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1
Introduction
Further filter information for the B20 + B67 CA is given in that input. The filter data obtained indicates that cross-band ISO is sufficient and no additional MSD is needed in order to combine these bands.

2
UE filter combiner
Further UE filter information is obtained and the table in TR 36.895 is updated. The values in the table below considers ETC and manufacturing margins (worst case). The filter data is based either on existing product performances at such frequency range and/or simulation results.
	
	Vendor A (R4-155052)
SAW based Triplexer

Triplexer ( Discrete ( Delta
	Vendor B (R4-155052)
FBAR based Triplexer

Triplexer ( Discrete ( Delta
	Vendor C

SAW based Triplexer

Triplexer ( Discrete ( Delta

	B20 Tx IL, dB
	3.2
	2.5
	0.7
	2.3
	2
	0.3
	2.8
	2.2
	0.6

	B20 Rx IL, dB
	3.1
	2.5
	0.6
	2.4
	2.4
	0
	3
	2.5
	0.5

	B20 Tx ( B20 Rx ISO, dB
	53
	53
	0
	60
	N/A
	N/A
	55
	57
	2

	B20 Tx ( B67 Rx cross-ISO, dB
	50
	N/A
	N/A
	60
	N/A
	N/A
	55
	N/A
	N/A

	B20 Rx blocking/ISO ( B20 Tx, dB
	55
	55
	0
	60
	N/A
	N/A
	55
	55
	0

	B67 Rx IL, dB
	3.2
	2.7
	0.5
	2.1
	N/A
	0
	2.8
	2.5
	0.3

	B67 Rx blocking/ISO ( B20 Tx, dB
	46
	N/A
	N/A
	60
	N/A
	N/A
	55
	N/A
	N/A


The ISO from B20 Tx to B20 Rx and cross-band ISO from B67 Rx is ≥ 50 dB. The UL - DL separation is sufficient for the B20 UL #RB REFSENS test configuration. No additional MSD is needed. The UE REFSENS for Band 20 + B67 is specified in Table 2-4. The uplink test configuration is in Table 2-5.
Table 2-4: 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-67A
	20
	
	
	-97
	-94
	-91.2
	-90
	FDD

	
	[67]
	
	
	-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 2-5: 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-67A
	20
	
	
	25 
	201
	202 
	202
	FDD

	
	[67]
	
	
	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 15 MHz channel bandwidth, the UL resource blocks shall be located at RBstart 11 and in the case of 20 MHz.


References

[1]

Text proposal for TR 36.895 V0.2.0
European 700 Supplemental Downlink band (738-758 MHz) in E-UTRA
----- Start of TP -----
8.3
UE MOP and REFSENS
The table below gives the spectrum situation for the European 700 SDL and the B20 CA.

Table 8.3-1: Inter-band CA
	E-UTRA CA Band
	E-UTRA Band
	Uplink (UL) operating band
	Downlink (DL) operating band
	Duplex Mode

	
	
	BS receive / UE transmit
	BS transmit / UE receive 
	

	
	
	FUL_low   –  FUL_high
	FDL_low   –  FDL_high
	

	CA_20-[67]
	20
	832 MHz
	–
	862 MHz
	791 MHz
	–
	821 MHz
	FDD

	
	[67]
	N/A
	738 MHz
	–
	758 MHz
	


One of the important tasks for the CA combo and new band is the UE REFSENS and if the additional IL can follow the agreed framework for 2DL/1UL with low-low and high-high CA bands. To answer the question on REFSENS and deltaTib/deltaRib the following is investigated:

1) Calculate the filter relative BW and minimum DL-UL separation

2) Compare with other low-low CA combos already defined

3) Check the background on the CA framework for low-low combinations

4) Simulation results of filter-combiner for B20 + B[67]
5) Calculate if there is DESENSE from Tx spectral regrowth

8.3.1 Filter relative BW and DL-UL separation

The relative bandwidth of the European 700SDL band is 2.7% and B20 UL has a separation of 74 MHz between the UL and DL edges of these two bands. We know from already defined bands that:

· Acoustic filters can handle comfortably filtering for relative BWs from 1% to 4% (see e.g. Table 8.3-2)

8.3.2 Comparing with other low-low CA combos

Table 8.3-2 lists other low-low CA combos which follow the detlaTib = 0.5 dB and deltaRib = 0 dB framework. All have the relative BW and DL-UL edge separation which is possible comfortably with existing acoustic filter technology.

Table 8.3-2: Relative BW and minimum UL-DL separation between the two bands

	2DL/1UL CA combo
	Relative BW
	UL-to-DL edge separation between the two bands

	CA_20A-[67]A
	3.7% B20 & 2.7% ([B67])
	74 MHz

	CA_5A-13A
	3% (B5) & 1.3% (B13)
	68 MHz

	CA_5A-29A (with B29 SDL band)
	3% (B5) & 1.5% (B29)
	96 MHz

	CA_ 18A-28A
	 1.8% (B18) & 4.2% (B28)
	27 MHz


8.3.3 Framework for low-low CA combinations and additional IL

The framework for 2DL/1UL with low-low and high-high CA combination was agreed in R4-146833 where it says:

· Low-Low band combination dTib = 0.5 dB for both bands and dRib = 0 dB for both bands
· Framework is valid for band combination that can be implemented at least with quadplexer, triplexer or a diplexer combining two duplex filters

8.3.4 Simulation results for filter-combiner for B20 + B[67]


· 
· 
· 

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	


The filter combiner values in the table below considers ETC and manufacturing margins (worst case). The filter data is based either on existing product performances at such frequency range and/or simulation results.

	
	Vendor A (R4-155052)
SAW based Triplexer

Triplexer ( Discrete ( Delta
	Vendor B (R4-155052)
FBAR based Triplexer

Triplexer ( Discrete ( Delta
	Vendor C

SAW based Triplexer

Triplexer ( Discrete ( Delta

	B20 Tx IL, dB
	3.2
	2.5
	0.7
	2.3
	2
	0.3
	2.8
	2.2
	0.6

	B20 Rx IL, dB
	3.1
	2.5
	0.6
	2.4
	2.4
	0
	3
	2.5
	0.5

	B20 Tx ( B20 Rx ISO, dB
	53
	53
	0
	60
	N/A
	N/A
	55
	57
	2

	B20 Tx ( B67 Rx cross-ISO, dB
	50
	N/A
	N/A
	60
	N/A
	N/A
	55
	N/A
	N/A

	B20 Rx blocking/ISO ( B20 Tx, dB
	55
	55
	0
	60
	N/A
	N/A
	55
	55
	0

	B67 Rx IL, dB
	3.2
	2.7
	0.5
	2.1
	N/A
	0
	2.8
	2.5
	0.3

	B67 Rx blocking/ISO ( B20 Tx, dB
	46
	N/A
	N/A
	60
	N/A
	N/A
	55
	N/A
	N/A


For the filter data it is assumed that there is no blocker attenuation expected against a transmitter in the uplink of Band 28 used in Europe (703 – 733 MHz) or PPDR uplink in 733 – 736 MHz for the EU 700SDL.

8.3.5 Max number of UL RBs and REFSSENS

First we can note that ΔRIB,c is not explicitly defined for SDL bands. For the new band the REFSENS has to be defined in conjunction with the aggregated band 20. In R4-104130
we can find equations from Qualcomm for the maximum number of RBs and minimum duplex separation in order not to DESENSE the own receiver:
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For B20 the number of RBs for REFSENS testing is defined in Table 7.3.1-2 in TS 36.101. The equation can be also used in order to understand if Tx impairments due to spectral regrowth can cause REFSENS degradation to the aggregated band. We can calculate the minimum required duplex separation for the uplink configuration for reference sensitivity:


[image: image1.wmf]kHz

N

f

UL

RB

separation

Duplex

Min

180

8

.

7

_

×

×

=

D


For max 25 RBs as defined for B20 REFSENS test (see Table 8.3-5) we get a minimum duplex separation needed of 35.1MHz. B20 UL to the EU700SDL has a separation of 74MHz therefore we can conclude that Tx spectral regrowth will not cause REFSENS degradation in the EU 700SDL band. 

Summing up the findings for the filter combiner

From the above it is save to conclude that the B20 + European 700 SDL band can follow the agreed rule for low-low band and therefore we suggest the following detlaTib and deltaRib values for this combo:

Table 8.3-3: ΔTIB,c (two bands)

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

	CA_20A-[67]A
	20
	

0.5


ΔRIB,c is not explicitly defined for SDL bands but there is no need to add such relaxation for B20 + B[67]
For B20 the same REFSENS as for single carrier can be taken as Tx-to-Rx isolation is sufficient and deltaRib = 0 dB.  REFSENS for the EU 700 band depends on possible MSD due to low cross-band ISO. If there is no MSD the REFSENS of the EU 700 band can be based on B1 REFSENS values as deltaRib = 0 dB. 
The ISO from B20 Tx to B20 Rx and cross-band ISO to B67 Rx is ≥ 50 dB. The UL - DL separation is sufficient for the B20 UL #RB REFSENS test configuration. No additional MSD is needed. The UE REFSENS for Band 20 + B67 is specified in Table 8.3-4. The uplink test configuration is in Table 8.3-5.

Table 8.3-4: 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-[67]A
	20
	
	
	-97
	-94
	-91.2
	-90
	FDD

	
	[67]
	
	
	-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 8.3-5: 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-[67]A
	20
	
	
	25 
	201
	202 
	202
	FDD

	
	[67]
	
	
	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 15 MHz channel bandwidth, the UL resource blocks shall be located at RBstart 11 and in the case of 20 MHz.



<Unchanged sections are omitted>
11
Required changes to E-UTRA, UTRA and MSR specifications
The required changes to the 3GPP specifications for the new band are summarised in a Table 11-1.

Table 11-1: Overview of 3GPP specifications with required changes
	Affected existing specifications

	Spec No.
	Subject of the CR
	Comments
	CR/TP (Tdoc)

	36.852-13
	LTE Advanced inter-band Carrier Aggregation (2DL/1UL); Release 13
	Core part
	R4-155334

	36.101
	E-UTRA; UE Radio transmission and reception
	Core part
	

	36.104
	E-UTRA; Base Station (BS) radio transmission and reception
	Core part
	

	36.113
	E-UTRA; BS and repeater EMC
	Core part
	

	36.124
	E-UTRA; EMC requirements for mobile terminals and ancillary equipment
	Core part
	

	36.133
	E-UTRA; Requirements for support of RRM
	Core part
	

	36.307
	E-UTRA; Requirements on User Equipments (UEs) supporting a release-independent frequency band
	Core part
	

	37.104
	E-UTRA, UTRA and GSM/EDGE;
Multi-Standard Radio (MSR) Base Station (BS) radio transmission and reception
	Core part
	

	37.113
	E-UTRA, UTRA and GSM/EDGE;
Multi-Standard Radio (MSR) Base Station (BS) Electromagnetic Compatibility (EMC)
	Core part
	

	34.124
	Electromagnetic compatibility (EMC) requirements for mobile terminals and ancillary equipment
	Core part
	

	25.101
	User Equipment (UE) radio transmission and reception (FDD)
	Core part
	

	25.104
	Base Station (BS) radio transmission and reception (FDD)
	Core part
	

	25.461
	UTRAN Iuant interface: Layer 1
	Core part
	

	25.466
	UTRAN Iuant interface: Application part
	Core part
	

	36.133
	E-UTRA; Requirements for support of RRM
	Perf part
	

	37.141
	E-UTRA, UTRA and GSM/EDGE; Multi-Standard Radio (MSR) Base Station (BS) conformance testing
	Perf part
	

	36.307
	E-UTRA; Requirements on User Equipments (UEs) supporting a release-independent frequency band
	Perf part
	

	36.141
	E-UTRA; Base Station (BS) conformance testing
	Perf part
	

	25.141
	Base Station (BS) conformance testing (FDD)
	Perf part
	

	
	
	
	


	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	






	
	
	

	
	
	



----- End of TP -----
� EMBED Equation.3 ���
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