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1. Introduction
One of the eLAA WID [1] objectives is to add 10MHz BW into LAA requirements. This contribution provides our views on UE RX requirements associated with 10MHz BW.
2. Discussion
In general, we believe it is pretty straightforward to define requirements for 10MHz CC because we already have the requirements for 20MHz CC.

Channel Bandwidths and EARFCN:

10MHz CC bandwidth needs to be added in E-UTRA Channel Bandwidth table. As per agreement in [2], the EARFCN should be restricted as BS specifications only.

Proposal1: 10MHz CC bandwidth for B46 shall be added in E-UTRA Channel Bandwidth table

REFSENS:

REFSENS for 20MHz BW is -90dBm. The most practical way to define REFSENS for 10MHz is to use scaling with respect to bandwidths. The respective REFSENS scaled for 10MHz BW is -93dBm.

Proposal2: REFSENS for 10MHz LAA CC shall be -93dBm

For band combinations including operating band 46 (Table 5.5-1), the REFSENS requirements are specified in Table 7.3.1A-0eA. While it is anticipated that not all CA combinations including B46 will use 10MHz, still be believe that 10MHz support should be band specific, i.e 10MHz should be included in all CA combinations including B46. Whether 10Mhz is actually supported by a CA combination depends on BCS.
Table 7.3.1A-0eA: 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_1A-46A
	1
	
	
	-100
	-97
	-95.2
	-94
	FDD

	
	46
	
	
	
	-93
	
	-90
	TDD

	CA_2A-46A
	2
	
	
	-98
	-95
	-93.2
	-92
	FDD

	
	
	
	
	[-100.7]4
	[-97.7]4
	[-95.9]4
	[-94.7]4
	

	
	46
	
	
	
	-93
	
	-90
	TDD

	CA_3A-46A
	3
	
	
	-97
	-94
	-92.2
	-91
	FDD

	
	46
	
	
	
	-93
	
	-90
	TDD

	CA_4A-46A
	4
	
	
	-100
	-97
	-95.2
	-94
	FDD

	
	46
	
	
	
	-93
	
	-90
	TDD

	CA_7A-46A
	7
	
	
	-98
	-95
	-93.2
	-92
	FDD

	
	
	
	
	[-100.7]4
	[-97.7]4
	[-95.9]4
	[-94.7]4
	

	
	46
	
	
	
	-93
	
	-90
	TDD

	CA_41A-46A
	41
	
	
	-98
	-95
	-93.2
	-92
	FDD

	
	46
	
	
	
	-93
	
	-90
	TDD

	CA_42A-46A
	42
	
	
	-99
	-96
	-94.2
	-93
	FDD

	
	
	
	
	[-100.7]4
	[-97.7]4
	[-95.9]4
	[-94.7]4
	

	
	46
	
	
	
	-93
	
	-90
	TDD

	NOTE 1:	The transmitter shall be set to PUMAX as defined in subclause 6.2.5A.
NOTE 2:	Reference measurement channel is TBD
NOTE 3:	The signal power is specified per port.
NOTE 4:	Applicable only if operation with 4 antenna ports is supported in the band with carrier aggregation configured.
NOTE 5:	The requirements do not apply when there is at least one individual RE within the uplink transmission bandwidth of the lower band for which the 2nd/3rd/4th transmitter harmonic is within the downlink transmission bandwidth of the higher band and a range FHD above and below the edge of this downlink transmission bandwidth. The value FHD depends on the E-UTRA configuration: FHD = FFS MHz for the configuations listed.




MAX INPUT LEVEL:

Maximum input level is BW agnostic requirement so no changes are needed

Proposal3: No changes are needed for maximum input level

ADJACENT CHANNEL SELECTIVITY:

In ACS there are two parameters to consider, the interferer bandwidth and the ACS power. The interferer BW should be 20MHz with respective offsets because systems (LAA, WiFi) operating at these frequencies use 20MHz BW. For ACS power we propose to use the same value as in 10MHz LTE, 33dB.

Proposal4: ACS interferer BW shall be 20MHz with respective offsets and ACS power shall be 33dB for 10MHz CC
[bookmark: _Toc368026374]7.5.1A	Minimum requirements for CA
For inter-band carrier aggregation with one component carrier per operating band and the uplink assigned to one E-UTRA band, the adjacent channel requirements are defined with the uplink active on the band(s) other than the band whose downlink is being tested. The UE shall meet the requirements specified in subclause 7.5.1 for each component carrier while all downlink carriers are active. For E-UTRA CA configurations including an operating band without uplink operation or an operating band with an unpaired DL part (as noted in Table 5.5-1), the requirements for all downlinks shall be met with the single uplink carrier active in each band capable of UL operation. For a component carrier configured in Band 46, the requirements specified in subclause 7.5.1 are replaced by the requirements in Table 7.5.1A-0a with test parameters in Table 7.5.1A-0b and Table 7.5.1A-0c.
Table 7.5.1A-0a: Adjacent channel selectivity
	E-UTRA band
	Rx Parameter
	Units
	Channel bandwidth

	
	
	
	1.4
MHz
	3
MHz
	5
MHz
	10
MHz
	15
MHz
	20
MHz

	46
	ACS
	dB
	
	
	
	33
	
	27



Table 7.5.1A-0b: Test parameters for Adjacent channel selectivity, Case 1
	E-UTRA Band
	Rx Parameter
	Units 
	Channel bandwidth

	
	
	
	1.4 MHz 
	3 MHz
	5 MHz
	10 MHz
	15 MHz
	20 MHz

	46
	Power in Transmission Bandwidth Configuration
	dBm
	REFSENS + 14 dB

	
	PInterferer
	dBm
	
	
	
	REFSENS+45.5dB
	
	REFSENS +39.5dB

	
	BWInterferer 
	MHz
	
	
	
	20
	
	20

	
	FInterferer (offset)
	MHz
	
	
	
	15+0.0075
/
-15-0.0075
	
	20+0.0025
/
-20-0.0025

	NOTE 1:	In a band capable of uplink operation, the transmitter shall be set to 4dB below PCMAX_L at the minimum uplink configuration specified in Table 7.3.1-2 with PCMAX_L as defined in subclause 6.2.5.
NOTE 2:	The interferer consists of the Reference measurement channel specified in Annex A.3.2 (TBD)



Table 7.5.1A-0c: Test parameters for Adjacent channel selectivity, Case 2
	E-UTRA band

	Rx Parameter
	Units 
	Channel bandwidth

	
	
	
	1.4 MHz 
	3 MHz
	5 MHz
	10 MHz
	15 MHz
	20 MHz

	46
	Power in Transmission Bandwidth Configuration
	dBm
	
	
	
	-56.5
	
	-50.5 

	
	PInterferer
	dBm
	-25

	
	BWInterferer 
	MHz
	
	
	
	20
	
	20

	
	FInterferer (offset)
	MHz
	
	
	
	15+0.0075
/
-15-0.0075
	
	20+0.0025
/
-20-0.0025

	NOTE 1:	In a band capable of unplink operation, the transmitter shall be set to 24dB below PCMAX_L at the minimum uplink configuration specified in Table 7.3.1-2 with PCMAX_L as defined in subclause 6.2.5.
NOTE 2:	The interferer consists of the Reference measurement channel specified in Annex A.3.2 (TBD)



IN-BAND BLOCKING:

Similarly as explained for ACS, the interferer bandwidth is proposed to be 20MHz with respective offsets. The wanted signal power is proposed to be similar to 10MHz LTE.

Proposal5: In-band blocking interferer bandwidth shall be 20MHz with respective offsets and the wanted signal power shall be REFSENS+6dB

Table 7.6.1.1A-0a: In band blocking parameters for additional operating bands for carrier aggregation
	E-UTRA band
	Rx parameter
	Units 
	Channel bandwidth

	
	
	
	1.4 MHz 
	3 MHz
	5 MHz
	10 MHz
	15 MHz
	20 MHz

	46
(NOTE 3)
	Power in Transmission Bandwidth Configuration
	dBm
	REFSENS + channel bandwidth specific value below

	
	
	
	
	
	
	6
	
	9

	
	BWInterferer 
	MHz
	
	
	
	20
	
	20

	
	FIoffset, case 1 
	MHz
	
	
	
	30+0.0025
	
	30+0.0125

	
	FIoffset, case 2 
	MHz
	
	
	
	50+0.0125
	
	50+0.0075

	NOTE 1: 	The transmitter shall be set to 4dB below PCMAX_L at the minimum uplink configuration specified in Table 7.3.1-2 with PCMAX_L as defined in subclause 6.2.5.
NOTE 2:	The interferer consists of the Reference measurement channel specified in Annex 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 and set-up according to Annex C.3.1
NOTE 3:	The interferer consists of the Reference measurement channel specified in Annex A.3.2 (TBD)



OUT-OF-BAND BLOCKING:

Out-of-band blocking requirements are bandwidth-agnostic, so no changes are needed for out-of-band blocking.

Proposal6: No changes are needed for out-of-band blocking

NARROWBAND BLOCKING:

No requirements were defined for 20MHz LAA CC and no requirements are necessary for 10MHz LAA CC either

Proposal7: No requirements are needed for narrowband blocking

SPURIOUS RESPONSE:

Spurious response requirements are band-agnostic, so no changes needed.

Proposal8: No changes are needed for spurious response requirements

WIDEBAND INTERMODULATION:

Wideband intermodulation interferer bandwidth should be 20MHz and the wanted signal power should be similar to 10MHz LTE. We note that the whole intermodulation power does not land on top of 10MHz DL channel as the modulated interferer BW is larger than 10MHz.

Proposal9: Wideband intermodulations interferer bandwidth shall be 20MHz and wanted signal power shall be REFSENS+6dB
Table 7.8.1.1A-0: Wide band intermodulation
	E-UTRA band
	Rx Parameter
	Units 
	Channel bandwidth

	
	
	
	1.4 MHz 
	3 MHz
	5 MHz
	10 MHz
	15 MHz
	20 MHz

	46
	Power in Transmission Bandwidth Configuration
	dBm
	REFSENS + channel bandwidth specific value below

	
	
	
	
	
	
	6
	
	9

	
	PInterferer 1
(CW)
	dBm
	-46

	
	PInterferer 2
(Modulated)
	dBm
	-46

	
	BWInterferer 2
	
	
	
	
	20
	
	20

	
	FInterferer 1
(Offset)
	MHz
	
	
	
	-BW/2 – 30
/
+BW/2 + 30
	
	-BW/2 – 30
/
+BW/2 + 30

	
	FInterferer 2
(Offset)
	MHz
	2*FInterferer 1

	NOTE 1:	The transmitter shall be set to 4dB below PCMAX_L at the minimum uplink configuration specified in Table 7.3.1-2 with PCMAX_L as defined in subclause 6.2.5.
NOTE 2:	Reference measurement channel is specified in Annex 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.
NOTE 3:	The modulated interferer consists of the Reference measurement channel specified in Annex 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 (TBD)



SPURIOUS EMISSIONS:

Spurious emissions requirements are band-agnostic, so no changes needed.

Proposal10: No changes are needed for spurious emission requirements
3. Conclusions
We presented our views on LAA 10MHz UE RX requirements. The following proposals are made.

Proposal1: 10MHz CC bandwidth for B46 shall be added in E-UTRA Channel Bandwidth table
Proposal2: REFSENS for 10MHz LAA CC shall be -93dBm
Proposal3: No changes are needed for maximum input level
Proposal4: ACS interferer BW shall be 20MHz with respective offsets and ACS power shall be 33dB for 10MHz CC
Proposal5: In-band blocking interferer bandwidth shall be 20MHz with respective offsets and the wanted signal power shall be REFSENS+6dB
Proposal6: No changes are needed for out-of-band blocking
Proposal7: No requirements are needed for narrowband blocking
Proposal8: No changes are needed for spurious response requirements
Proposal9: Wideband intermodulations interferer bandwidth shall be 20MHz and wanted signal power shall be REFSENS+6dB
Proposal10: No changes are needed for spurious emission requirements

A CR is presented in [3]
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