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1
Introduction

The L-band for Europe is a new band to be used as supplemental downlink (SDL) for both UTRA and E-UTRA. While the work item as originally approved [1] defined the frequency range from 1452 - 1492 MHz, in the RAN4 #68bis meeting it was agreed [2] [3] that the frequency range would be extended to span 1452 - 1496 MHz but optimizing the filter design for the original range. In [4], it was also agreed to use the additional insertion loss of 0.6 dB for UE core requirements analysis for UTRA SDL (Band I + L-band). 0.3 dB MOP relaxation and 0 dB REFSENS relaxation was also agreed in [4].

In this contribution, additional filter simulation results for the current L-band are presented and a proposal for the reference sensitivity for UTRA L-band and insertion loss assumption for blocking performance for UTRA L-band is provided. It also provides corresponding TP to TR 37.814.
2
Discussion

2.1
Rx filter insertion loss

In [2] and [3], filter simulation results from two vendors were provided. In addition to the data available in [2] and [3], independent simulation results for the insertion loss for L-band are summarized in Table 1 below, where vendor A and B come from [3] and [2], and vendors C and D are new data presented in this contribution.
The Rx passband insertion loss when averaged among the four vendor inputs is 2.425 dB. Compared to a common Band I duplexer which may have an insertion loss of 2 dB, this filter exhibits an additional insertion loss of 0.425 dB.
Proposal 1: Agree on the use of additional insertion loss of 0.5 dB for UTRA L-band Rx filter relative to Band I duplexer insertion loss for UE core requirements analysis for UTRA SDL (Band I + L-Band).

Table 1: Summary of insertion loss simulation data for L-band SDL Rx filter

	
	Insertion loss for L-band (1452 - 1492 MHz)

	Vendor A [3]
	2.8 dB

	Vendor B [2]
	2.4 dB

	Vendor C
	2.0 dB

	Vendor D
	2.5 dB


2.2
Reference sensitivity

Reference sensitivity is impacted by transmitter noise and front-end insertion loss among other factors. For the L-band SDL, the transmitter is in a different band. Isolation is provided by the duplexer in the uplink band as well as the diplexer. For the UTRA, when aggregated with Band I, it is anticipated that transmitter noise can be neglected for reference sensitivity.

Thus, we propose a reference sensitivity that is 0.5 dB degraded compared to Band I for UTRA L-band to account for the larger insertion loss of this filter. Note that we propose reference sensitivity as a tentative value in square brackets pending confirmation that there will not be an additional close-in attenuation requirement for the filter.

Proposal 2: Agree on 0.5 dB relaxed UTRA L-band REFSENS compared to Band I.

Based on the previous agreement in [4] and proposal 2, the proposed REFSENS for UTRA SDL (Band I + L-band) is provided below. Note that L-band is labelled as “L” since the numbering needs to be done for the specification.
Table 7.2B: Test parameters for reference sensitivity, additional requirement for DB-DC-HSDPA.
	DB-DC-HSDPA configuration
	DL Band
	UL Band
	Unit
	HS-PDSCH_Ec

<REFSENS> 
	<REFÎor>

	1
	I
	I
	dBm/3.84 MHz
	-113
	-102.7

	
	VIII
	
	dBm/3.84 MHz
	-110
	-99.7

	
	I
	VIII
	dBm/3.84 MHz
	-113
	-102.7

	
	VIII
	
	dBm/3.84 MHz
	-110
	-99.7

	2
	II
	II
	dBm/3.84 MHz
	-110
	-99.7

	
	IV
	
	dBm/3.84 MHz
	-112
	-101.7

	
	II
	IV
	dBm/3.84 MHz
	-110
	-99.7

	
	IV
	
	dBm/3.84 MHz
	-112
	-101.7

	3
	I
	I
	dBm/3.84 MHz
	-113
	-102.7

	
	V
	
	dBm/3.84 MHz
	-111
	-100.7

	
	I
	V
	dBm/3.84 MHz
	-113
	-102.7

	
	V
	
	dBm/3.84 MHz
	-111
	-100.7

	4
	I
	I
	dBm/3.84 MHz
	-112
	-101.7

	
	XI
	
	dBm/3.84 MHz
	-112
	-101.7

	
	I
	XI
	dBm/3.84 MHz
	-112
	-101.7

	
	XI
	
	dBm/3.84 MHz
	-112
	-101.7

	5
	II
	II
	dBm/3.84 MHz
	-111
	-100.7

	
	V
	
	dBm/3.84 MHz
	-111
	-100.7

	
	II
	V
	dBm/3.84 MHz
	-111
	-100.7

	
	V
	
	dBm/3.84 MHz
	-111
	-100.7

	6
	I
	I
	dBm/3.84 MHz
	[-113]
	[-102.7]

	
	L
	
	dBm/3.84 MHz
	[-112.5]
	[-102.2]

	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


Table 7.2D: Test parameters for reference sensitivity, additional requirement for dual band 4C-HSDPA.
	Dual band 4C-HSDPA configuration
	DL Band
	UL Band
	Unit
	HS-PDSCH_Ec <REFSENS> 
	<REFÎor>
	UL-DL carrier separation 

	I-2-VIII-1

I-3-VIII-1, I-2-VIII-2, I-1-VIII-2
	I
	I
	dBm/3.84 MHz
	-113
	-102.7
	Minimum

	
	VIII
	
	dBm/3.84 MHz
	-110
	-99.7
	Minimum

	
	I
	VIII
	dBm/3.84 MHz
	-113
	-102.7
	Minimum

	
	VIII
	
	dBm/3.84 MHz
	-110
	-99.7
	Minimum

	II-1-IV-2

II-2-IV-1

II-2-IV-2
	II
	II
	dBm/3.84 MHz
	-110
	-99.7
	Minimum

	
	IV
	
	dBm/3.84 MHz
	-112
	-101.7
	Minimum

	
	II
	IV
	dBm/3.84 MHz
	-110
	-99.7
	Minimum

	
	IV
	
	dBm/3.84 MHz
	-112
	-101.7
	Minimum

	I-1-V-2

I-2-V-1

I-2-V-2
	I
	I
	dBm/3.84 MHz
	-113
	-102.7
	Minimum

	
	V
	
	dBm/3.84 MHz
	-111
	-100.7
	Minimum

	
	I
	V
	dBm/3.84 MHz
	-113
	-102.7
	Minimum

	
	V
	
	dBm/3.84 MHz
	-111
	-100.7
	Minimum

	II-1-V-2
	II
	II
	dBm/3.84 MHz
	-111
	-100.7 
	Minimum

	
	V
	
	dBm/3.84 MHz
	-111 
	-100.7 
	Minimum

	
	II
	V
	dBm/3.84 MHz
	-111 
	-100.7 
	Minimum

	
	V
	
	dBm/3.84 MHz
	-111 
	-100.7 
	Minimum

	I-1-L-2

I-2-L-1
	I
	I
	dBm/3.84 MHz
	[-113]
	[-102.7]
	Minimum

	
	L
	
	dBm/3.84 MHz
	[-112.5]
	[-102.2]
	Minimum

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


3
Conclusion
In this contribution, additional filter data for L-band Rx filter is provided to determine the appropriate reference sensitivity specification for UTRA L-band. Based on this data with the understanding that no specific close-in attenuation requirements will be imposed on the filter due to adjacent channel blockers, we propose a reference sensitivity value that is 0.5 dB relaxed compared to Band I. 
Proposal 1: Agree on the use of additional insertion loss of 0.5 dB for UTRA L-band Rx filter relative to Band I duplexer insertion loss for UE core requirements analysis for UTRA SDL (Band I + L-Band).

Proposal 2: Agree on 0.5 dB relaxed UTRA L-band REFSENS compared to Band I.

Proposal 3: Agree provided TP in Annex.

4
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Study of UTRA specific issues, Band I + L-band

Recognizing that at 1452 – 1492 MHz, the L-band is a mid-frequency band, we can take advantage of the extensive study already conducted for carrier aggregation with mid-bands. 

UTRA supplemental downlink (Band I + L-band combination) is similar to the combination of E-UTRA Band 1 with Band 21 (1447.9 MHz – 1510.9 MHz). The diplexer data is provided in Table 8-1 where it can be seen that the average insertion loss is approximately 0.5 – 0.6 dB.
Table 8-1: Summary of diplexer insertion loss data
	　
	Vendors
	　
Average

	
	1
	2
	3
	4
	5
	

	
	Min
	Max
	removed
	Min
	Max
	Min
	Max
	Min
	Max
	 (dB)

	
	(dB)
	(dB)
	
	(dB)
	(dB)
	(dB)
	(dB)
	(dB)
	(dB)
	　

	IL
	B21 Tx
	-
	0.43
	
	-
	0.64
	-
	0.3
	-
	0.59
	0.5 

	
	B21 Rx
	-
	0.45
	
	-
	0.64
	-
	0.3
	-
	0.62
	0.5 

	
	B1 Tx
	-
	0.65
	
	-
	0.76
	-
	0.5
	-
	0.49
	0.6 

	
	B1 Rx
	-
	0.5
	
	-
	0.76
	-
	0.5
	-
	0.52
	0.6 


Furthermore, it is observed that for this CA configuration for E-UTRA, the allocation of insertion loss to reference sensitivity and maximum output power relaxations are such that RIB = 0 and TIB = 0.3.
On the other hand, a similar band combination was also considered for DB-DC-HSDPA. DB-DC-HSDPA configuration 4, which consists of UTRA Band I and Band XI (1427.9 MHz – 1495.9 MHz), assumes the insertion loss of 1 dB for both Band I and Band XI based on the typical insertion loss (0.8 dB for Band XI and 0.9 dB for Band I) identified in previous DB-DC-HSDPA study. For this DB-DC-HSDPA configuration, 1 dB MOP and REFSENS relaxation was used.

It is expected that the additional insertion loss for a diplexer for UTRA supplemental downlink (Band I and L-band) would not be worse than either option (E-UTRA Band 1+21 or UTRA Band I+XI). Therefore, 0.6 dB of additional insertion loss due to the diplexer will be assumed for the analysis for UE core requirements analysis for UTRA supplemental downlink (Band I + L-Band) .

Simulation results for the insertion loss for L-band are summarized in Table 8-2. The Rx passband insertion loss when averaged among the four vendor inputs is 2.425 dB. Compared to a common Band I duplexer which may have an insertion loss of 2 dB, this filter exhibits an additional insertion loss of 0.425 dB.
0.5 dB of additional insertion loss for UTRA L-band Rx filter will be assumed relative to Band I duplexer insertion loss for UE core requirements analysis for UTRA supplemental downlink (Band I + L-Band).

Table 8-2: Summary of insertion loss simulation data for L-band SDL Rx filter

	
	Insertion loss for L-band (1452 - 1492 MHz)

	Vendor A
	2.8 dB

	Vendor B
	2.4 dB

	Vendor C
	2.0 dB

	Vendor D
	2.5 dB


8.1 
UE MOP 



The same values of relaxation for the lower tolerance of maximum output power shown in Table 8.1-1 are adopted as used in E-UTRA Band 1+21 for the corresponding DB-DC-HSDPA and dual band 4C-HSDPA combinations between Band I and L-Band.
Table 8.1-1: Allowed adjustment to maximum output power lower tolerance for UTRA Band I + L-Band
	UTRA SDL Configuration
	Anchor Band (DL and UL)
	Supplemental Band (DL only)
	Maximum allowed adjustment in lower side of tolerance (dB)

	
	Band
	Bandwidth
	Band
	Bandwidth
	

	1a
	I (2.1 GHz)
	5 MHz
	L-band
	5 MHz
	-0.3

	1b
	I (2.1 GHz)
	5 MHz
	L-band
	10 MHz
	-0.3

	1c
	I (2.1 GHz)
	10 MHz
	L-band
	5 MHz
	-0.3

	NOTE: The maximum allowed adjustment in lower side tolerance of maximum output power is only applicable for the anchor band.


8.2
UE REFSENS 

The same values of relaxation for the reference sensitivity shown in Table 8.2-1 are adopted as used in E-UTRA Band 1+21 for the corresponding DB-DC-HSDPA and dual band 4C-HSDPA combinations between Band I and L-Band.
Table 8.2-1: Allowed desense for UTRA Band I + L-Band

	UTRA SDL Configuration
	Anchor Band (DL and UL)
	Supplemental Band (DL only)
	Allowed de-sensitization (dB)

	
	Band
	Bandwidth
	Band
	Bandwidth
	

	1a
	I (2.1 GHz)
	5 MHz
	L-band
	5 MHz
	0

	1b
	I (2.1 GHz)
	5 MHz
	L-band
	10 MHz
	0

	1c
	I (2.1 GHz)
	10 MHz
	L-band
	5 MHz
	0


Reference sensitivity is impacted by transmitter noise and front-end insertion loss among other factors. For the L-band SDL, the transmitter is in a different band. Isolation is provided by the duplexer in the uplink band as well as the diplexer. For the UTRA, when aggregated with Band I, it is anticipated that transmitter noise can be neglected for reference sensitivity.

Thus, a reference sensitivity that is 0.5 dB degraded compared to Band I for UTRA L-band is proposed to account for the larger insertion loss as shown in sub-clause 8. It should be noted that the proposed reference sensitivity is a tentative value in square brackets pending confirmation that there will not be an additional close-in attenuation requirement for the filter.

Based on Table 8.2-1 and UTRA L-band REFSENS proposal, the REFSENS for UTRA SDL (Band I + L-band) is provided below. Note that L-band is labelled as “L” since the numbering needs to be done for the specification.
Table 7.2B: Test parameters for reference sensitivity, additional requirement for DB-DC-HSDPA.
	DB-DC-HSDPA configuration
	DL Band
	UL Band
	Unit
	HS-PDSCH_Ec

<REFSENS> 
	<REFÎor>

	1
	I
	I
	dBm/3.84 MHz
	-113
	-102.7

	
	VIII
	
	dBm/3.84 MHz
	-110
	-99.7

	
	I
	VIII
	dBm/3.84 MHz
	-113
	-102.7

	
	VIII
	
	dBm/3.84 MHz
	-110
	-99.7

	2
	II
	II
	dBm/3.84 MHz
	-110
	-99.7

	
	IV
	
	dBm/3.84 MHz
	-112
	-101.7

	
	II
	IV
	dBm/3.84 MHz
	-110
	-99.7

	
	IV
	
	dBm/3.84 MHz
	-112
	-101.7

	3
	I
	I
	dBm/3.84 MHz
	-113
	-102.7

	
	V
	
	dBm/3.84 MHz
	-111
	-100.7

	
	I
	V
	dBm/3.84 MHz
	-113
	-102.7

	
	V
	
	dBm/3.84 MHz
	-111
	-100.7

	4
	I
	I
	dBm/3.84 MHz
	-112
	-101.7

	
	XI
	
	dBm/3.84 MHz
	-112
	-101.7

	
	I
	XI
	dBm/3.84 MHz
	-112
	-101.7

	
	XI
	
	dBm/3.84 MHz
	-112
	-101.7

	5
	II
	II
	dBm/3.84 MHz
	-111
	-100.7

	
	V
	
	dBm/3.84 MHz
	-111
	-100.7

	
	II
	V
	dBm/3.84 MHz
	-111
	-100.7

	
	V
	
	dBm/3.84 MHz
	-111
	-100.7

	6
	I
	I
	dBm/3.84 MHz
	[-113]
	[-102.7]

	
	L
	
	dBm/3.84 MHz
	[-112.5]
	[-102.2]

	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


Table 7.2D: Test parameters for reference sensitivity, additional requirement for dual band 4C-HSDPA.
	Dual band 4C-HSDPA configuration
	DL Band
	UL Band
	Unit
	HS-PDSCH_Ec <REFSENS> 
	<REFÎor>
	UL-DL carrier separation 

	I-2-VIII-1

I-3-VIII-1, I-2-VIII-2, I-1-VIII-2
	I
	I
	dBm/3.84 MHz
	-113
	-102.7
	Minimum

	
	VIII
	
	dBm/3.84 MHz
	-110
	-99.7
	Minimum

	
	I
	VIII
	dBm/3.84 MHz
	-113
	-102.7
	Minimum

	
	VIII
	
	dBm/3.84 MHz
	-110
	-99.7
	Minimum

	II-1-IV-2

II-2-IV-1

II-2-IV-2
	II
	II
	dBm/3.84 MHz
	-110
	-99.7
	Minimum

	
	IV
	
	dBm/3.84 MHz
	-112
	-101.7
	Minimum

	
	II
	IV
	dBm/3.84 MHz
	-110
	-99.7
	Minimum

	
	IV
	
	dBm/3.84 MHz
	-112
	-101.7
	Minimum

	I-1-V-2

I-2-V-1

I-2-V-2
	I
	I
	dBm/3.84 MHz
	-113
	-102.7
	Minimum

	
	V
	
	dBm/3.84 MHz
	-111
	-100.7
	Minimum

	
	I
	V
	dBm/3.84 MHz
	-113
	-102.7
	Minimum

	
	V
	
	dBm/3.84 MHz
	-111
	-100.7
	Minimum

	II-1-V-2
	II
	II
	dBm/3.84 MHz
	-111
	-100.7 
	Minimum

	
	V
	
	dBm/3.84 MHz
	-111 
	-100.7 
	Minimum

	
	II
	V
	dBm/3.84 MHz
	-111 
	-100.7 
	Minimum

	
	V
	
	dBm/3.84 MHz
	-111 
	-100.7 
	Minimum

	I-1-L-2

I-2-L-1
	I
	I
	dBm/3.84 MHz
	[-113]
	[-102.7]
	Minimum

	
	L
	
	dBm/3.84 MHz
	[-112.5]
	[-102.2]
	Minimum

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


------------------------------------------------------------ End of TP ------------------------------------------------------------------
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