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1
Introduction
A WI to specify the AWS extension band was approved at RAN#67 [1]. The band is to be specified as 1710 - 1780 MHz/2110 - 2200 MHz with fixed duplex gap of 400MHz. Thus, the spectrum 2180-2200 MHz can only be used in CA mode. Both contiguous and NC CA are to be specified.

In this contribution we discuss and propose how to specify the receiver requirements.
2
Discussion

There are two set of requirements to be specified for the band

1. Applicable requirements for the paired part of the band, 1710-1780 MHz and 2110-2180 MHz
The requirements for this part of the band are as per any other FDD band

2. Applicable requirements for intra-band CA
In particular, requirements the DL-only part of the band, 2180-2200MHz, are only specified in CA mode.
2.1         UE REFSENS
The UE REFSENS for the paired part of the spectrum can be specified and tested as any other FDD band. The UE REFSENS value is still under discussion and therefore TBD in the table below

Table 7.3.1-1: Reference sensitivity QPSK PREFSENS (TS 36.101)
	Channel bandwidth

	E-UTRA Band
	1.4 MHz
(dBm)
	3 MHz
(dBm)
	5 MHz
(dBm)
	10 MHz
(dBm)
	15 MHz
(dBm)
	20 MHz
(dBm)
	Duplex Mode

	Band [66]x
	
	
	TBD
	TBD
	TBD
	TBD
	FDD

	
	
	
	
	
	
	
	

	NOTE x: this requirement applies for any E-UTRA carrier within 2110-2180 MHz


With UL configuration:

Table 7.3.1-2: Uplink configuration for reference sensitivity (TS 36.101)
	E-UTRA Band / Channel bandwidth / NRB / Duplex mode

	E-UTRA Band
	1.4 MHz
	3 MHz
	5 MHz
	10 MHz
	15 MHz
	20 MHz
	Duplex Mode

	Band [66]x
	
	
	25 
	50 
	75 
	100 
	FDD

	
	
	
	
	
	
	
	

	NOTE x: this uplink configuration applies for any E-UTRA carrier within 1710-1780 MHz


Also, as for other US bands, NS_03 is signalled for REFSENS

Table 7.3.1-3: Network signalling value for reference sensitivity (TS 36.101)
	E-UTRA Band
	Network Signalling value

	Band [66]x
	NS_03 

	NOTE x: this NS applies for any E-UTRA carrier within 2110-2180 MHz


For intra-band contiguous CA, the REFSENS requirement refers to Table 7.3.1-1, which contains the standalone REFSENS requirements. These apply to each DL CC. A separate table for this scenario on which the DL operating band is larger than the UL operating band is proposed. The following is proposed to be added in TS 36.101.
For intra-band contiguous carrier aggregation for band configurations with larger DL operating band than UL operating band, the requirements are specified in Table 7.3.1A-1a and Table 7.3.1A-1b.
Table 7.3.1A-1a: Reference sensitivity QPSK PREFSENS for band configurations of DL operating band larger than UL operating band 
	Channel bandwidth

	CA configuration
	1.4 MHz
(dBm)
	3 MHz
(dBm)
	5 MHz
(dBm)
	10 MHz
(dBm)
	15 MHz
(dBm)
	20 MHz
(dBm)
	Duplex Mode

	CA_[66]C
	
	
	TBD
	TBD
	TBD
	TBD
	FDD


Table 7.3.1A-1b: Intra-band contiguous CA uplink configuration for reference sensitivity for band configurations of DL operating band larger than UL operating band 
	CA configuration / CC combination / NRB_agg / Duplex mode

	CA configuration
	100RB+25RB
	100RB+50RB
	75RB+75RB
	100RB+75RB
	100RB+100RB
	Duplex Mode

	
	PCC
	SCC
	PCC
	SCC
	PCC
	SCC
	PCC
	SCC
	PCC
	SCC
	

	CA_[66]C
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD
	FDD


Note: UL configurations are still not specified

For intra-band non-contiguous CA, the requirement can be added in Table 7.3.1A-3  in the UE specs:

Table 7.3.1A-3: Intra-band non-contiguous CA with one uplink configuration for reference sensitivity (TS 36.101) 
	CA configuration
	Aggregated channel bandwidth (PCC+SCC)
	Wgap / [MHz]
	UL PCC allocation
	ΔRIBNC (dB)
	Duplex mode

	CA_[66A- 66A]
	TBD
	TBD
	TBD
	TBD
	FDD

	
	
	TBD
	TBD
	TBD
	

	
	TBD
	TBD
	TBD
	TBD
	

	
	
	TBD
	TBD
	TBD
	

	
	TBD
	TBD 
	TBD
	TBD
	

	
	
	TBD
	TBD
	TBD
	


Note: UL configurations are still not specified
2.2         Blocking

The standard blocking requirements as for any other E-UTRA band applies for the paired part of the band, 2110-2180MHz. The wanted signals can only be assigned in 2110-2180 MHz. A note needs to be included as below:

Table 7.6.1.1-2: In-band blocking (TS 36.101)
	E-UTRA band
	Parameter
	Unit
	Case 1
	Case 2
	Case 3
	Case 4
	Case 5

	
	PInterferer
	dBm
	-56
	-44
	Void
	Void
	-38

	
	FInterferer (offset)
	MHz
	=-BW/2 – FIoffset,case 1
&

=+BW/2 + FIoffset,case 1
	≤-BW/2 – FIoffset,case 2
&

≥+BW/2 + FIoffset,case 2
	
	
	-BW/2 - 11

	 [66]x
	FInterferer
	MHz
	(Note 2)
	FDL_low – 15

to

FDL_high + 15
	
	
	

	NOTE x: this requirement applies for a E-UTRA carrier assigned within 2110-2180 MHz
 


For the out-of-band blocking requirement, the wanted signal is assigned within 2110-2180 MHz, while the position of the interferer signal refers to the edge of the operating band.
Table 7.6.2.1-2: Out of band blocking (TS 36.101)
	E-UTRA band
	Parameter
	Units 
	Frequency 

	
	
	
	Range 1
	Range 2
	Range 3
	Range 4

	
	PInterferer
	dBm
	-44
	-30
	-15
	-15

	[66]x
	FInterferer (CW)
	MHz
	FDL_low -15 to

FDL_low -60 
	FDL_low -60 to

FDL_low -85 
	FDL_low -85 to 

1 MHz
	-

	
	
	
	FDL_high +15 to

FDL_high + 60 
	FDL_high +60 to

FDL_high +85 
	FDL_high +85 to

+12750 MHz
	-

	NOTE x: this requirement applies for a E-UTRA carrier assigned within 2110-2180 MHz



For intra-band contiguous, the current blocking requirements state that “For FDD, the PCC shall be configured closest to the uplink band”. This is the case for intra-band contiguous CA within Band [66]. Since a new table is added in the specs to include the REFSENS for Intra-band contiguous CA reference sensitivity for band configurations of DL operating band larger than UL operating band, a new reference needs to be included in the in-band and out-of-band blocking requirements in TS36.101 as below:
For intra-band contiguous carrier aggregation the downlink SCC(s) shall be configured at nominal channel spacing to the PCC. For FDD, the PCC shall be configured closest to the uplink band. All downlink carriers shall be active throughout the test. The uplink output power shall be set as specified in Table 7.6.1.1A-1 with the uplink configuration set according to Table 7.3.1A-1 and Table 7.3.1A-1b for the applicable carrier aggregation configuration. For UE(s) supporting one uplink carrier, the uplink configuration of the PCC shall be in accordance with Table 7.3.1-2. The UE shall fulfil the minimum requirement in presence of an interfering signal specified in Tables 7.6.1.1A-1 and Tables 7.6.1.1A-2 being on either side of the aggregated signal. The throughput of each carrier shall be ≥ 95% of the maximum throughput of the reference measurement channels as specified in Annexes A.2.2, A.2.3 and A.3.2 (with one sided dynamic OCNG Pattern OP.1 FDD/TDD for the DL-signal as described in Annex A.5.1.1/A.5.2.1) with parameters specified in Tables 7.6.1.1A-1 and 7.6.1.1A-2.

Table 7.6.1.1A-2: In-band blocking (TS 36.101)
	CA configuration
	Parameter
	 Unit
	Case 1
	Case 2

	
	PInterferer
	 dBm
	-56
	-44

	
	FInterferer

(offset)
	MHz
	=-Foffset– FIoffset,case 1
&

=+Foffset + FIoffset,case 1
	≤-Foffset– FIoffset,case 2
&

≥+Foffset + FIoffset,case 2

	CA_[66]C
	FInterferer (Range)
	MHz
	(Note 2)
	FDL_low – 15

to

FDL_high + 15


For intra-band contiguous carrier aggreagations the downlink SCC(s) shall be configured at nominal channel spacing to the PCC. For FDD, the PCC shall be configured closest to the uplink band. All downlink carriers shall be active throughout the test. The uplink output power shall be set as specified in Table 7.6.2.1A-1 with the uplink configuration set according to Table 7.3.1A-1 and Table 7.3.1A-1b for the applicable carrier aggregation configuration. For UE(s) supporting one uplink carrier, the uplink configuration of the PCC shall be in accordance with Table 7.3.1-2. 
Table 7.6.2.1A-2: Out of band blocking (TS 36.101)
	CA configuration
	Parameter
	Units 
	Frequency 

	
	
	
	Range 1
	Range 2
	Range 3

	
	PInterferer
	dBm
	-44
	-30
	-15

	CA_[66]C
	FInterferer (CW)


	MHz


	FDL_low -15 to

FDL_low -60 
	FDL_low -60 to

FDL_low -85 
	FDL_low -85 to 

1 MHz

	
	
	
	FDL_high +15 to

FDL_high + 60 
	FDL_high +60 to

FDL_high +85 
	FDL_high +85 to

+12750 MHz


No change in the blocking requirements are needed for NC intra-band CA

3 Proposal 
It is proposed that the attached text proposal below is approved and included in TR 36.869.
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TEXT PROPOSAL:

<start of text proposal >
8.1.2


UE RX requirements

8.1.2.1


UE REFSENS

The UE REFSENS for the paired part of the spectrum can be specified and tested as any other FDD band. The UE REFSENS value is still under discussion and therefore TBD in the table below

Table 7.3.1-1: Reference sensitivity QPSK PREFSENS (TS 36.101)
	Channel bandwidth

	E-UTRA Band
	1.4 MHz
(dBm)
	3 MHz
(dBm)
	5 MHz
(dBm)
	10 MHz
(dBm)
	15 MHz
(dBm)
	20 MHz
(dBm)
	Duplex Mode

	Band [66]x
	
	
	TBD
	TBD
	TBD
	TBD
	FDD

	
	
	
	
	
	
	
	

	NOTE x: this requirement applies for any E-UTRA carrier within 2110-2180 MHz


With UL configuration:

Table 7.3.1-2: Uplink configuration for reference sensitivity (TS 36.101)
	E-UTRA Band / Channel bandwidth / NRB / Duplex mode

	E-UTRA Band
	1.4 MHz
	3 MHz
	5 MHz
	10 MHz
	15 MHz
	20 MHz
	Duplex Mode

	Band [66]x
	
	
	25 
	50 
	75 
	100 
	FDD

	
	
	
	
	
	
	
	

	NOTE x: this uplink configuration applies for any E-UTRA carrier within 1710-1780 MHz


Also, as for other US bands, NS_03 is signalled for REFSENS

Table 7.3.1-3: Network signalling value for reference sensitivity (TS 36.101)
	E-UTRA Band
	Network Signalling value

	Band [66]x
	NS_03 

	NOTE x: this NS applies for any E-UTRA carrier within 2110-2180 MHz


8.1.2.2


UE blocking requirements


When including the blocking requirements for the band. Requirements for a stand alone band applies for DL frequencies within the paired part, 2110-2180MHz. The wanted signals can only be assigned in 2110-2180 MHz. A note needs to be included as below:
Table 7.6.1.1-2: In-band blocking (TS 36.101)
	E-UTRA band
	Parameter
	Unit
	Case 1
	Case 2
	Case 3
	Case 4
	Case 5

	
	PInterferer
	dBm
	-56
	-44
	Void
	Void
	-38

	
	FInterferer (offset)
	MHz
	=-BW/2 – FIoffset,case 1
&

=+BW/2 + FIoffset,case 1
	≤-BW/2 – FIoffset,case 2
&

≥+BW/2 + FIoffset,case 2
	
	
	-BW/2 - 11

	 [66]x
	FInterferer
	MHz
	(Note 2)
	FDL_low – 15

to

FDL_high + 15
	
	
	

	NOTE x: this requirement applies for a E-UTRA carrier assigned within 2110-2180 MHz
 


For the out-of-band blocking requirement, the wanted signal is assigned within 2110-2180 MHz, while the position of the interferer signal refers to the edge of the operating band.
Table 7.6.2.1-2: Out of band blocking (TS 36.101)
	E-UTRA band
	Parameter
	Units 
	Frequency 

	
	
	
	Range 1
	Range 2
	Range 3
	Range 4

	
	PInterferer
	dBm
	-44
	-30
	-15
	-15

	[66]x
	FInterferer (CW)
	MHz
	FDL_low -15 to

FDL_low -60 
	FDL_low -60 to

FDL_low -85 
	FDL_low -85 to 

1 MHz
	-

	
	
	
	FDL_high +15 to

FDL_high + 60 
	FDL_high +60 to

FDL_high +85 
	FDL_high +85 to

+12750 MHz
	-

	NOTE x: this requirement applies for a E-UTRA carrier assigned within 2110-2180 MHz



<next change >
8.3.2. 
UE RX requirements

8.3.2.1
UE REFSENS


For intra-band contiguous CA, the REFSENS requirement refers to  Table 7.3.1-1, which contains the standalone REFSENS requirements. A separate table for this scenario on which the DL operating band is larger than the UL operating band is proposed. The following text is to be added in chapter 7.3.1A of TS 36.101
For intra-band contiguous carrier aggregation for band configurations with larger DL operating band than UL operating band, the requirements are specified in Table 7.3.1A-1a and Table 7.3.1A-1b.
Table 7.3.1A-1a: Reference sensitivity QPSK PREFSENS for band configurations of DL operating band larger than UL operating band 
	Channel bandwidth

	CA configuration
	1.4 MHz
(dBm)
	3 MHz
(dBm)
	5 MHz
(dBm)
	10 MHz
(dBm)
	15 MHz
(dBm)
	20 MHz
(dBm)
	Duplex Mode

	CA_[66]C
	
	
	TBD
	TBD
	TBD
	TBD
	FDD


Table 7.3.1A-1b: Intra-band contiguous CA uplink configuration for reference sensitivity for band configurations of DL operating band larger than UL operating band 
	CA configuration / CC combination / NRB_agg / Duplex mode

	CA configuration
	100RB+25RB
	100RB+50RB
	75RB+75RB
	100RB+75RB
	100RB+100RB
	Duplex Mode

	
	PCC
	SCC
	PCC
	SCC
	PCC
	SCC
	PCC
	SCC
	PCC
	SCC
	

	CA_[66]C
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD
	FDD


Note: UL configurations are still not specified

8.3.2.2
UE blocking requirements


For intra-band contiguous, the current blocking requirements state that “For FDD, the PCC shall be configured closest to the uplink band”. This is the case for intra-band contiguous CA within Band [66]. Since a new table is added in the specs to include the REFSENS for Intra-band contiguous CA reference sensitivity for band configurations of DL operating band larger than UL operating band, a new reference needs to be included in the in-band and out-of-band blocking requirements in TS36.101 as highlighted below:

For intra-band contiguous carrier aggregation the downlink SCC(s) shall be configured at nominal channel spacing to the PCC. For FDD, the PCC shall be configured closest to the uplink band. All downlink carriers shall be active throughout the test. The uplink output power shall be set as specified in Table 7.6.1.1A-1 with the uplink configuration set according to Table 7.3.1A-1 and Table 7.3.1A-1b for the applicable carrier aggregation configuration. For UE(s) supporting one uplink carrier, the uplink configuration of the PCC shall be in accordance with Table 7.3.1-2. The UE shall fulfil the minimum requirement in presence of an interfering signal specified in Tables 7.6.1.1A-1 and Tables 7.6.1.1A-2 being on either side of the aggregated signal. The throughput of each carrier shall be ≥ 95% of the maximum throughput of the reference measurement channels as specified in Annexes A.2.2, A.2.3 and A.3.2 (with one sided dynamic OCNG Pattern OP.1 FDD/TDD for the DL-signal as described in Annex A.5.1.1/A.5.2.1) with parameters specified in Tables 7.6.1.1A-1 and 7.6.1.1A-2.

Table 7.6.1.1A-2: In-band blocking (TS 36.101)

	CA configuration
	Parameter
	 Unit
	Case 1
	Case 2

	
	PInterferer
	 dBm
	-56
	-44

	
	FInterferer

(offset)
	MHz
	=-Foffset– FIoffset,case 1
&

=+Foffset + FIoffset,case 1
	≤-Foffset– FIoffset,case 2
&

≥+Foffset + FIoffset,case 2

	CA_[66]C
	FInterferer (Range)
	MHz
	(Note 2)
	FDL_low – 15

to

FDL_high + 15


For intra-band contiguous carrier aggreagations the downlink SCC(s) shall be configured at nominal channel spacing to the PCC. For FDD, the PCC shall be configured closest to the uplink band. All downlink carriers shall be active throughout the test. The uplink output power shall be set as specified in Table 7.6.2.1A-1 with the uplink configuration set according to Table 7.3.1A-1 and Table 7.3.1A-1b for the applicable carrier aggregation configuration. For UE(s) supporting one uplink carrier, the uplink configuration of the PCC shall be in accordance with Table 7.3.1-2. 
Table 7.6.2.1A-2: Out of band blocking (TS 36.101)
	CA configuration
	Parameter
	Units 
	Frequency 

	
	
	
	Range 1
	Range 2
	Range 3

	
	PInterferer
	dBm
	-44
	-30
	-15

	CA_[66]C
	FInterferer (CW)


	MHz


	FDL_low -15 to

FDL_low -60 
	FDL_low -60 to

FDL_low -85 
	FDL_low -85 to 

1 MHz

	
	
	
	FDL_high +15 to

FDL_high + 60 
	FDL_high +60 to

FDL_high +85 
	FDL_high +85 to

+12750 MHz


<next change >
8.4.2


UE RX requriements

<text to be added>
8.4.2.1
UE REFSENS


For intra-band non-contiguous CA, the requirement can be added in Table 7.3.1A-3  in the UE specs:

Table 7.3.1A-3: Intra-band non-contiguous CA with one uplink configuration for reference sensitivity (TS 36.101) 
	CA configuration
	Aggregated channel bandwidth (PCC+SCC)
	Wgap / [MHz]
	UL PCC allocation
	ΔRIBNC (dB)
	Duplex mode

	CA_[66A- 66A]
	TBD
	TBD
	TBD
	TBD
	FDD

	
	
	TBD
	TBD
	TBD
	

	
	TBD
	TBD
	TBD
	TBD
	

	
	
	TBD
	TBD
	TBD
	

	
	TBD
	TBD 
	TBD
	TBD
	

	
	
	TBD
	TBD
	TBD
	


Note: UL configurations are still not specified
8.4.2.2
UE blocking requirements


No change in the blocking requirements are needed for NC intra-band CA

<end of text proposal >
3GPP


