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Introduction

At RAN meeting #29 in Tallinn in September 2005, the new work item (WI) on “Continuous connectivity for packet data users” was approved (see [1]).

During the study item (SI) phase at RAN1 meeting #42 in August/September 2005 in London, a document on “Power Control Simulation for Continuous Connectivity” was presented (see [3]). At RAN1 #42bis in October 2005 a corresponding update of the simulation results was presented (see [4]).

The simulations results depicted in this document describe the power control behaviour when applying the SIR_target lowering/reduction concept on “Continuous Connectivity for Packet Data Users” (see [2]).

This document provides the text proposal for TR 25.903, created for the “Continuous connectivity for packet data users” WI. It is proposed to add a subsection 4.3.2.x with the simulation results to the analysis of the “SIR target reduction” section (4.3.2).
Proposal

For decision: Introduction of the text proposal as described below into TR 25.903.
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========================= Start of the text proposal =======================
4.3.2.x
Simulation of the concept

The aim of this analysis is to show to which value the SIR target of the UL DPCCH can be reduced during the inactivity phase without loosing the stability of the inner loop power control (IL PC). 
Reducing the SIR target for the UL in the Node B could make the reception of the power control commands (TPC) on the UL DPCCH more erroneous, which in turn could make the DL power control less reliable. Therefore the reception of the TPC on the F-DPCH may be more erroneous, requiring extra downlink power. Thus, the criterion to identify the maximum UL SIR target reduction is given by the increase of DL power per F-DPCH, required to maintain a desired F-DPCH TPC error rate (4% is usually considered). 

Furthermore the simulation results show the expected time required to ramp up the UL DPCCH power to the initial SIR target when detecting the user activity. 
4.3.2.x.1
Simulation assumptions

The assumed channels are: AWGN, Vehicular A at 3km/h, 30km/h and 120km/h and a Rayleigh channel with one path at 3km/h. All the considered channels are at the carrier frequency of 2GHz and channel estimation is applied in the receiver. 

The power control timing follows the 25.214 v6.7.0 Annex B, operation with F-DPCH. It is assumed that the UE is able to react to a TPC command with a power adjustment in the immediate next slot and the Node B reacts with an extra slot delay (it is assumed here that the F-DPCH is used in the DL). It is also assumed that the UE and Node B are capable of generating a TPC command in the immediate next slot (in UL/DL) according to the SIR measurements of the previous slot in the DL or UL, respectively. 

The simulation assumption for UL and DL are listed in Table x and y respectively.

	Parameter
	Value

	DPCCH_EC_MAX – maximum transmitted DPCCH energy per PN chip
	Not limited

	DPCCH_EC_MIN – minimum transmitted DPCCH energy per PN chip
	Not limited

	Slot format
	2 TPC bits, 8 Pilot bits-(slot format 1), SF 256

	Inner loop PC
	On, minimum delay 1 slot (PC algorithm 1)

	Inner loop PC range
	Not limited

	Inner loop PC step size
	1dB

	Outer loop PC
	Off

	RX diversity
	Reception with two antennas 

	Channel estimation
	From dedicated pilots


Table x Uplink simulation assumptions

	Parameter
	Value

	geometry
	3dB

	IOR – cell total transmit power
	43dBm

	DPCH_EC_MAX - maximum transmitted F-DPCH energy per PN chip
	30dBm

	DPCH_EC_MIN - minimum transmitted F-DPCH energy per PN chip
	5dBm

	Slot format
	F-DPCH - 2 TPC bits, SF 256

	Inner loop PC
	On, minimum delay 2 slots (DPC_MODE 0)

	Inner loop PC range
	25dB

	Inner loop PC step size
	1dB

	TPC error rate target
	4%

	Outer loop PC
	On (based on DL TPC errors)

	Outer loop PC step size
	0.3dB

	Outer loop PC frequency
	100Hz

	Channel estimation
	From CPICH


Table y Downlink simulation assumptions
4.3.2.x.2
Simulation results 
From Figure a which shows F-DPCH_Ec/Ior vs. the UL DPCCH SIR target it can be seen that when lowering the UL DPCCH SIR target down to -5dB, the transmitted F-DPCH energy per PN chip required to maintain the DL TPC error rate at 4% increases by a very small amount (<0.6dB) in presence of different propagation conditions and channel estimation. This means that despite of UL TPC errors of about 15% (for flat fading, AWGN – Figure b) and 20% (for Veh A3, Veh A30 – Figure b) the DL inner loop power control is kept stable although the SIR target for the UL DPCCH is reduced.The SIR_target before applying a reduction depends on the considered type of service. The higher the data rate of the service the higher the SIR_target and the larger can be the SIR_target reduction. So for higher data rates (SIR_target >0dB) SIR_target reductions of even more than 6dB are possible.
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Figure a DL F-DPCH_EC/IOR vs. UL DPCCH SIR target
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Figure b UL TPC error rate vs. UL DPCCH SIR target

The simulation result depicted in Figure c shows that the UL DPCCH ramp up time, when restoring the UL SIR target lowered to -3dB, is on average well below 12ms (depending on the initial UL SIR target). For realistic UL SIR target reductions (e.g. about 6dB) it can be assumed that this ramp up is finalized well before the first HARQ retransmission. This means that the considered requirement for the reactivation delay (lower than 50ms) can be fulfilled.
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Figure c Reactivation time vs. initial UL DPCCH SIR target
========================= End of the text proposal =======================
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