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1. Introduction

In the last meeting RAN4 initiated the work related to the WI on dual cell HSUPA [1]. An ad hoc session was held and a number of issues particularly related to HSUPA were identified for further studies and analysis [2]. 
It has been shown in [3] that in typical scenarios there will be large power different on the two UL carriers in DC HSUPA operation. In [4] we have addressed how to define the inner loop power control accuracy requirements for DC HSUPA. In [4] it was also proposed to perform studies to evaluate the impact of the proposed requirements on the system. In this paper we propose assumptions and system models for performing these studies.  
2. System Model
The evaluation is to be carried out using dynamic simulations in a multi-cellular environment. The details of different proposed models and parameters are given below:
2.1. Simulated Cases and Inaccuracy Models
The following cases in terms of power control step size accuracy are simulated to study the system impact. The simulations are proposed for 1 dB power control step size (see table 2). 

Reference Case:
The reference case is called:

· Model # 0

For model # 0 the inaccuracy = ( 0.5 dB (uniform distribution) for every 1 dB power step over entire power control dynamic range regardless of the power difference on the 2 carriers

· ( 0.5 dB of inaccuracy is according to current single carrier requirements in TS 25.101.
Inaccuracy Models for DC HSUPA:
Two different models are proposed for doing system evaluations:

· Model # 1
· Model # 2
The inaccuracy is uniformly distributed between the specified tolerance ranges. The model # 1 and model # 2 are defined in table # 1 and table 2 respectively.

Table 1: Inner loop power control inaccuracy model # 1 
	TPC power step tolerance on each individual carrier
	Power difference between the carriers

	
	Power step = 1  dB (Note 1)
	

	Single Carrier
	± 0.5 dB
	N/A

	Dual carrier
	± 0.6 dB
	P(Carrier 1) ( P(Carrier 2) - 5dB



	Dual carrier
	± 0.6 dB
	P(Carrier 2) - 5 ( P(Carrier 1) ( P(Carrier 2) - 10dB




	Dual carrier
	± 0.8 dB
	P(Carrier 2) - 10 ( P(Carrier 1) ( P(Carrier 2) – 15 dB

	Note 1: Given that TPC_cmd_1 represents the TPC command for carrier 1 and TPC_cmd_2 represents the TPC_command for carrier 2, the requirement is valid for any combination of TPC_cmd_1 and TPC_cmd_2, i.e any combination of (TPC_cmd_1, TPC_cmd_2) from the set defined as [(+1,+1); (+1, 0); (+1, -1); (0, +1); (0, 0); (0, -1); (-1, +1); (-1, 0); (-1, -1)].


Table 2: Inner loop power control inaccuracy model # 2 

	TPC power step tolerance on each individual carrier
	Power difference between the carriers

	
	Power step = 1  dB (Note 1)
	

	Single Carrier
	± 0.5 dB
	N/A

	Dual carrier
	± 0.8 dB
	P(Carrier 1) ( P(Carrier 2) - 5dB



	Dual carrier
	± 0.8 dB
	P(Carrier 2) - 5 ( P(Carrier 1) ( P(Carrier 2) - 10dB




	Dual carrier
	± 1 dB
	P(Carrier 2) - 10 ( P(Carrier 1) ( P(Carrier 2) – 15 dB

	Note 1: Given that TPC_cmd_1 represents the TPC command for carrier 1 and TPC_cmd_2 represents the TPC_command for carrier 2, the requirement is valid for any combination of TPC_cmd_1 and TPC_cmd_2, i.e any combination of (TPC_cmd_1, TPC_cmd_2) from the set defined as [(+1,+1); (+1, 0); (+1, -1); (0, +1); (0, 0); (0, -1); (-1, +1); (-1, 0); (-1, -1)].


2.2. Scheduling Model
Since scheduling is implementation dependent therefore it is up to the interested company to use a realistic scheduling scheme. However scheduling will have an impact on the power difference on the two carriers. Therefore, in order to interprete the results preferably the scheduling methodology used in the simulation is elaborated (to some extent) when the results are presented. 

2.3. Simulation Parameters
The simulation parameters are listed in table 3 below.
Table 3: Simulation parameters used in system simulation
	Parameter
	Value

	Network model
	7 sites (3 sectors); 3 sectors per site with wrap around. 

	Site-to-site distance
	500 meters

	Channel model
	PA3; UE speed = 3 km/hr

	Service
	Full buffer

	BS receiver type
	2 way receiver diversity

	TPC command error rate
	Based on UL quanity

	TPC step size
	1 dB

	TPC delay
	2 slots

	Carrier Frequency
	2.0 GHz (band I)

	UE maximum output power
	21 dBm

	Shadow fading standard deviation
	8 dB

	BLER target
	1%

	Maximum HARQ transmissions
	4

	EUL active set size per carrier
	3

	Power control step inaccuracy modeling
	Uniform distribution of error


3. Performance Measures
The outcome of the simulation should be for all models (model # 0, #1 and #2) to observe: 

· Average uplink throughput per sector
· Power difference between UL carriers
· CDF based on slot or TTI level samples 
4. Timeline
It is proposed to provide system simulation results in the August meeting (RAN4#52).
5. Summary
System simulation assumptions to evaluate the impact of the proposed inner loop power control accuracy requirements on the system capacity in DC HSUPA are proposed in this paper. It is suggested to provide results in the next RAN4 meeting so that the work related to the inner loop power control requirements could progress. 
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