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1. Introduction
A work-item for Dual-Cell HSDPA operation on adjacent carriers was approved in RAN #40[1]. Among other topics, the work-item involves specifying UE RF requirements, which was previously discussed in [2] and [3]. Specifically, [3] highlighted that there might be a need for a specific reference measurement channel (RMC), for Dual Cell operation, since the legacy 12.2 kbps RMC need not necessarily be supported on both carriers.

2. 12.2 kbps RMC performance
Many of the RF requirements are today specified as a maximum block error rate DPCH (BLER), on the 12.2 kbps RMC, for given propagation conditions and energy levels. Ideal AWGN simulation results for the current FDD DPCH 12.2 kbps RMC can be found in Figure 1. As can be seen a BER of 0.001 is achieved for a point where Ec/Ior = -6 dB and Ior/Ioc = -13.5 dB. An ideal receiver is thus capable of receiving the DPCH 12.2 kbps RMC, with a BER of less than 0.001,  at an Ec/Io larger than -19.5 dB.
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Figure 1 Ideal results for the 12.2 kbps RMC
3. Dual Cell RMC proposal

When defining a Dual Cell RMC for the HS-DSCH, the following parameters need to be considered.

· Number of codes

· Modulation

· Transport Block Size

· Number of HARQ retransmissions, and HARQ buffer size
Since the RMC is intended to be used for radio performance testing, in scenarios where noise-levels generated in the receiver will be relatively high, we suggest that QPSK is used. Furthermore, because of the inherent spreading factor 16 of HS-DSCH, it is difficult to achieve the same robustness for a HS-DSCH RMC as for a DPCH channel. In order to minimize the difference in required Ec/Io for the new RMC, a single code using the lowest available coding rate is therefore chosen as a starting point. HARQ retransmissions are disabled in order to limit the test-time. The candidate RMC parameters are shown in Table 1.
Table 1 Dual Cell RMC parameters

	Parameter
	Unit
	Value

	Nominal Avg. Inf. Bit Rate
	kbps
	60

	Inter-TTI Distance
	TTI’s
	1

	Number of HARQ Processes
	Processes
	6

	Information Bit Payload (
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)
	Bits
	120

	Number Code Blocks
	Blocks
	1

	Binary Channel Bits Per TTI
	Bits
	960

	Total Available SML’s in UE
	SML’s
	19200

	Number of SML’s per HARQ Proc.
	SML’s
	3200

	Coding Rate
	
	0.15

	Number of Physical Channel Codes
	Codes
	1

	Modulation
	
	QPSK

	Note:
The HS-DSCH shall be transmitted continuously with constant power but only every third TTI shall be allocated to the UE under test.


Simulation results for the candidate RMC are shown in Figure 1. 
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Figure 2 Simulation results for proposed HS-DSCH reference channel, Ec/Ior = -10.2 dB
As can be seen a BLER of 0.1 is achieved for a point where Ec/Ior = -10.2 dB and Ior/Ioc = -5.7 dB. An ideal receiver is thus capable of receiving the candidate Dual Cell RMC, with a BLER of less than 0.1, at an Ec/Io larger than –15.9 dB. This level of Ec/Io is roughly 4 dB higher than the -19.5 dB that was required to reach a BER of 0.001 for the 12.2 kbps DPCH RMC. 

The current requirement for reference sensitivity in [4], is shown in the excerpt below

7.3
Reference sensitivity level

The reference sensitivity level <REFSENS> is the minimum mean power received at the UEantenna port at which the Bit Error Ratio (BER) shall not exceed a specific value.

3.1.1 7.3.1
Minimum requirement

The BER shall not exceed 0.001 for the parameters specified in Table 7.2.

Table 7.2: Test parameters for reference sensitivity

	Operating Band
	Unit
	DPCH_Ec <REFSENS> 
	<REFÎor>

	I
	dBm/3.84 MHz
	-117
	-106.7

	II
	dBm/3.84 MHz
	-115
	-104.7

	III
	dBm/3.84 MHz
	-114
	-103.7

	IV
	dBm/3.84 MHz
	-117
	-106.7

	V
	dBm/3.84 MHz
	-115
	-104.7

	VI
	dBm/3.84 MHz
	-117
	-106.7

	VII
	dBm/3.84 MHz
	-115
	-104.7

	VIII
	dBm/3.84 MHz
	-114
	-103.7

	IX
	dBm/3.84 MHz
	-116
	-105.7

	X
	dBm/3.84 MHz
	-117
	-106.7

	NOTE 1
For Power class 3 and 3bis this shall be at the maximum output power

NOTE 2
For Power class 4 this shall be at the maximum output power

NOTE 3
For the UE which suports both Band III and Band IX operating frequencies, the reference sensitivity level of -114.5 dBm DPCH_Ec <REFSENS> shall apply for Band IX. The corresponding <REFÎor> is -104.2 dBm


If an equivalent requirement on reference sensitivity is to be created for the Dual-Cell RMC, the levels that were used for DPCH_Ec <REFSENS> and <REFÎor> need to be increased by 4 dB, as was derived earlier in the section. The result would be the following text proposal:
7.x
Reference sensitivity level for Dual Carrier

The reference sensitivity level <REFSENS> is the minimum mean power received at the UEantenna port at which the HS-DSCH Block Error Rate (BLER) shall not exceed a specific value.

7.x.1
Minimum requirement

The BLER on each individual carrier shall not exceed 0.1 for the parameters specified in Table 7.y.

Table 7.y: Test parameters for reference sensitivity

	Operating Band
	Unit
	HS-PDSCH_Ec <REFSENS> 
	<REFÎor>

	I
	dBm/3.84 MHz
	-113
	-102.7

	II
	dBm/3.84 MHz
	-111
	-100.7

	III
	dBm/3.84 MHz
	-110
	-99.7

	IV
	dBm/3.84 MHz
	-113
	-102.7

	V
	dBm/3.84 MHz
	-111
	-100.7

	VI
	dBm/3.84 MHz
	-113
	-102.7

	VII
	dBm/3.84 MHz
	-111
	-100.7

	VIII
	dBm/3.84 MHz
	-110
	-99.7

	IX
	dBm/3.84 MHz
	-112
	-101.7

	X
	dBm/3.84 MHz
	-113
	-102.7

	NOTE 1
For Power class 3 and 3bis this shall be at the maximum output power

NOTE 2
For Power class 4 this shall be at the maximum output power

NOTE 3
For the UE which supports both Band III and Band IX operating frequencies, the reference sensitivity level of -110.5 dBm DPCH_Ec <REFSENS> shall apply for Band IX. The corresponding <REFÎor> is -100.2 dBm


4. HS-SCCH settings

In order for the HS-DSCH RMC to work, the control channel needs to be correctly received. It is therefore suggested to set the Ec/Ior for HS-SCCH sufficiently high in order for it to not affect the performance on HS-DSCH.  One proposal could be an  Ec/Ior level of around -5 dB.
5. Appendix Simulation Assumptions
Simulation assumptions according to discussions in the section above are summarized in Table 1.
Table 2 Simulation Assumptions for proposed Dual-Cell HS-DSCH RMC
	Parameter


	Assumption

	Chip rate
	3.84 Mcps

	HSDPA control channels present
	HS-SCCH set size is 4

	DL DPCH reference channel
	12.2 kbps

	DL DPCH closed loop power control
	Off

	Channel estimation
	Practical, floating point

	RX AGC
	Off

	Number of bits in A/D converter
	Floating point

	Number of samples per chip (P) 

for channel synthesis
	P=2 – i.e. 2 samples per chip at input to the receiver

	Channel Ray mapping
	Nearest Tc/P spaced delay (1/ Tc is the chip rate) – P specified above

	SRRC pulse shaping
	On

	Propagation channel types
	AWGN

	Propagation channel update rate
	At least once every 16 chips

	HS-PDSCH Pilot-Data Ratio
	Estimated

	Max number of transmissions per H-ARQ process
	1

	RV sequence
	{0}

	Turbo decoding
	MaxLogMap - 8 iterations

	Primary Scrambling code
	S_dl, 0 as given in 25.213v5.3.0

	SCH 
	On, (Scrambling code Group 0)

	Secondary SCH pattern
	According to Scrambling code Group 0 given in Table 4 of 25.213v5.3.0

	Receiver structure
	MRC (RAKE)

	Number of UE antennas
	1 

	Number of codes
	1

	Transport Block Size
	120

	Modulation
	QPSK
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