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1
Introduction
In [1], Dual-Cell HSDPA (DC-HSDPA) on adjacent carriers was approved as a work item. DC-HSDPA is a natural evolution of HSPA by aggregating two 5 MHz downlink carriers to create a larger pipe thereby enabling efficient and flexible spectrum asset utilization. For the ease of communication, the naming convention of “anchor” and “supplemental” carriers introduced in [2] are used throughout the contribution.
The following scenarios have been approved for Rel-8 DC-HSDPA:

· The dual cell transmission only applies to HSDPA physical channels.

· The two cells belong to the same NodeB and are on adjacent carriers.

· The two cells do not use MIMO to serve UEs configured for dual cell operation.

· The two cells operate in the same way frequency band.

Since the Rel-8 DC-HSDPA is limited only to HSDPA physical channels, the current 12.2 kbps downlink reference measurement channel in [3] cannot be used for the UE receiver characteristics requirements. In this contribution, we will propose a new HS reference measurement channel that can be used in both carriers for DC-HSDPA operation.
2
New DL reference measurement channel
Due to the lack of a DPCH in the supplemental carrier, a new reference measurement channel in HS-PDSCH is proposed. In DC-HSDPA mode, this new reference channel can be used in both anchor and supplemental carriers. Then, the combined metric such as the sum data throughput could be adopted for minimum requirement tests.
One big difference between DL dedicated and HS channel is the multiplexed way of data and control channels. In DL DPCH, data (DPDCH) and control (DPDCH) channels are time-multiplexed in one code channel. On the other hand, in HSDPA data (HS-PDSCH) and control (HS-SCCH) channels are code-multiplexed. Since HS-PDSCH cannot work without HS-SCCH in real communication, it is reasonable to include both HS-SCCH and HS-PDSCH into receiver characteristics requirements. For the simplicity of test, we recommend not to use the HARQ for this RF core requirement tests.
It is desirable to have the same or similar reference sensitivity level with new reference channel. In order to do that, it should be required to have the similar data throughput as 12.2 kbps DPCH reference channel combining both HS-SCCH and HS-PDSCH together. However, since the minimum supportable transport block size (TBS) in HS-PDSCH itself is 120 as in Annex A (MAC-ehs required) in [4], it is inevitable to increase the reference sensitivity level in DC-HSDPA
. In order not to increase the reference sensitivity level unnecessarily, we propose to use the HS-SCCH-1 + HS-PDSCH with TBS 120 as new reference measurement channels. The detailed parameters of the HS-PDSCH for the new reference channels are shown in Table 1. For the simplicity of notation, We refer HS-SCCH to HS-SCCH-1 from now on.
Table 1: HS-PDSCH Reference Measurement Channel for DC-HSDPA
	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 (NINF)
	Bits
	120

	Number Code Blocks
	Blocks
	1

	Binary Channel Bits Per TTI
	Bits
	960

	Coding Rate
	
	0.15

	Number of Physical Channel Codes
	Codes
	1

	Modulation
	
	QPSK

	Note: Maximum number of transmission is limited to 1, i.e., retransmission is not allowed.
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Figure 1: Coding Rate for Reference Measurement Channel
3
REFSENS with New Reference Measurement Channel 
Simulation parameters are backward derived from Table 7.2 in [3] to estimate the reference sensitivity level with new reference channel.
· Assuming the room temperature (290 K), receiver thermal noise is given by:

Nth = kBT = -174 dBm + 10*log10(3.84e6) = -108.2 dBm
· Receiver noise figure (NF) is assumed as 9 dB for operating band I.

· Implementation margin (IM) is assumed as 2 dB.

· Band offset (BO) is given by from Table 7.2 in [3]:

	Band
	I
	II
	III
	IV
	V
	VI
	VII
	VIII
	IX
	X
	XI
	XII
	XIII
	XIV

	BO (dB)
	0
	2
	3
	0
	2
	0
	2
	3
	1
	0
	2
	3
	3
	3


· Effective noise is the sum of thermal noise, noise figure, implementation margin and band offset.

Neff = Nth + NF + IM +BO = -97.2 dBm to -94.2 dBm
· Geometry is given by:
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· Ec/Ior for the DPCH reference channel is computed as:
DPCH_Ec/Ior = REFSENS - 
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Using the same Geometry and Ec/Ior with new reference channels cannot meet the minimum requirement of 0.001 BER in the existing spec due to higher bit rate. It also does not make sense to measure the BER with HS channels. 

We ran AWGN simulation by varying Geometry with (-19.8 – Geometry) dB of HS-SCCH_Ec/Ior and -10.3 dB of HS-PDSCH_Ec/Ior for the proposed reference channels. HS-SCCH_Ec/Ior is set to satisfy 0.01 P(Em) in [3].
For other channel configuration, the standard set up for HSDPA in Table C.8 [3] is assumed. BLER and throughput of the HS-PDSCH are shown in Figure 2 and 3, respectively. In Figure 2 and 3, REFSENSdata (HS-PDSCH_Ec) is computed as following, supposing the operating band I:

REFSENSdata = Geometry + Neff + HS-PDSCH _Ec/Ior 
Assuming the criterion of 10% BLER of HS-PDSCH, REFSENSdata is about -113 dBm for operating band I. The corresponding REFSENScontrol is given by


REFSENScontrol = Geometry + Neff + HS-SCCH _Ec/Ior, 
resulting in -117 dBm. The corresponding throughput is approximately 54.6 kbps. In the end, the reference sensitivity revel of the HS proposed reference measurement is shown in Table 2 similarly as Table 7.2 in [3].

Table 2: HS-PDSCH Reference Measurement Channel for DC-HSDPA
	Operating Band
	Unit
	HS-SCCH_Ec <REFSENScontrol> 
	HS-PDSCH_Ec
<REFSENSdata>
	<REFÎor>

	I
	dBm/3.84 MHz
	-117
	-113
	-102.7

	II
	dBm/3.84 MHz
	-115
	-111
	-100.7

	III
	dBm/3.84 MHz
	-114
	-110
	-99.7

	IV
	dBm/3.84 MHz
	-117
	-113
	-102.7

	V
	dBm/3.84 MHz
	-115
	-111
	-100.7

	VI
	dBm/3.84 MHz
	-117
	-113
	-102.7

	VII
	dBm/3.84 MHz
	-115
	-111
	-100.7

	VIII
	dBm/3.84 MHz
	-114
	-110
	-99.7

	IX
	dBm/3.84 MHz
	-116
	-112
	-101.7

	X
	dBm/3.84 MHz
	-117
	-113
	-102.7

	XI
	dBm/3.84 MHz
	-115
	-111
	-100.7

	XII
	dBm/3.84 MHz
	-114
	-110
	-99.7

	XIII
	dBm/3.84 MHz
	-114
	-110
	-99.7

	XIV
	dBm/3.84 MHz
	-114
	-110
	-99.7

	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


Minimum Requirement for the reference sensitivity level in Table 2 is:
· The P(Em) shall not exceed 0.01.

· HS-PDSCH throughput shall exceed 54.6 kbps.

Suppose the symmetric deployment in anchor and supplemental carriers.

· Both carriers carry the same amount of overhead channels (SCH, P-CCPCH, dedicated and etc.).

· The UE still receives only P-CPICH and HS-PDSCH on the supplemental carrier.

Then, minimum requirement for DC-HSDPA is:

· The P(Em) for each carrier shall not exceed 0.01.

· The combined throughput of HS-PDSCH in both carriers shall exceed 109.2 kbps.
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Figure 2: BLER of HS-PDSCH Reference Measurement Channel in AWGN
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Figure 3: Throughput of HS-PDSCH Reference Measurement Channel in AWGN
4
Conclusions
New HS reference measurement channels have been proposed for DC-HSDPA and potential criterion for the minimum requirements have been presented.
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� Reference sensitivity level could be reduced with the use of HARQ, but it was found out that we cannot achieve similar reference sensitivity level even with the HARQ. Please note that this characteristic is not unique to DC-HSDPA and would apply to single cell system where only HS is configured (no associated DPCH).
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