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1
Introduction
In RAN#74 meeting, a work item was approved to define a new SDL band covering 1427 – 1518 MHz together with its 2DL/1UL carrier aggregation with Band 20 [1]. This contribution discusses the baseline reference sensitivity for the new SDL band and provides a text proposal for the reference sensitivity and the TIB and RIB relaxations for the carrier aggregation combination between Band 20 and the extended L band.  
2
Discussion
In [2], the SDL band plan for the frequency range covering 1427 – 1518 MHz has been agreed:

· Specify the following 2 operating bands:
· Band [75]: 1432-1517 MHz 
· Band [76]: 1427-1432 MHz (Home BS and Local Area BS only)
It is expected that at UE side, a single filter covering the whole range 1427 – 1518 MHz is used for both operating bands. Thus, in the following, we will focus on the whole frequency range 1427 – 1518 MHz to derive the REFSENS values for both bands [75] and [76]. 

Data from several filter vendors on the front-end loss due to filtering of 1427 – 1518 MHz frequency range have been provided in previous meetings [3-5]. Most data, as reported below by vendors 1 to 4, show that with current technology, the absolute value of the insertion loss for the new SDL band is low, i.e., below 2.2 dB, and practically the same as that of existing typical filters for B32.
	
	Vendor 1

(R4-1706113)
	Vendor 2

(R4-1706113)
	Vendor 3

(R4-1706113)
	Vendor 4

(R4-1704969)
	Vendor 5

(R4-1700689)
	Vendor 6

(R4-1700689)

	IL at room temperature
	< 1.7 dB
	< 1.6 dB
	< 1.6 dB
	1.37 dB
	
	

	IL at extended temperature conditions (ETC)
	< 2.2 dB
	< 2.0 dB
	2 dB
	1.6 dB
	0.9 dB higher than B32
	1.2 dB higher than B32


Given these IL values and RIB=0 dB (according to the analysis in [5]), the same REFSENS value as B32 can be specified for both bands [75] and [76]: 
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-[75]A
	20
	
	
	-97
	-94
	-91.2
	-90
	FDD

	
	[75]
	
	
	-100
	-97
	-95.2
	-94
	


	Channel bandwidth
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(dBm)
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(dBm)
	10 MHz

(dBm)
	15 MHz

(dBm)
	20 MHz

(dBm)
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	CA_20A-[76]A
	20
	
	
	-97
	-94
	-91.2
	-90
	FDD

	
	[76]
	
	
	-100
	
	
	
	


3
Proposal
REFSENS values for the new SDL bands 75 (1432 – 1517 MHz) and 76 (1427-1432 MHz) are proposed. It is proposed that the attached text proposal below is approved and included into TR 36.934. The TP covers both REFSENS and TIB /RIB for carrier aggregation between Band 20 and the extended L band. The latter is based on the analysis already provided in [5].  
4
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9.1.4
∆TIB and ∆RIB values

Aggregation between Band 20 and the L band is already included in the specifications as CA_20A-32A. As the same method of combining band 20 and band 32 (i.e., use of a diplexer) also applies to combining band 20 and the extended L-band (i.e., bands [75] and [76]), the same data can be applied. 

The following table shows diplexer IL values for CA configurations between low frequency bands around 800 MHz and mid-frequency bands around 1.5 GHz, which is also applicable for the extended L-band:

Table 9.1.4-1: Diplexer insertion loss data for Band 20 + Band-L (Replicated from Table 2.1-3 of R4-133529)

	
	Band 20 UL
	Band 20 DL
	Band L DL

	Company A
	0.6
	0.6
	0.6

	Company B
	0.8
	0.8
	0.65

	Vendor 1
	0.5
	0.5
	0.9

	Vendor 2
	0.6
	0.6
	0.8

	Vendor 3-1
	0.65
	0.65
	0.9

	Vendor 3-2
	0.6
	0.6
	0.7

	Average
	0.63
	0.63
	0.76


The allocation of this insertion loss to Tx and Rx relaxations is also based on similar CA configurations where it was observed that the low band in the CA configurations are allowed 0.3 or 0.4 dB maximum output power relaxation and reference sensitivity relaxation is not offered for either the low band or the mid band.  Following the same principle, the relaxations are shown below.

Table 9.1.4-2: ΔRIB
	Inter-band CA Configuration
	E-UTRA Band
	ΔRIB  [dB]

	CA_20A-[75]A
	20
	0

	
	[75]
	0


	Inter-band CA Configuration
	E-UTRA Band
	ΔRIB  [dB]

	CA_20A-[76]A
	20
	0

	
	[76]
	0


Table 9.1.4-3: ΔTIB,c
	Inter-band CA Configuration
	E-UTRA Band
	ΔTIB,c  [dB]

	CA_20A-[75]A
	20
	0.3

	
	[75]
	N/A


	Inter-band CA Configuration
	E-UTRA Band
	ΔTIB,c  [dB]

	CA_20A-[76]A
	20
	0.3

	
	[76]
	N/A


The implementation of these TIB and RIB values for SDL bands is such that the RIB (zero in this case) is embedded in the reference sensitivity in Table 7.3.1A-0d of TS 36.101, and the TIB is listed explicitly in Table 6.2.5-2 of TS 36.101.

9.1.5
REFSENS requirements

In addition to the diplexer insertion loss as described above in sub-clause 9.1.4, the Rx filter for the extended L band should also be considered. It is expected that at UE side, a single filter covering the whole range 1427 – 1518 MHz is used for both operating bands [75] and [76]. Thus, in the following, we will focus on the whole frequency range 1427 – 1518 MHz to derive the REFSENS values for both bands [75] and [76]. 

Data from several filter vendors on the front-end loss due to filtering of 1427 – 1518 MHz frequency range have been gathered. Most data, as reported below by vendors 1 to 4, show that with current technology, the absolute value of the insertion loss for the new SDL band is low, i.e., below 2.2 dB, and practically the same as that of existing typical filters for B32.

Table 9.1.5-1: IL for extended L-band filter
	
	Vendor 1
	Vendor 2
	Vendor 3
	Vendor 4
	Vendor 5
	Vendor 6

	IL at room temperature
	< 1.7 dB
	< 1.6 dB
	< 1.6 dB
	1.37 dB
	
	

	IL at extended temperature conditions (ETC)
	< 2.2 dB
	< 2.0 dB
	2 dB
	1.6 dB
	0.9 dB higher than B32
	1.2 dB higher than B32


Given these IL values and RIB=0 dB according to Table 9.1.4-2, the same REFSENS value as B32 can be specified for both bands [75] and [76]: 

Table 9.1.5-2: Reference sensitivity QPSK PREFSENS
	Channel bandwidth
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(dBm)
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(dBm)
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(dBm)
	10 MHz

(dBm)
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(dBm)
	20 MHz

(dBm)
	Duplex mode

	CA_20A-[75]A
	20
	
	
	-97
	-94
	-91.2
	-90
	FDD
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	-100
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	-95.2
	-94
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<< End of TP >>
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