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1
Introduction
In [1], a WI to introduce a new 4C-HSDPA configuration was approved:

· Four carriers for Band II (Region 2) – single band configuration

This contribution looks into the impact on UE core requirements to introduce the configuration above. Since the new configuration is on the downlink, there is no impact on Tx core requirements. This contribution analyzes the impact on Rx core requirements.
2
Frequency Bands

The existing single band 4C-HSDPA configuration is shown in Table 1. Following the convention, the proposed configuration can be denoted by II-4. Given that 3 adjacent carrier operation is the part of 4 adjacent carrier operation, it is natural to specify II-3 as well.
Proposal 1: Specify single band 4C-HSDPA II-3 and II-4.

Table 1: Existing single band 4C-HSDPA configuration

	Single band 4C-HSDPA Configuration
	Operating Band
	Number of DL carriers

	I-3
	I
	3

	NOTE:
Single band 4C-HSDPA configuration is numbered as (X-M) where X denotes the operating band and M denotes the number of DL carriers.


3
Rx Core Requirements

Single band 4C-HSDPA II-3/II-4 do not require additional filter components such as a diplexer/quadplexer. Therefore we can conclude that it does not affect the legacy operation. We can focus on analyzing additional requirement for single band 4C-HSDPA.
3.1
REFSENS
Since (1) there is no additional filter component required, (2) the same filter performance can be maintained for single band 4C-HSDPA II-3/II-4 and (3) there is a large duplex spacing in band II (80 MHz), the REFSENS for DC-HSDPA can be maintained for single band 4C-HSDPA II-3/II-4 operation. Therefore, the requirement in Table 2 is proposed.
Proposal 2: Specify REFSENS requirement for single band 4C-HSDPA II-3 and II-4 as shown in Table 2.

Table 2: Test parameters for reference sensitivity, additional requirement for single band 4C-HSDPA
	Single band 4C-HSDPA configuration
	DL Band
	Unit
	HS-PDSCH_Ec <REFSENS> 
	<REFÎor>
	UL-DL carrier separation

	II-3
	II
	dBm/3.84 MHz
	-111
	-100.7
	Minimum

	II-4
	II
	dBm/3.84 MHz
	-111
	-100.7
	Minimum

	NOTE 1
For Power class 3, 3bis and 4, this shall be at the maximum output power


3.2
Maximum Input Level
The maximum input level requirement for single band 4C-HSDPA was already defined irrespective of particular scenario. The existing requirement can be reused for single band 4C-HSDPA II-3/II-4.
Proposal 3: Maintain the existing maximum input level requirement for single band 4C-HSDPA II-3 and II-4.

3.3
Out-of-band Blocking/Spurious Response
The existing requirements can be met for single band 4C-HSDPA II-3/II-4 with the same number of exceptions per received cell allowed for out-of-band blocking requirement. Out-of-band blocking requirement is specified only with a single uplink frequency operation, since the cross modulation noise falling in the UE receive band might not be affected by the bandwidth of the transmitted signal considering the large distance of the jammer signal from the UE receive band. The proposed test parameters and requirements are shown in Table 3 and Table 4.
Proposal 4:
Maintain the existing out-of-band blocking requirements for single band 4C-HSDPA with the same number of exceptions per received cell allowed. Specify out-of-band blocking requirement for single band 4C-HSDPA II-3 and II-4 as shown in Table 3 and Table 4.
Table 3: Test parameters for out of band blocking, single band 4C-HSDPA

	Parameter
	Unit
	Frequency range 1
	Frequency range 2
	Frequency range 3
	Frequency range 4

	Iblocking (CW)
	dBm
	-44
	-30
	-15
	-15

	Fuw

(Single band 4C-HSDPA

Configuration II-3, II-4)
	MHz
	1870<f <1915

2005<f <2050
	1845 <f (1870

2050 (f <2075
	1< f (1845

2075(f<12750
	1850 ( f ( 1910

	UE transmitted mean power
	dBm
	20 (for Power class 3 and 3bis)

18 (for Power class 4)

	Single band 4C-HSDPA

Configuration II-3, II-4
	For 1915(f (2005 MHz, the appropriate in-band blocking or adjacent channel selectivity in subclause 7.5.3 and subclause 7.6.1C.1 shall be applied.


Table 4: Out of band blocking requirements, single band 4C-HSDPA

	Parameter
	Frequency range 1
	Frequency range 2
	Frequency range 3
	Frequency range 4
	UL-DL carrier separation
	

	II-3, II-4
	HS-PDSCH_Ec (dBm/3.84MHz)
	<REFSENS>
+3 dB
	<REFSENS>
+3 dB
	<REFSENS>
+3 dB
	<REFSENS>
+3 dB
	Minimum

	
	Îor (dBm/3.84MHz)
	<REFÎor> + 3 dB
	<REFÎor> + 3 dB
	<REFÎor> + 3 dB
	<REFÎor> + 3 dB
	


NOTE: 
<REFSENS> and <REFÎor> refer to the HS-PDSCH_Ec<REFSENS> and the HS-PDSCH<REFÎor> as specified in Table 7.2C.

The requirements for spurious response are already generally defined. The existing requirements can be resued for single band 4C-HSDPA II-3 and II-4.

Proposal 5:
Maintain the existing spurious response requirements for single band 4C-HSDPA II-3 and II-4.

3.4
IIP3-based Rx Core Requirements
This section investigates the Rx core requirements including in-band blocking, narrow-band blocking, intermodulation, narrow-band intermodulation and ACS requirements. The requirement will be proposed based on the derivation using the steps shown in [2] from cross modulation simulation.

For each requirement, the following informations are shown:

· Requirements derived from the cross modulation noise using the steps in [2]

· Existing requirements defined from REFÎor (e.g., REFÎor+3dB or REFÎor+10dB)

· Relative relaxation compared against the existing requirements

· Positive value means a spec relaxation would be required for 4C-HSDPA.
· Negative value means the current spec can be re-used.
· Proposed requirements which are the maximum between the requirements from simulation and the existing requirements.
3.4.1
Simulation Assumptions

The simulation assumptions are as follows:
· Geometry = -5.5 dB

· Implementation margin = 2 dB

· Tx/Rx insertion loss = 4 dB

· Duplexer Tx isolation = 50 dB

· Noise figure LNA and beyond = 5 dB

· The UL carrier frequency = the closest to the DL band
3.4.2
Single Uplink Operation

Section 3.4.2 investigates the Rx core requirements with single uplink operation. The simulation results of the cross modulation noise are shown in section 3.4.2.1 and the derivation of each requirement using the steps in shown in [2] follows.
3.4.2.1
Cross Modulation Noise

The cross modulation noise measured from simulation is shown in Table 5.
Table 5: Cross modulation noise with single uplink frequency operation

	Single band 4C-HSDPA configuration
	Unit
	II-4
	II-3

	In-band Blocking
	dBm/3.84 MHz
	-137.8
	-137.3

	Narrow-band Blocking
	dBm/3.84 MHz
	-98.3
	-98.3

	Intermod
	dBm/3.84 MHz
	-129
	-128.8

	Narrow-band Intermod
	dBm/3.84 MHz
	-85.8
	-85.8

	ACS Case 1
	dBm/3.84 MHz
	-97.8
	-97.8

	ACS Case 2
	dBm/3.84 MHz
	-69.6
	-69.6


3.4.2.2
In-band Blocking

The in-band blocking requirements are shown in Table 6. It is shown that the existing requirements can be reused for single band 4C-HSDPA II-3 and II-4.
Proposal 6:
Specify in-band blocking requirement with single uplink frequency operation for single band 4C-HSDPA II-3 and II-4 as shown in Table 6.

Table 6: In-band blocking requirements with single uplink frequency

	Single band 4C-HSDPA configuration
	Unit
	II-4
	II-3

	Requirements from simulation
	dBm/3.84 MHz
	-100.6
	-100.6

	Existing Spec (REFÎor+3dB)
	dBm/3.84 MHz
	-97.7
	-97.7

	Relaxation
	dB
	-2.9
	-2.9

	Proposed Requirements
	dBm/3.84 MHz
	-97.7
	-97.7


3.4.2.3
Narrow-band Blocking

The narrow-band blocking requirements are shown in Table 7. It is shown that the existing requirements can be reused for single band 4C-HSDPA II-3 and II-4.
Proposal 7:
Specify narrow-band blocking requirement with single uplink frequency operation for single band 4C-HSDPA II-3 and II-4 as shown in Table 7.

Table 7: Narrow-band blocking requirements with single uplink frequency

	Single band 4C-HSDPA configuration
	Unit
	II-4
	II-3

	Requirements from simulation
	dBm/3.84 MHz
	-95.9
	-95.9

	Existing Spec (REFÎor+10dB)
	dBm/3.84 MHz
	-90.7
	-90.7

	Relaxation
	dB
	-5.2
	-5.2

	Proposed Requirements
	dBm/3.84 MHz
	-90.7
	-90.7


3.4.2.4
Intermodulation

The intermodulation requirements are shown in Table 8. It is shown that the existing requirements can be reused for single band 4C-HSDPA II-3 and II-4.
Proposal 8:
Specify intermodulation requirement with single uplink frequency operation for single band 4C-HSDPA II-3 and II-4 as shown in Table 8.

Table 8: Intermodulation requirements with single uplink frequency

	Single band 4C-HSDPA configuration
	Unit
	II-4
	II-3

	Requirements from simulation
	dBm/3.84 MHz
	-100.6
	-100.6

	Existing Spec (REFÎor+3dB)
	dBm/3.84 MHz
	-97.7
	-97.7

	Relaxation
	dB
	-2.9
	-2.9

	Proposed Requirements
	dBm/3.84 MHz
	-97.7
	-97.7


3.4.2.5
Narrow-band Intermodulation

The narrow-band intermodulation requirements are shown in Table 9. It is shown that the existing requirements need to be relaxed by 5.5 dB for single band 4C-HSDPA II-3 and II-4.

Proposal 9:
Specify narrow-band intermodulation requirement with single uplink frequency operation for single band 4C-HSDPA II-3 and II-4 as shown in Table 9.

Table 9: Narrow-band intermodulation requirements with single uplink frequency

	Single band 4C-HSDPA configuration
	Unit
	II-4
	II-3

	Requirements from simulation
	dBm/3.84 MHz
	-85.2
	-85.2

	Existing Spec (REFÎor+10dB)
	dBm/3.84 MHz
	-90.7
	-90.7

	Relaxation
	dB
	5.5
	5.5

	Proposed Requirements
	dBm/3.84 MHz
	-85.2
	-85.2


3.4.2.6
ACS Case 1

The ACS Case 1 requirements are shown in Table 10. It is shown that the existing requirements can be reused for single band 4C-HSDPA II-3 and II-4.
Proposal 10:
Specify ACS Case 1 requirement with single uplink frequency operation for single band 4C-HSDPA II-3 and II-4 as shown in Table 10.

Table 10: ACS Case 1 requirements with single uplink frequency

	Single band 4C-HSDPA configuration
	Unit
	II-4
	II-3

	Requirements from simulation
	dBm/3.84 MHz
	-95.6
	-95.6

	Existing Spec (REFÎor+14dB)
	dBm/3.84 MHz
	-86.7
	-86.7

	Relaxation
	dB
	-8.9
	-8.9

	Proposed Requirements
	dBm/3.84 MHz
	-86.7
	-86.7


3.4.2.7
ACS Case 2

The ACS Case 2 requirements are shown in Table 11. It is shown that the existing requirements can be reused for single band 4C-HSDPA II-3 and II-4.
Proposal 11:
Specify ACS Case 2 requirement with single uplink frequency operation for single band 4C-HSDPA II-3 and II-4 as shown in Table 11.

Table 11: ACS Case 2 requirements with single uplink frequency

	Single band 4C-HSDPA configuration
	Unit
	II-4
	II-3

	Requirements from simulation
	dBm/3.84 MHz
	-69
	-69

	Existing Spec (REFÎor+41dB)
	dBm/3.84 MHz
	-59.7
	-59.7

	Relaxation
	dB
	-9.3
	-9.3

	Proposed Requirements
	dBm/3.84 MHz
	-59.7
	-59.7


3.4.3
Dual Uplink Operation

Section 3.4.3 investigates the Rx core requirements with dual uplink operation. The simulation results of the cross modulation noise are shown in section 3.4.3.1 and the derivation of each requirement using the steps in shown in [2] follows.

3.4.3.1
Cross Modulation Noise

The cross modulation noise measured from simulation is shown in Table 12.
Table 12: Cross modulation noise with dual uplink frequency operation

	Single band 4C-HSDPA configuration
	Unit
	II-4
	II-3

	In-band Blocking
	dBm/3.84 MHz
	-105.9
	-105.9

	Narrow-band Blocking
	dBm/3.84 MHz
	-95
	-95

	Intermod
	dBm/3.84 MHz
	-96.9
	-96.9

	Narrow-band Intermod
	dBm/3.84 MHz
	-77.2
	-77.2


3.4.3.2
Rx Band Noise due to DC-HSUPA transmission
It has been concluded that the Rx band noise can be ignored for single band 4C-HSDPA II-3 and II-4 considering a relatively large duplex spacing (80 MHz).
3.4.3.3
In-band Blocking

The in-band blocking requirements are shown in Table 13. It is shown that the existing requirements can be reused for single band 4C-HSDPA II-3 and II-4.
Proposal 12:
Specify in-band blocking requirement with dual uplink frequency operation for single band 4C-HSDPA II-3 and II-4 as shown in Table 13.

Table 13: In-band blocking requirements with dual uplink frequency

	Single band 4C-HSDPA configuration
	Unit
	II-4
	II-3

	Requirements from simulation
	dBm/3.84 MHz
	-99.4
	-99.4

	Existing Spec (REFÎor+3dB)
	dBm/3.84 MHz
	-97.7
	-97.7

	Relaxation
	dB
	-1.7
	-1.7

	Proposed Requirements
	dBm/3.84 MHz
	-97.7
	-97.7


3.4.3.4
Narrow-band Blocking

The narrow-band blocking requirements are shown in Table 14. It is shown that the existing requirements can be reused for single band 4C-HSDPA II-3 and II-4.
Proposal 13:
Specify narrow-band blocking requirement with dual uplink frequency operation for single band 4C-HSDPA II-3 and II-4 as shown in Table 14.

Table 14: Narrow-band blocking requirements with dual uplink frequency

	Single band 4C-HSDPA configuration
	Unit
	II-4
	II-3

	Requirements from simulation
	dBm/3.84 MHz
	-93.5
	-93.5

	Existing Spec (REFÎor+10dB)
	dBm/3.84 MHz
	-90.7
	-90.7

	Relaxation
	dB
	-2.8
	-2.8

	Proposed Requirements
	dBm/3.84 MHz
	-90.7
	-90.7


3.4.3.5
Intermodulation

The intermodulation requirements are shown in Table15. It is shown that the existing requirements need to be relaxed by 2.7 dB for single band 4C-HSDPA II-3 and II-4.
Proposal 14:
Specify intermodulation requirement with dual uplink frequency operation for single band 4C-HSDPA II-3 and II-4 as shown in Table 15.

Table 15: Intermodulation requirements with dual uplink frequency

	Single band 4C-HSDPA configuration
	Unit
	II-4
	II-3

	Requirements from simulation
	dBm/3.84 MHz
	-95
	-95

	Existing Spec (REFÎor+3dB)
	dBm/3.84 MHz
	-97.7
	-97.7

	Relaxation
	dB
	2.7
	2.7

	Proposed Requirements
	dBm/3.84 MHz
	-95
	-95


3.4.3.6
Narrow-band Intermodulation

The narrow-band intermodulation requirements are derived in Table 16. It is shown that the existing requirements need to be relaxed by 14.1 dB for single band 4C-HSDPA II-3 and II-4.
Proposal 15:
Specify narrow-band intermodulation requirement with dual uplink frequency operation for single band 4C-HSDPA II-3 and II-4 as shown in Table 16.

Table 16: Narrow-band intermodulation requirements with dual uplink frequency

	Single band 4C-HSDPA configuration
	Unit
	II-4
	II-3

	Requirements from simulation
	dBm/3.84 MHz
	-76.6
	-76.6

	Existing Spec (REFÎor+10dB)
	dBm/3.84 MHz
	-90.7
	-90.7

	Relaxation
	dB
	14.1
	14.1

	Proposed Requirements
	dBm/3.84 MHz
	-76.6
	-76.6


4
Conclusions
This contribution has analyzed the impact on Rx core requirements due to new single band 4C-HSDPA configurations II-3 and II-4.
The following proposals have been made:
Proposal 1: Specify single band 4C-HSDPA II-3 and II-4.

Proposal 2: Specify REFSENS requirement for single band 4C-HSDPA II-3 and II-4 as shown in Table 2.

Proposal 3: Maintain the existing maximum input level requirement for single band 4C-HSDPA II-3 and II-4.

Proposal 4:
Maintain the existing out-of-band blocking requirements for single band 4C-HSDPA with the same number of exceptions per received cell allowed. Specify out-of-band blocking requirement for single band 4C-HSDPA II-3 and II-4 as shown in Table 3 and Table 4.

Proposal 5:
Maintain the existing spurious response requirements for single band 4C-HSDPA II-3 and II-4.

Proposal 6:
Specify in-band blocking requirement with single uplink frequency operation for single band 4C-HSDPA II-3 and II-4 as shown in Table 6.

Proposal 7:
Specify narrow-band blocking requirement with single uplink frequency operation for single band 4C-HSDPA II-3 and II-4 as shown in Table 7.

Proposal 8:
Specify intermodulation requirement with single uplink frequency operation for single band 4C-HSDPA II-3 and II-4 as shown in Table 8.

Proposal 9:
Specify narrow-band intermodulation requirement with single uplink frequency operation for single band 4C-HSDPA II-3 and II-4 as shown in Table 9.

Proposal 10:
Specify ACS Case 1 requirement with single uplink frequency operation for single band 4C-HSDPA II-3 and II-4 as shown in Table 10.

Proposal 11:
Specify ACS Case 2 requirement with single uplink frequency operation for single band 4C-HSDPA II-3 and II-4 as shown in Table 11.

Proposal 12:
Specify in-band blocking requirement with dual uplink frequency operation for single band 4C-HSDPA II-3 and II-4 as shown in Table 13.

Proposal 13:
Specify narrow-band blocking requirement with dual uplink frequency operation for single band 4C-HSDPA II-3 and II-4 as shown in Table 14.

Proposal 14:
Specify intermodulation requirement with dual uplink frequency operation for single band 4C-HSDPA II-3 and II-4 as shown in Table 15.

Proposal 15:
Specify narrow-band intermodulation requirement with dual uplink frequency operation for single band 4C-HSDPA II-3 and II-4 as shown in Table 16.
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