a few other issues need to be addressed. These issues include (but are not limited to):

· Definition of link level simulation scenarios

· Agreement on use of base-line comparison receiver for the agreed to simulation scenarios
· Agreement on assumptions to be used in the link level receiver simulations
· HSDPA UE Release and Categories 
2. Link Level Simulation Scenarios
Defining the DIP is only part of the information needed to define the link level simulation scenario. Other parameters that need to be defined (as a minimum) include the level of inter-cell interference (geometry) and the level of inter-chip interference (the channel model).

The different scenarios that are candidates for evaluation are summarized in the figure below by using a 2-D description of the scenarios. The X-axis represents the amount of inter-chip interference (ICI) and the Y-axis represents the amount of inter-cell interference.
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Figure 1: A Simple Way to View the Different Link Level Scenarios
· Case I: ICI Limited
· This represents the case when the UE is limited mostly by intra-cell interference (due to loss of orthogonality due to multi path). This would typically be represented by a geometry of 10 dB or higher and a channel with multi-path (Pedestrian B)

· Case II: Interference Limited

· This represents the case when the UE is limited mostly by inter-cell interference. Typically the geometry would be low (~0 dB) and the channel would have little multi-path (Pedestrian A).

· Case III: Both Interference and ICI Limited

· This represents the case when the UE has both low geometry (~ 0 dB) and rich multi-path (Pedestrian  B)
· Case IV: Moderate Interference and ISI

· This represents the case when the UE has reasonable geometry (~3 to 5 dB) and some multi-path (Vehicular A).

The table below summarizes possible values for geometry and the channel types for the scenarios described above.
	
	Geometry (dB)
	Channel Type
	Comments

	CASE I
	10 
	Ped B 3km/hr
	ICI Limited

	CASE II
	0
	Ped A 3 km/hr
	Inter-Cell Interference Limited

	CASE III
	0
	Ped B 3km/hr
	Both Interference and ICI Limited

	CASE IV
	3-5
	Veh A 3 km/hr and
Veh A 30 km/hr
	Moderate Interference and ICI


Table 1: Summary of the Proposed Scenarios

3. Baseline Comparison Receiver(s)
For the 4 cases defined above, apart from characterizing the performance of the UE IC scheme, one should also characterize the performance using a non-IC based scheme that can be used as a base-line comparison. The selection of the base-line receiver for comparison is likely to be different for the different scenarios listed in Table 1.
In Table 2, the baseline receiver proposal for comparison against UE IC is summarized for both the 1 antenna case and the 2 antenna case.
	
	Baseline Receiver 

(1 Rx)
	Baseline Receiver 

(2 Rx)

	CASE I
	Type 2 
	Type 3

	CASE II
	Type 0 and 2
	Type 1 and 3

	CASE III
	Type 0 and 2
	Type 1 and 3

	CASE IV
	Type 0 and 2
	Type 1 and 3


Table 2: Proposal for the Base-Line Receiver

4. Assumptions Used by Receiver in Link Level Simulations
The simulation assumptions to be used in generating the link level performance results for the IC receiver need to be agreed upon. If assumptions used by RAN-4 are too optimistic or simplistic, it will be difficult to extrapolate the real gains of the UE receiver. Alternatively, if the assumptions are too implementation specific, it may make the task of reaching agreement among the participating companies difficult. A proper balance is needed.
In Table 3, a list of some of the assumptions that need to be considered is provided together with a proposal for assumptions to be used for the Study Item phase. Note that the validity of some of these assumptions can have a significant impact on the performance of the UE IC receiver.
	
	Assumption at UE
	Comments

	Code Tree Allocation
	Known at the UE
	If assumed to be known, this has to be signalled to the UE either through a new physical signalling channel or through higher layer signalling. If signalling cannot be guaranteed then this assumption needs to change. 

Note: Signalling this information requires changes by RAN-1 and/or RAN-2. Signalling load for this needs to be better understood.

	Scrambling Code
	Known or Signalled
	

	Channel Impluse Response
	Estimated
	Same as Type 1, 2, and 3 work in RAN-4

	Modulation

Estimation
	Estimated
	


Table 3: Proposed UE Receiver Assumptions
5. HSDPA Release and UE Categories
At the Denver RAN-4 meeting, it was agreed that there would be 2 types of scenarios evaluated. The 2 cases were defined as the 2 “extreme” cases where one case was primarily HSDPA in the serving cell and the interfering cell and the other case would be the DCH case. It was felt that the hybrid case (mixed HSDPA and DCH) would not need to be investigated.

Here we address some issues related to the HSDPA case. Namely, which HSDPA Release should be assumed and also which UE categories should be simulated. A companion contribution at this meeting [2] provides details of the detailed code structure and power allocation for the HSDPA case.
For the HSDPA Release, it is likely that UEs that support the Release 6 features (such as F-DPCH) will start showing up in markets in the next year or so. Also, some operators are planning to deploy HSDPA by dedicating carriers only for HSDPA. With this in mind, we propose that the simulations for HSDPA should assume that F-DPCH is supported and that no associated DCH channels are necessary to support HSDPA services. 
In this scenario, the downlink would be limited to the following channels: HS-DSCH, HS-SCCH, F-DPCH, and all the overhead channels (CPICH, … etc.,). We believe that this scenario is consistent with the goals of defining an “HSDPA only” scenario. It has the additional value of being forward looking. Details of a proposal for the code structure and power allocation can be found in [2].

The second question relating to HSDPA simulations is with respect to the UE categories to simulate. We have collected statistics for the CQI from UEs in a network simulator using the system level assumptions in RAN-4 [1]. We have considered a mixed channel environment (30% Ped A 3 km/kr, 30% Ped B 3 km/hr, 20% Veh A 30 km/hr, 20% Veh A 120 km/hr). The CQI distribution is summarized in Figure 1 below.
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Figure 1: CDF of CQI
The CQI statistics indicates that there is a large proportion of time that UEs are capable of being served with only 5 codes or less. Based on this, it would make sense to have at least 2 simulation scenarios. In one case, a Cat 5/6 HSDPA UE would be used. In the second case, a Cat 7/8 HSDPA UE would be used. It may also be useful to consider a Cat 9/10 HSDPA UE but we do not have a strong position on this.
6. Conclusions 

In this contribution, some open issues with respect to the UE IC study item have been addressed. In particular:
1. Geometries and Channel Propagation Conditions have been proposed in Table 1

2. Baseline Receivers to be used for comparison have been proposed Table 2

3. UE Receiver Assumptions have been proposed Table 3

4. The use of HSDPA Release 6 (F-DPCH) and Cat 5/6 and Cat 7/8 UEs has been proposed.
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