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1	Introduction
The work item on L-band to be used as supplemental downlink (SDL) for both UTRA and E-UTRA was approved [1] for the frequency range from 1452 - 1492 MHz but was further extended to span 1452 - 1496 MHz but optimizing the filter design for the original range. 
In this contribution, the blocking performance requirements for Band I + SDL 1452-1496 MHz are provided. Table I summarizes the band combination and number of adjacent DL carriers. A diplexer insertion loss (IL) was assumed as 0.6 dB [3]. A duplexer insertion loss of 4 dB is assumed for Band I and also for the L-band Rx filter [2]. A combined duplexer and diplexer isolation at the Tx frequency is assumed to be 50 dB. IIP3 = -10 dBm is assumed. These values will be used for the analysis of Rx core requirements in the remainder of the contribution.
Table 1: Band combinations and Additional Insertion Loss for Band I + L-Band
	Scenarios
	Band A
	Band B

	
	Band
	Number of DL adjacent carriers
	Band
	Number of DL adjacent carriers

	Scenario 1
	I
	1
	L-Band (1452-1496 MHz)
	2

	Scenario 2
	I
	2
	L-Band (1452-1496 MHz)
	1



The TP in this contribution is a merge with [4].
2	Rx Core Requirements
Performance of Adjacent Channel Selectivity (ACS), in-band blocking and intermodulation requirements are analyzed due to the introduction of L-band as SDL for Band I. Requirements will be analyzed based on the cross modulation noise due to the Tx signal and jammer signal(s) for both single uplink and dual uplink cases.
2.1	Single Uplink Operation
This section investigates the Rx core requirements for L-band SDL with single uplink operation, including in-band blocking, intermodulation and ACS requirements. For each requirement, the following information is shown:
· Requirements derived from the cross modulation noise
· 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
· 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.
2.1.1	Cross Modulation Noise
The cross modulation noise measured from simulation is shown in Table 2.
Table 2: Cross modulation noise with single uplink frequency operation
	Scenario
	Scenario 1
	Scenario 2

	DL Band
	I
	L-Band
	I
	L-Band

	Band Operation
	DB
	DB
	DB
	DB

	Number of Carriers
	1
	2
	2
	1

	Insertion Loss
	4.6
	4.6

	In-band Blocking
	-135.64
	-135.64

	Intermod
	-129.7
	-129.7

	ACS Case 1
	-97.24
	-97.24

	ACS Case 2
	-69.57
	-69.57



2.1.2	In-band Blocking
The derived in-band blocking requirements are shown in Table 3. 
Table 3: In-band blocking requirements with single uplink frequency
	Scenario
	Scenario 1
	Scenario 2

	DL Band
	I
	L-Band
	I
	L-Band

	Band Operation
	DB
	DB
	DB
	DB

	Number of Carriers
	1
	2
	2
	1

	Requirements from simulation
	-102
	-102

	Existing Spec (REFÎor+3dB)
	-99.7
	-99.7

	Relaxation
	-2.3
	-2.3

	Proposed Requirements
	-99.7
	-99.7



2.1.3	Intermodulation
The derived intermodulation requirements are shown in Table 4. 
Table 4: Intermodulation requirements with single uplink frequency
	Scenario
	Scenario 1
	Scenario 2

	DL Band
	I
	L-Band
	I
	L-Band

	Band Operation
	DB
	DB
	DB
	DB

	Number of Carriers
	1
	2
	2
	1

	Requirements from simulation
	-102
	-102

	Existing Spec (REFÎor +3dB)
	-99.7
	-99.7

	Relaxation
	-2.3
	-2.3

	Proposed Requirements
	-99.7
	-99.7



2.1.4	ACS Case 1
The derived ACS Case 1 requirements are shown in Table 5. 
Table 5: ACS Case 1 requirements with single uplink frequency
	Scenario
	Scenario 1
	Scenario 2

	DL Band
	I
	L-Band
	I
	L-Band

	Band Operation
	DB
	DB
	DB
	DB

	Number of Carriers
	1
	2
	2
	1

	Requirements from simulation
	-95.1
	-95.1

	Existing Spec (REFÎor +14dB)
	-88.7
	-88.7

	Relaxation
	-6.4
	-6.4

	Proposed Requirements
	-88.7
	-88.7


2.1.5	ACS Case 2
The derived ACS Case 2 requirements are shown in Table 6. 
Table 6: ACS Case 2 requirements with single uplink frequency
	Scenario
	Scenario 1
	Scenario 2

	DL Band
	I
	L-Band
	I
	L-Band

	Band Operation
	DB
	DB
	DB
	DB

	Number of Carriers
	1
	2
	2
	1

	Requirements from simulation
	-68.4
	-68.4

	Existing Spec (REFÎor +41dB)
	-61.7
	-61.7

	Relaxation
	-6.7
	-6.7

	Proposed Requirements
	-61.7
	-61.7



2.2	Dual Uplink Operation
This section investigates the Rx core requirements with dual uplink operation. Scenario 1 is not considered in this section since Band I has only 1 DL carrier and thus cannot support 2 UL carriers.
2.2.1	Cross Modulation Noise
The cross modulation noise measured from simulation is shown in Table 7.
Table 7: Cross modulation noise with dual uplink frequency operation
	Scenario
	Scenario 2

	DL Band
	I
	L-Band

	Band Operation
	DB
	DB

	Number of Carriers
	2
	1

	Insertion Loss
	4.6

	In-band Blocking
	-105.36

	Intermod
	-96.34



2.2.2	In-band Blocking
The derived in-band blocking requirements are shown in Table 8. 
Table 8: In-band blocking requirements with dual uplink frequencies
	Scenario
	Scenario 2

	DL Band
	I
	L-Band

	Band Operation
	DB
	DB

	Number of Carriers
	2
	1

	Requirements from simulation
	-100

	Existing Spec (REFÎor+3dB)
	-99.7

	Relaxation
	-0.3

	Proposed Requirements
	-99.7



2.2.3	Intermodulation
The derived intermodulation requirements are shown in Table 9. 
Table 9: Intermodulation requirements with dual uplink frequencies
	Scenario
	Scenario 2

	DL Band
	I
	L-Band

	Band Operation
	DB
	DB

	Number of Carriers
	2
	1

	Requirements from simulation
	-94.4

	Existing Spec (REFÎor +3dB)
	-99.7

	Relaxation
	5.3

	Proposed Requirements
	-94.4



3	Conclusions
In this contribution, the simulation results for UE Rx core requirements due to the introduction of L-Band as supplemental downlink for Band I have been provided. Based on simulation results, the Rx core requirements remain unchanged for the single UL operation and dual UL operation.
Proposal 1: Use above simulation results to derive blocking performance requirements for UTRA L-band SDL.
Proposal 2: Agree provided TP in Annex.
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8.4		UE In band blockingblocking performance requirements
Following are the simulation assumptions for cross modulation noise:
· Tx power @ antenna = 20 dBm
· TX IL = 4dB + additional IL due to diplexer
· RX IL = 4dB + additional IL due to diplexer
where additional IL is 0.6dB, see chapter 8.
· Combined duplexer and diplexer isolation at the Tx frequency = 50 dB
· Combined duplexer and diplexer isolation at RX frequency = 45 dB
· IIP3 = -10dBm
Cross modulation noise simulation results for single uplink are shown in Table 8.4-1.
Table 8.4-1 Cross modulation noise
	UTRA SDL configuration
	Unit
	1b
	1c

	DL Band
	
	I/L-Band
	I/L-Band

	Vendor
	
	Qualcomm
	Qualcomm

	In-band Blocking
	dBm/3.84 MHz
	-135.64
	-135.64

	Intermod
	dBm/3.84 MHz
	-129.7
	-129.7

	ACS Case 1
	dBm/3.84 MHz
	-97.24
	-97.24

	ACS Case 2
	dBm/3.84 MHz
	-69.57
	-69.57



Cross modulation noise simulation results for dual uplinks are shown in Table 8.4-2.
Table 8.4-2 Cross modulation noise
	UTRA SDL configuration
	Unit
	1c

	DL Band
	
	I/L-Band

	Vendor
	
	Qualcomm
	Ericsson

	In-band Blocking
	dBm/3.84 MHz
	-105.36
	-105.5

	Intermod
	dBm/3.84 MHz
	-96.34
	-96.4



8.4.1	UE In-band blocking
Requirements based on cross modulation noise simulation results are presented in Table 8.4.1-1 and Table 8.4.1-2 for single uplink and dual uplinks respectively.
Table 8.4.1-1: In-band blocking requirements with single uplink frequency
	UTRA SDL Configuration
	1b
	1c

	DL Band
	I/L-Band
	I/L-Band

	Vendor
	Qualcomm
	Qualcomm

	Requirements from simulation
	-102
	-102

	Existing specs (REFÎor +3dB)
	-99.7
	-99.7

	Agreed Requirements <Îor> (dBm)
	-99.7
	-99.7



Table 8.4.1-2: In-band blocking requirements with dual uplink frequencies
	UTRA SDL Configuration
	1c

	DL Band
	I/L-Band
	I/L-Band

	Vendor
	Qualcomm
	Ericsson

	Requirements from simulation
	-100
	N/A

	Existing specs (REFÎor +3dB)
	-99.7

	Agreed Requirements <Îor> (dBm)
	-99.7



8.4.2		UE Intermodulation
Requirements based on cross modulation noise simulation results are presented in Table 8.4.2-1 and Table 8.4.2-2 for single uplink and dual uplink respectively.
Table 8.4.2-1: Intermodulation requirements with single uplink frequency
	UTRA SDL Configuration
	1b
	1c

	DL Band
	I/L-Band
	I/L-Band

	Vendor
	Qualcomm
	Qualcomm

	Requirements from simulation
	-102
	-102

	Existing specs (REFÎor +3dB)
	-99.7
	-99.7

	Agreed Requirements <Îor> (dBm)
	-99.7
	-99.7



Table 8.4.1-2: Intermodulation requirements with dual uplink frequencies
	UTRA SDL Configuration
	1c

	DL Band
	I/L-Band
	I/L-Band

	Vendor
	Qualcomm
	Ericsson

	Requirements from simulation
	-94.4
	-94.6

	Existing specs (REFÎor +3dB)
	-99.7

	Agreed Requirements <Îor> (dBm)
	-94.4



8.4.3		UE ACS
Requirements based on cross modulation noise simulation results are presented in Table 8.4.3-1 and Table 8.4.3-2 for ACS case 1 and case 2 respectively.
Table 8.4.3-1: ACS case 1 requirements with single uplink frequency
	UTRA SDL Configuration
	1b
	1c

	DL Band
	I/L-Band
	I/L-Band

	Vendor
	Qualcomm
	Qualcomm

	Requirements from simulation
	-95.1
	-95.1

	Existing specs (REFÎor +14dB)
	-88.7
	-88.7

	Agreed Requirements <Îor> (dBm)
	-88.7
	-88.7



Table 8.4.3-2: ACS case 2 requirements with single uplink frequency
	UTRA SDL Configuration
	1b
	1c

	DL Band
	I/L-Band
	I/L-Band

	Vendor
	Qualcomm
	Qualcomm

	Requirements from simulation
	-68.4
	-68.4

	Existing specs (REFÎor +41dB)
	-61.7
	-61.7

	Agreed Requirements <Îor> (dBm)
	-61.7
	-61.7



<text to be added>

8.5		UE Intermodulation
<text to be added>

8.65		UE Reference input power adjustment for a dual band device
<text to be added>
------------------------------------------------------------ End of TP ------------------------------------------------------------------
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