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Introduction
In the RAN#101 meeting, a revised WID [1] was approved to include more sub-1GHz band combinations, i.e. CA_n26(2A) and CA_n5A-n28A-n105A. As it is the first UL intra-band non-contiguous CA in FDD band that will be discussed in RAN4 for UL CA_n26(2A). The NR CA configurations are copied as below.

	
	NR CA configuration
	Uplink CA configuration or single uplink carrier
	NR Band
	Channel bandwidth (MHz)
	Bandwidth combination set

	CA_n5A-n8A
	-
	n5
	5, 10
	0

	
	
	n8
	5, 10
	

	CA_n5A-n28A
	CA_n5A-n28A
	n5
	5, 10, 15, 20
	0

	
	
	n28
	5, 10, 15, 20, 30
	

	CA_n8A-n20A-n28A
	CA_n8A-n20A
CA_n8A-n28A
CA_n20A-n28A
	n8
	5, 10, 15, 20
	0

	
	
	n20
	[bookmark: OLE_LINK5]5, 10, 15, 20
	

	
	
	n28
	5, 10, 15, 20
	

	CA_n5A-n105A
	CA_n5A-n105A
	n5
	5, 10, 15, 20
	0

	
	
	n105
	5, 10, 15, 20, 25, 30, 35
	

	CA_n28A-n105A
	-
	n28
	5, 10, 15, 20, 25, 30
	0

	
	
	n105
	5, 10, 15, 20, 25, 30, 35
	

	CA_n26A-n28A
	CA_n26A-n28A
	n26
	5, 10, 15, 20, 25, 30
	0

	
	
	n28
	5, 10, 15, 20, 25, 30
	

	CA_n5A-n28A-n105A
	CA_n5A-n105A
CA_n5A-n28A
	n5
	5, 10, 15, 20
	0

	
	
	n28
	5, 10, 15, 20, 25, 30
	

	
	
	n105
	5, 10, 15, 20, 25, 30, 35
	

	CA_n26(2A)
	CA_n26(2A)
	n26
	5, 10, 15
	0






The demands are from Telstra and the spectrum holding in band n5 and additional n26 is shown below.

[image: cid:image001.png@01D9DF47.5FEAB670]
figure 1 spectrum holding in band n5 and additional n26 from operator

In this paper, we’d like to analysis the impacts on RF requirements and potential RF architecture.

Discussion on MPR and AMPR requirements for UL CA_n26(2A)
In current clause 6.2A.2.2 of TS 38.101-1, the MPR requirements for intra-band non-contiguous CA were specified below considering both dual PA architecture and single PA architecture.
	6.2A.2.2	UE maximum output power reduction for Intra-band non-contiguous CA
6.2A.2.2.0 	General
6.2A.2.2.1	 MPR to meet -30dBm/MHz 
6.2A.2.2.1.1		PC3 with indicating dualPA-Architecture supported
6.2A.2.2.1.2		PC2 with indicating dualPA-Architecture supported
6.2A.2.2.1.3		PC3 without indicating dualPA-Architecture supported
6.2A.2.2.1.4		PC2 without indicating dualPA-Architecture supported
6.2A.2.2.2	 MPR to meet -13dBm/MHz
6.2A.2.2.2.1		PC3 with indicating dualPA-Architecture supported
6.2A.2.2.2.2		PC2 with indicating dualPA-Architecture supported
6.2A.2.2.2.3		PC3 without indicating dualPA-Architecture supported
6.2A.2.2.2.4		PC2 without indicating dualPA-Architecture supported



Based on the spectrum holding of operator, single PA should support 30MHz bandwidth and the relative bandwidth is about 3.6% (30MHz / 832MHz). Comparing to intra-band non-contiguous CA for TDD n41 with 190 bandwidth, the relative bandwidth is about 7.3% (190MHz / 2590MHz). Thus, both dual PA architecture and single PA architecture can support UL CA_n26(2A).

Observation 1: both dual PA architecture and single PA architecture can support UL CA_n26(2A).

As the MPR requirements for intra-band non-contiguous CA have been specified, there is no need to develop new MPR requirements for UL CA_n26(2A).
Proposal 1: Current MPR requirements are applicable to UL CA_n26(2A).


In addition, in current spec, the ASE requirements for band n26 and n5 are listed below.
	Network signalling label
	Requirements (clause)
	NR Band
	Channel bandwidth (MHz)
	Resources blocks (NRB)
	A-MPR (dB)

	NS_12
	6.5.3.3.17
	n26
	5,10
	Table 6.2.3.21-1
	Table 6.2.3.21-2

	NS_13
	6.5.3.3.18
	n26
	5
	Table 6.2.3.22-1
	Table 6.2.3.22-2

	NS_14
	6.5.3.3.19
	n26
	10,15,20
	Table 6.2.3.23-1
	Table 6.2.3.23-2

	NS_15
	6.5.3.3.20
	n26
	5,10,15,20
	Table 6.2.3.24-1
	Table 6.2.3.24-2

	NS_100
	6.5.2.4.2
	n1, n2, n3, n5, n8, n18, n25, n26, n65, n66, n80, n81, n84, n86, n89
(NOTE 1)
	
	
	Table
6.2.3.1-2



Referring to the approved contribution [2], the following primary scenarios for additional spurious emission requirements from operators in US for band n26 are listed be
	Range 1 (806 ≤ f ≤ 813.5) additional emissions requirements:
1. 5 MHz carrier in 814-819 MHz (SouthernLINC)
1. 10 MHz carrier in 814-824 MHz (SouthernLINC)
There would be a slight change in the table from 36.101 for NS_12
Table 6.6.3.3.5-1: Additional requirements
	Frequency band
(MHz)
	Channel bandwidth /
Spectrum emission limit
(dBm)
	Measurement bandwidth

	
	1.4 MHz, 3 MHz, 5 MHz, 10 MHz, 15 MHz
	

	806 ≤ f ≤ 813.5
	-42
	6.25 kHz

	NOTE 1:	The requirement applies for E-UTRA carriers with lower channel edge at or above 814.2 MHz.
NOTE 2:	The emissions measurement shall be sufficiently power averaged to ensure a standard deviation < 0.5 dB.



Range 2 (806 ≤ f ≤ 816) additional emissions requirements:
1. 5 MHz carrier in 817-822 MHz (Sprint)
1. 5 MHz carrier in 819-824 MHz (Sprint)
This would align with NS_13 in 36.101 with the following change:
Table 6.6.3.3.6-1: Additional requirements
	Frequency band
(MHz)
	Channel bandwidth /
Spectrum emission limit
(dBm)
	Measurement bandwidth

	
	1.4, 3, 5 MHz
	

	806 ≤ f ≤ 816
	-42
	6.25 kHz

	NOTE 1:	The requirement applies for E-UTRA carriers with lower channel edge at or above 819 MHz.
NOTE 2:	The emissions measurement shall be sufficiently power averaged to ensure a standard deviation < 0.5 dB.



1. 5 MHz carrier between 824 and 849 MHz
1. 10 MHz carrier between 824 and 849 MHz
1. 15 MHz carrier between 824 and 849 MHz
1. 20 MHz cattier between 824 and 849 MHz
This would align with NS_14:
Table 6.6.3.3.7-1: Additional requirements
	Frequency band
(MHz)
	Channel bandwidth /
Spectrum emission limit
(dBm)
	Measurement bandwidth

	
	5 MHz, 10 MHz, 15 MHz
	

	806 ≤ f ≤ 816
	-42
	6.25 kHz

	NOTE 1:	The requirement applies for E-UTRA carriers with lower channel edge at or above 824 MHz.
NOTE 2:	The emissions measurement shall be sufficiently power averaged to ensure a standard deviation < 0.5 dB.





Range 3 (851 ≤ f ≤ 859) additional emissions requirements:
1. 5 MHz carrier between 814 and 824 MHz
1. 5 MHz carrier between 824 and 849 MHz 
1. 10 MHz carrier in 814-824 MHz
1. 10 MHz carrier in 825-835 MHz (Region 2 A block)
1. 10 MHz carrier in 835-845 MHz (Region 2 B block)
1. 10 MHz carrier in 839-849 MHz 
1. 15 MHz carrier in 824-839 MHz 
1. 15 MHz carrier in 834-849 MHz 
1. 20 MHz carrier in 824-844 MHz 
1. 20 MHz carrier in 829-849 MHz 
These scenarios align with NS_15 in 36.101 with the following change:
Table 6.6.3.3.8-1: Additional requirements
	Frequency band
(MHz)
	Channel bandwidth /
Spectrum emission limit
(dBm)
	Measurement bandwidth

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

	851 ≤ f ≤ 859
	-53
	6.25 kHz

	NOTE 1:	The emissions measurement shall be sufficiently power averaged to ensure a standard deviation < 0.5 dB.






As it’s clearly clarified that CA_n26(2A) is not intended for use in the USA in the revised WID [1], there is no need to consider NS_12/ NS_13/ NS_14/ NS_15 for UL CA_n26(2A).
	[bookmark: _Hlk146034338]Note 2: CA_n26(2A) is not intended for use in the USA.



[bookmark: _Hlk146034809]Proposal 2: NS_12/ NS_13/ NS_14/ NS_15 are not applicable to UL CA_n26(2A) as interest scenarios are different from original n26 single carrier scenarios in NA.
As far as I know, there is no need to consider the coexistence scenario between NR and UTRA in band n26 in Australia. Thus, NS_100 are not applicable to UL CA_n26(2A).
Proposal 3: NS_100 is not applicable to UL CA_n26(2A) in Rel-18.
Discussion on MSD requirements for UL CA_n26(2A)
Based on the current specification TS 38.101-1, the REFSENS degradation for intra-band non-contiguous CA_n26(2A) with one UL configuration is shown below based on the technical inputs [3][4][5].
	CA configuration
	SCS
(PCC/SCC)
(kHz)
	Aggregated channel bandwidth (PCC+SCC)
	Wgap / [MHz]
	UL PCC allocation
(LCRB)
	ΔRIBNC (dB)
	Duplex mode

	CA_n26(2A)
	15/15
	15MHz + 10MHz
	Wgap = 10.0
	5 (RBstart = 74)
	25.2
	FDD

	NOTE 1:	All combinations of channel bandwidths defined in Table 5.5A.2-1.
NOTE 2:	All applicable sub-block gap sizes.
NOTE 3:	The PCC allocation is same as Transmission bandwidth configuration NRB as defined in Table 5.3.2-1. 
NOTE 4:	The carrier center frequency of PCC in the DL operating band is configured closer to the UL operating band.
NOTE 5:	Refers to the UL resource blocks shall be located as close as possible to the downlink operating band but confined within the transmission.
NOTE 6:	Wgap is the sub-block gap between the two sub-blocks.
NOTE 7:	The carrier centre frequency of SCC in the DL operating band is configured closer to the UL operating band.
NOTE 8:	 For operation with three or more non-contiguous component carriers, ΔRIBNC applies to all secondary component carriers.
NOTE 9:	Bandwidth Combination Set 0.
NOTE 10:	Bandwidth Combination Set 1



The potential factors which may have impacts on the DL REFSENS for CA_n26(2A) are listed below, e.g. ACLR2, IMD3/IMD5 from UL carrier 1 and UL carrier 2.
[image: ]
figure 2 scenario 1 based on operator’s spectrum holding
[image: ]
figure 3 scenario 2 based on operator’s spectrum holding
Thus, it’s proposed to consider the following cases for MSD evolution.
	CA configuration
	SCS
(PCC/SCC)
(kHz)
	Aggregated channel bandwidth (PCC+SCC)
	Wgap / [MHz]
	UL PCC allocation
(LCRB)
	UL SCC allocation
(LCRB)
	ΔRIBNC (dB)
	Duplex mode

	CA_n26(2A)
	15/15
	10MHz + 10MHz
	Wgap = 10.0
	TBD
	TBD
	TBD
	FDD

	CA_n26(2A)
	15/15
	10MHz + 15MHz
	Wgap = 5.0
	TBD
	TBD
	TBD
	FDD



Proposal 4: the following test configurations can be used for UL CA_n26(2A) MSD evolution.
	CA configuration
	SCS
(PCC/SCC)
(kHz)
	Aggregated channel bandwidth (PCC+SCC)
	Wgap / [MHz]
	UL PCC allocation
(LCRB)
	UL SCC allocation
(LCRB)
	ΔRIBNC (dB)
	Duplex mode

	CA_n26(2A)
	15/15
	10MHz + 10MHz
	Wgap = 10.0
	TBD
	TBD
	TBD
	FDD

	CA_n26(2A)
	15/15
	10MHz + 15MHz
	Wgap = 5.0
	TBD
	TBD
	TBD
	FDD



Summary
Observation 1: both dual PA architecture and single PA architecture can support UL CA_n26(2A).
Proposal 1: Current MPR requirements are applicable to UL CA_n26(2A).
Proposal 2: NS_12/ NS_13/ NS_14/ NS_15 are not applicable to UL CA_n26(2A) as interest scenarios are different from original n26 single carrier scenarios in NA.
Proposal 3: NS_100 is not applicable to UL CA_n26(2A) in Rel-18.
Proposal 4: the following test configurations can be used for UL CA_n26(2A) MSD evolution.
	CA configuration
	SCS
(PCC/SCC)
(kHz)
	Aggregated channel bandwidth (PCC+SCC)
	Wgap / [MHz]
	UL PCC allocation
(LCRB)
	UL SCC allocation
(LCRB)
	ΔRIBNC (dB)
	Duplex mode

	CA_n26(2A)
	15/15
	10MHz + 10MHz
	Wgap = 10.0
	TBD
	TBD
	TBD
	FDD

	CA_n26(2A)
	15/15
	10MHz + 15MHz
	Wgap = 5.0
	TBD
	TBD
	TBD
	FDD
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