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1
Introduction
The initially proposed new band 1492-1492MHz [1] has been extended to cover up to 1496 MHz [2]. UE REFSENS for 1492-1496MHz was discussed during RAN4#69, [3]-[6] but no agreement was reached.

In this contribution we reiterate the proposal in [5]
This is a revision of R4-140793. The TP has been updated to just incorporate REFSENS for Band 20+Lband. REFSENS for Band I+Lband as well as the inclusion of filter data (presented in the discussion part of this paper) is covered in R4-141218
2
Discussion

2.1
L-band UE REFSENS
We compare the L-band with Band 1/I to establish the UE REFSENS. We note that:

· the passband of band 1/I is 60MHz at 2GHz, while it is 44MHz at 1.4GHz. The ratio of passband width to centre frequency is then almost the same for these two bands. 
· the L-band does not include any transmit band which implies that no rejection from RX to TX is needed and no TX-RX noise needs to be taken into account. In case of Band 1/I, the duplex gap is large enough so that it does not impose penalty in terms of IL on the receive filter.  
Therefore, it is not expected that the IL for the filter covering 1492-1496MHz is worse than Band 1/I.

Band 1/I FBAR and SAW duplexers are already under mass production and thus the filters have been optimized. Examples are in [7]-[9]. The maximum IL for the RX filter ranges up to 2.5dB. Initial simulations for the L-band RX filter were presented in [10], [11], [12] and are summarized in Table 2.1-1 to Table 2.1-3 for convenience. The provisional max IL over the whole L-band is 2.6dB, 2.8dB and 3.3dB for the different vendors. These filters have been optimized within 1452-1492MHz, where the max IL is 2.4dB, 2.8dB and 2.5dB. 
Table 2.1-1: Simulation results from filter vendor (KYOCERA) [10]
[image: image1.emf]
Table 2.1-2: Simulation results from filter vendor (Vendor A) [11]
[image: image2.emf]
Table 2.1-3: Data to be applied in the worst case from Vendor B [12]
	Frequency Range

[MHz]
	Insertion Loss [dB]

	
	Vendor B

	
	typ.
	spec.

	1452–1492 MHz
	-
	2.5 dB

	1492–1496 MHz
	-
	2.6 dB


As we can see, the specified IL for the L-band within 1492-1492MHz (frequencies for which filters have been optimized), the IL is comparable with the Band 1 commercial filters. The increase of IL within 1492-1496MHz is small

Considering that the L-band RX filter data are initial simulations (optimization of the filters can still be done) and the margins to the Band 1/I UE REFSENS requirement typically achieved by current UE implementations supporting Band 1/I , the UE REFSENS for L-band can be specified as per Band 1/I.  
The L-band is specified as a DL only band and therefore cannot be deployed stand alone. The REFSENS requirements in TS 25.101 and TS 36.101 are not included for the stand alone band but for the CA or DC-DC-HSDPA, dual band 4C-HSDPA configurations. Relaxations due to the diplexer also need to be considered.  

2.2
Band I+L-band UE REFSENS UTRA

Table 2.2-1 includes the test parameters for REFSENS for the DB-DC-HSDPA and Table 2.2-2 shows the dual band 4C-HSDPA test parameters for reference sensitivity for the combination Band I+Lband. It considers the relaxations due to the diplexer for the DB-DC-HSDPA and dual band 4C-HSDPA configurations for Band I+Lband which were agreed during RAN4#68bis [9]. This is 0dB
Table 2.2-1: 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>

	I+Lband
	I
	I
	dBm/3.84 MHz
	-113
	-102.7

	
	Lband
	
	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


Table 2.2-2: 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-1 Lband-2


	I
	I
	dBm/3.84 MHz
	-113
	-102.7
	Minimum

	
	XXXII
	
	dBm/3.84 MHz
	-113
	-102.7
	Minimum

	I-2 Lband-1
	I
	I
	dBm/3.84 MHz
	-113
	-102.7
	Minimum

	
	XXXII
	
	dBm/3.84 MHz
	-113
	-102.7
	Minimum

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


2.3
Band 20+L-band UE REFSENS E-UTRA

The UE REFSENS for Band 20+Lband is specified in Table 2.3-1. Relaxations due to the diplexer for the inter-band CA combination between Band 20+Lband were agreed at RAN4#68 [10] as 0dB. The uplink configuration is included in Table 2.3-2
Table 2.3-1: Reference sensitivity QPSK PREFSENS
	Channel bandwidth

	EUTRA CA Configuration
	EUTRA band
	1.4 MHz

(dBm)
	3 MHz

(dBm)
	5 MHz

(dBm)
	10 MHz

(dBm)
	15 MHz

(dBm)
	20 MHz

(dBm)
	Duplex mode

	CA_20A-LbandA
	20
	
	
	-97
	-94
	-91.2
	-90
	FDD

	
	Lband
	
	
	-100
	-97
	-95.2
	-94
	

	NOTE 1:
The transmitter shall be set to PUMAX as defined in subclause 6.2.5A in TS36.101..

NOTE 2:
Reference measurement channel is A.3.2 with one sided dynamic OCNG Pattern OP.1 FDD/TDD as described in Annex A.5.1.1/A.5.2.1 in TS36.101.
NOTE 3:
The signal power is specified per port


Table 2.3-2: Uplink configuration for reference sensitivity

	E-UTRA Band / Channel bandwidth / NRB / Duplex mode

	EUTRA CA Configuration
	EUTRA band
	1.4 MHz

(dBm)
	3 MHz

(dBm)
	5 MHz

(dBm)
	10 MHz

(dBm)
	15 MHz

(dBm)
	20 MHz

(dBm)
	Duplex mode

	CA_20A-LbandA
	20
	
	
	25 
	201
	202 
	202
	FDD

	
	Lband
	
	
	N/A
	N/A
	N/A
	N/A
	

	NOTE 1:
1 refers to the UL resource blocks shall be located as close as possible to the downlink operating band but confined within the transmission
NOTE 2:
2 refers to Band 20; in the case of 15MHz channel bandwidth, the UL resource blocks shall be located at RBstart 11 and in the case of 20MHz


3
Proposal
It is proposed to adopt the same UE REFSENS for the L-band as for Band 1/I. It is also proposed that the attached text proposal below is approved and included into TR 37.814
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TEXT PROPOSAL:
<start of text proposal >
9.2
UE REFSENS 


Refer to chapter 8, where the UE REFSENS as per Band 1 is derived.

The UE REFSENS for Band 20+Lband is specified in Table 9.2-1. The requirements are based in the Band 1 UE REFSENS and account for 0dB relaxation . The uplink configuration is included in Table 9.2 -2
Table 9.2-1: Reference sensitivity QPSK PREFSENS
	Channel bandwidth

	EUTRA CA Configuration
	EUTRA band
	1.4 MHz

(dBm)
	3 MHz

(dBm)
	5 MHz

(dBm)
	10 MHz

(dBm)
	15 MHz

(dBm)
	20 MHz

(dBm)
	Duplex mode

	CA_20A-LbandA
	20
	
	
	-97
	-94
	-91.2
	-90
	FDD

	
	Lband
	
	
	-100
	-97
	-95.2
	-94
	

	NOTE 1:
The transmitter shall be set to PUMAX as defined in subclause 6.2.5A in TS36.101.

NOTE 2:
Reference measurement channel is A.3.2 with one sided dynamic OCNG Pattern OP.1 FDD/TDD as described in Annex A.5.1.1/A.5.2.1 in TS36.101.
NOTE 3:
The signal power is specified per port


Table 9.2-2: Uplink configuration for reference sensitivity

	E-UTRA Band / Channel bandwidth / NRB / Duplex mode

	EUTRA CA Configuration
	EUTRA band
	1.4 MHz

(dBm)
	3 MHz

(dBm)
	5 MHz

(dBm)
	10 MHz

(dBm)
	15 MHz

(dBm)
	20 MHz

(dBm)
	Duplex mode

	CA_20A-LbandA
	20
	
	
	25 
	201
	202 
	202
	FDD

	
	Lband
	
	
	N/A
	N/A
	N/A
	N/A
	

	NOTE 1:
1 refers to the UL resource blocks shall be located as close as possible to the downlink operating band but confined within the transmission
NOTE 2:
2 refers to Band 20; in the case of 15MHz channel bandwidth, the UL resource blocks shall be located at RBstart 11 and in the case of 20MHz


. <end of text proposal >
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