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1 Introduction

The WI on support for DC-HSUPA has been approved during 3GPP RAN #43 ‎[1]. In this contribution we propose several modifications on existing BS RF requirements (TS 25.104), based on previous proposal ‎[2].
2 Deployment Scenarios

According to ‎[1], the WI objective is to specify Dual Cell HSUPA operation for the following scenarios:

· The dual carrier transmission only applies to HSUPA UL physical channels and DPCCH.
· The carriers belong to the same Node-B and are on adjacent carriers
· Operation with at least 2 carriers configured simultaneously in downlink. In this case the duplex distance between uplink carrier n and downlink carrier n will respect single carrier rules.

3 Impact on Technical Specifications 25.104 (Rel 9)
3.1 Tx-Rx frequency separation

In section 5.3, clause d), it is specified that for bands XII, XIII and XIV the Tx-Rx frequency separation in table 5.0A shall be the minimum spacing between UL and any of the DL carriers. As in DC-HSUPA we always need to use both DL carriers associated with the UL carriers this clause will prevent deployment of DC-HSUPA in the specified bands. 

As there is interest in deploying DC-HSUPA in these bands, we propose the modification of text in clause d). This may have an impact on the UE receiver requirements, more precisely on sensitivity. It may be needed to relax the UE sensitivity requirement when operating in DC-HSUPA mode, as the resulting frequency separation will be smaller with 5 MHz compared to the one specified in table 5.0A.
3.2 Impact on TX and RX requirements
We did not identify any impact on transmitter requirements. 

The BS receiver requirements are already specified under the assumption that multi-carrier operation is supported, so we do not foresee any impact.
3.3 Impact on BS Demodulation Requirements.
· The proposal is to take the same approach as for UE when DC-HSDPA was introduced, and simply scale up the demodulation performance requirements. The corresponding text proposal is attached.
4 References

[1] RP-0900014 WID Dual-Cell HSUPA, RAN#43 Biarritz, France, March 2009.
[2] R4-091807 Support for DC-HSUPA – Impact on BS RF Requirements, RAN4 #41,San Francisco, USA
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3.2
Abbreviations

For the purposes of the present document, the following abbreviations apply:

16QAM
16 Quadrature Amplitude Modulation

ACIR
Adjacent Channel Interference Ratio

ACLR
Adjacent Channel Leakage power Ratio

ACS
Adjacent Channel Selectivity

BS
Base Station

BER
Bit Error Ratio

BLER
Block Error Ratio

CW
Continuous Wave (unmodulated signal)

DC-HSDPA
Dual Cell HSDPA
DC-HSUPA
Dual Cell HSUPA
DL
Down Link (forward link)

FDD
Frequency Division Duplexing

GSM
Global System for Mobile Communications

HSDPA
High Speed Downlink Packet Access
HSUPA
High Speed Uplink Packet Access
MIMO
Multiple Input Multiple Output
Pout
Output Power

PRAT
Rated Output Power

PHS
Personal Handyphone System

PPM
Parts Per Million

QPSK
Quadrature Phase Shift Keying

RSSI
Received Signal Strength Indicator

SIR
Signal to Interference ratio

TDD
Time Division Duplexing

TPC
Transmit Power Control

UARFCN
UTRA Absolute Radio Frequency Channel Number

UE
User Equipment
UL
Up Link (reverse link)

WCDMA
Wideband Code Division Multiple Access
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5.2
Frequency bands

a)
UTRA/FDD is designed to operate in the following paired bands:

Table 5.0: Frequency bands

	Operating Band
	UL Frequencies
UE transmit, Node B receive
	DL frequencies
UE receive, Node B transmit

	I
	1920 - 1980 MHz
	2110 -2170 MHz

	II
	1850 -1910 MHz
	1930 -1990 MHz

	III
	1710-1785 MHz
	1805-1880 MHz

	IV
	1710-1755 MHz
	2110-2155 MHz

	V
	824 - 849MHz
	869-894MHz

	VI
	830-840 MHz
	875-885 MHz

	VII
	2500 - 2570 MHz
	2620 - 2690 MHz

	VIII
	880 - 915 MHz
	925 - 960 MHz

	IX
	1749.9 - 1784.9 MHz
	1844.9 - 1879.9 MHz

	X
	1710-1770 MHz
	2110-2170 MHz

	XI
	1427.9 - 1452.9 MHz
	1475.9 - 1500.9 MHz

	XII
	698 - 716 MHz
	728 - 746 MHz

	XIII
	777 - 787 MHz
	746 - 756 MHz

	XIV
	788 - 798 MHz
	758 - 768 MHz

	XV
	Reserved
	Reserved

	XVI
	Reserved
	Reserved

	XVII
	Reserved
	Reserved

	XVIII
	Reserved
	Reserved

	XIX
	830 – 845 MHz
	875 -890 MHz


b)
Deployment in other frequency bands is not precluded
5.3
Tx-Rx frequency separation

a)
UTRA/FDD is designed to operate with the following TX-RX frequency separation

Table 5.0A: Tx-Rx frequency separation

	Operating Band
	TX-RX frequency separation

	I
	190 MHz

	II
	80 MHz.

	III
	95 MHz.

	IV
	400 MHz

	V
	45 MHz

	VI
	45 MHz

	VII
	120 MHz

	VIII
	45 MHz

	IX
	95 MHz

	X
	400 MHz 

	XI
	48 MHz

	XII
	30 MHz

	XIII
	31 MHz

	XIV
	30 MHz

	XIX
	45 MHz


b)
UTRA/FDD can support both fixed and variable transmit to receive frequency separation.

c)
The use of other transmit to receive frequency separations in existing or other frequency bands shall not be precluded.

d)
When configured to operate in dual carrier cells the TX-RX frequency separation in Table 5.0A shall be applied to UL and DL of the serving cell. For bands XII, XIII and XIV, the TX-RX frequency separation in Table 5.0A shall be the minimum spacing between corresponding UL and DL carriers.

5.4
Channel arrangement

5.4.1
Channel spacing

The nominal channel spacing is 5 MHz, but this can be adjusted to optimise performance in a particular deployment scenario.
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8.10.2
ACK mis-detection

The probability of ACK mis-detection, P(ACK->NACK or DTX) (= mis-detected when ACK is transmitted) shall not exceed the required error ratio for the Ec/N0 specified in Table 8.17.
Table 8.17: Performance requirements for ACK mis-detection

	Propagation condition
	Received Ec/N0
For BS with Rx Diversity
	Required error ratio

	Static
	-17.3 dB
	< 10-2

	Case 1
	-10.7 dB
	< 10-2

	Case 2*
	-13.6 dB
	< 10-2

	Case 3*
	-12.1 dB
	< 10-2

	* Not applicable for Home BS


8.11
Demodulation of E-DPDCH in multipath fading condition 

The performance requirement of the E-DPDCH in multi path fading condition is determined by the minimum throughput, R. For the test parameters specified in Table 8.18, the minimum requirements are specified on Table 8.19. For  dual carrier operation (DC-HSUPA) these requirements shall apply per carrier.
Table 8.18: Test parameters for testing E-DPDCH

	Parameter
	Unit
	Test

	RSN
	
	{0, 1, 2, 3}

	HARQ combining
	
	IR

	Maximum number of HARQ transmission
	
	4

	Power control
	
	OFF

	DPCCH slot format
	
	0

	E-DPCCH # code words
	
	1024, no optimization based on
 prior knowledge of valid code words.

	Physical channels to be turned on
	
	DPCCH, E-DPDCH and E-DPCCH


Table 8.19 Minimum Requirement for E-DPDCH

	Fixed 
Reference Channel
	Reference value, EC/N0 (dB), 
for R ≥ 30% and R ≥ 70% of maximum information bit rate

	Propagation conditionsPropagation conditions
	FRC1
	FRC2
	FRC3
	FRC4
	FRC5
	FRC6
	FRC7
	FRC8

	
	
	
	
	
	
	
	
	Non 
E-DPCCH boosting
	E-DPCCH Boosting



	Pedestrian  A
without RX diversity
	30%
	-2.4
	0.8
	2.4
	-7.1
	-4.4
	-1.4
	-15.0
	NA
	NA

	
	70%
	3.7
	7.1
	9.1
	-0.6
	2.1
	5.2
	-8.4
	16.2
	16.9

	Pedestrian  A
with RX diversity
	30%
	-6.2
	-3.1
	-1.4
	-10.6
	-8.0
	-5.0
	-18.3
	NA
	NA

	
	70%
	-1.0
	2.2
	4.1
	-5.2
	-2.6
	0.2
	-13.3
	10.1
	10.4

	Pedestrian  B
without RX diversity*
	30%
	-2.5
	1.1
	3.5
	-7.5
	-4.7
	-1.3
	-13.6
	NA
	NA

	
	70%
	3.9
	NA
	NA
	-2.1
	0.9
	5.3
	-10.1
	NA
	NA

	Pedestrian  B
with RX diversity*
	30%
	-6.1
	-3.1
	-1.0
	-10.7
	-8.1
	-4.9
	-18.0
	NA
	NA

	
	70%
	-0.3
	3.9
	8.2
	-5.7
	-2.9
	0.7
	-13.8
	12.4
	13.1

	Vehicular 30
without RX diversity*
	30%
	-2.5
	1.0
	3.2
	-7.5
	-4.6
	-1.4
	-14.3
	NA
	NA

	
	70%
	4.9
	NA
	NA
	-1.7
	1.4
	5.8
	-10.1
	NA
	NA

	Vehicular 30
with RX diversity*
	30%
	-6.1
	-2.9
	-0.9
	-10.7
	-8.0
	-4.9
	-17.6
	NA
	NA

	
	70%
	0.6
	4.7
	8.8
	-5.4
	-2.6
	1.0
	-13.7
	13.3
	13.6

	Vehicular 120
without RX diversity*
	30%
	-2.1
	1.3
	3.6
	-7.3
	-4.2
	-1.2
	-14.0
	NA
	NA

	
	70%
	5.1
	NA
	NA
	-1.3
	1.5
	6.1
	-10.1
	NA
	NA

	Vehicular 120
with RX diversity*
	30%
	-5.7
	-2.6
	-0.5
	-10.4
	-7.6
	-4.3
	-17.0
	NA
	NA

	
	70%
	0.7
	5.0
	9.5
	-5.1
	-2.3
	1.2
	-13.2
	NA
	NA

	* Not applicable for Home BS
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