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1	Introduction 
3GPP Rel-16 NR-U WI [1] specified how the NR technology can be used on the unlicensed spectrum thus offering more resources in frequency bands, such as 5GHz and 6GHz. Initial UL CA requirements were introduced in Rel-17. The requirements for MPR were introduced but no A-MPR analysis and specification effort was made. In RAN4#106 it was proposed to specify A-MPR need for NS_53 and NS_54 for PC5. This contribution provides initial considerations on simulation / measurement setup and proposes a reduced sub-band configuration list.
2	Discussion
2.1 General setup for UL CA
It is proposed to use the following setup when conducting simulations and measurements for NS_53 and NS_54:
· Power Class: PC5
· Calibration: QPSK DFT-s-OFDM 100RB3 with 1dB backoff, ACLR = 27dB
· ACLR: 27dB 
· SEM: NR-U
· Image rejection: -28dBc
· Carrier leakage rejection: -28dBc
The PA should be simulated with the listed impairments and the results evaluated with the given spectral requirements. The 0dB reference for NR-U spectral emission mask should be obtained by finding the maximum in-band power with 1MHz aggregation bandwidth. Before identifying the reference level, the carrier leakage shall be removed to avoid an offset of the NR-U SEM. 
Proposal 1: Use established NR-U simulation setup and calibration point for UL CA evaluation.
2.2 PSD and additional emission requirements for NS_53 and NS_54
The maximum allow PSD is defined as -1dBm/MHz for NS_53 and 17dBm/MHz for NS_54. With PC5 the PSD limit from NS_54 is not a limiting factor even for a single fully occupied 20MHz channel. Both network signalling flags have same out-of-band requirements. The maximum emission limits are defined with -27dBm/MHz at lower and upper side of the band. 
The specification details from TS38.101-1 (v17.8.0) are copied below:
	Table 6.2F.1-2: Additional requirements for transmit power density
	NR Band
	NS value
	Channel bandwidth (MHz)
	Frequency range (MHz)
	Maximum mean power density (dBm/MHz)

	n96
	NS_53
	20, 40, 60, 80
	5925 – 7125
	-1

	
	NS_54
	20, 40, 60, 80
	5925 – 6425
	17

	
	
	
	6525 – 6875
	


 



	6.5F.3.3.5	Requirements for network signalling value "NS_53" or "NS_54" or "NS_60" 
When "NS_53" or "NS_54" or "NS_60" is indicated in the cell, the power of any UE emission shall not exceed the levels specified in Table 6.5F.3.3.5-1. These requirements also apply for the frequency ranges that are less than FOOB (MHz) in Table 6.6.3.1-1 from the edge of the channel bandwidth.
Table 6.5F.3.3.5-1: Additional requirements
	Frequency band
(MHz)
	Spectrum emission limit
(dBm)
	Measurement bandwidth

	f ≤ 5925
	-27
	1 MHz

	f ≥ 7125
	-27
	


 



2.3 UL CA CBW and Wideband configurations
A proposal for the signal setup is provided in the following. The a full set of simulations or measurements would go through all sub-band configurations which are defined in Table 6.2F.2A.2-2. Checking on every configuration might not be required and a sub-set should be used to reduce specification effort. With considering that the main limiting factors for output power are the PSD and out-of-band emission limits the following observations can be made:
1. Elimination is dependent on architecture assumption (Single PA or dual PA). With single PA architecture it could be assumed that the LO is in the middle of the aggregated bandwidth. With dual PA two LOs would be present each in the middle of its corresponding channel. In the following single PA architecture is assumed.
2. For single PA architecture the channel configurations A+B and B+A should provide the same A-MPR and only one needs to be evaluated. Consequently, configurations B+A are greyed out in the table.
3. For single PA architecture the aggregated bandwidth would be the important factor and any channel configuration A+B achieving the same bandwidth should lead to similar A-MPR. Consequently, configurations with same aggregated bandwidth are removed and filled with light blue colour.
4. Further elimination is possible by considering the placement of IMD3 and IMD5 in the out-of-band region. 
Table 1: MPR mapping for intra-band CA wideband operation
	Wideband operation channel bandwidth (MHz)
	Sub-band configuration 
[CC1-CC2]

	
	A
	B

	20+20
	1-1
	1-0, 0-1

	20+40
	1-11, 1-10, 0-01, 0-10, 0-11, 1-00
	None

	20+60
	1-111, 1-110, 0-111, 0-110, 1-000, 0-001
	0-010, 0-100, 0-011, 1-100

	20+80
	1-1111, 1-1110, 0-1111, 0-1110, 0-1100, 0-0100, 0-0111, 1-1000, 0-0011, 0-1000, 0-0010, 1-0000, 0-0001
	1-1100, 0-0111

	40+20
	11-1, 01-1, 11-0, 00-1, 01-0, 01-1, 10-0
	None

	40+40
	11-11, 11-10, 01-11, 01-10, 10-00, 00-01
	00-10, 01-00, 00-11, 11-00

	40+60
	11-111, 11-110, 01-111, 01-110, 01-100, 00-100, 00-111, 11-000, 00-011, 01-000, 00-010, 10-000,00-001
	11-100, 00-111

	40+80
	11-1111, 11-1110, 01-1111, 01-1110, 11-1100, 00-1111, 01-1100, 00-1110, 00-1100, 11-0000, 00-0011, 01-0000, 00-0010, 10-0000, 00-0001 
	11-1000, 00-0111, 01-1000, 00-0110, 00-1000, 00-0100

	60+20
	111-1, 111-0, 011-1, 011-0, 100-0, 000-1 
	001-0, 010-0, 001-1, 110-0

	60+40
	111-11, 111-10, 011-11, 011-10, 011-00, 001-00, 001-10, 001-11, 110-00, 000-11, 010-00, 000-10, 100-00, 000-01
	111-00, 001-11

	60+60
	111-111, 111-110, 011-111, 011-110, 111-100, 001-111, 011-100,  001-110, 001-100, 110-000, 000-011, 010-000, 000-010, 100-000, 000-001
	 111-000, 000-111, 011-000, 000-110, 001-000, 000-100

	60+80
	111-1111, 111-1110, 111-1100, , 011-1111, 011-1110, 011-1100, 001-1111, 001-1110, 001-1100, 001-1000, 000-1100, 000-1000, 000-1000, 001-0000, 000-0100, 110-0000, 000-0011, 010-0000, 000-0010, 100-0000, 000-0001
	111-1000, 000-1111, 011-1000, 000-1110, 111-0000, 000-0111, 011-0000, 000-0110

	80+20
	1111-1, 1111-0, 0111-1, 0111-0, 0110-0, 0010-0, 0011-1, 1100-0, 0001-1, 0100-0, 0001-0, 1000-0, 0000-1
	1110-0, 0011-1

	80+40
	1111-11, 1111-10, 0111-11, 0111-10, 1111-00, 0011-11, 0111-00, 0011-10,  0011-00, 1100-00, 0000-11, 0100-00, 0000-10, 1000-00, 0000-01
	1110-00, 0001-11, 0110-00, 0001-10, 0010-00, 0001-00

	80+60
	1111-111, 1111-110, 1111-100, 0111-111, 0111-110, 0111-100, 0011-111, 0011-110, 0011-100, 0011-000, 0001-100, 0001-000, 0001-000, 0010-000, 0000-100, 1100-000, 0000-011, 01000-00, 0000-010, 1000-000, 0000-001
	1111-000, 0001-111, 0111-000, 0001-110, 1110-000, 0000-111, 0110-000, 0000-110

	80+80
	1111-1111, 1111-1110, 1111-1100, 0111-1111, 0111-1110, 0111-1100, 0011-1111, 0011-1110, 0011-1100, 0011-1000, 0001-1100, 0001-1000, 1110-0000,
0000-0111, 0110-0000, 0000-0110, 0010-0000, 0000-0100, 1100-0000, 0000-0011, 0100-0000, 0000-0010, 1000-0000, 0000-0001
	1111-1000, 0001-1111, 0111-1000, 0001-1110, 1111-0000, 0000-1111, 0111-0000, 0000-1110, 0011-0000, 0000-1100, 0001-0000, 0000-1000

	NOTE 1:	The sub-band configuration is represented as a bitmap where ‘1’ indicates that a sub-band is transmitted and ‘0’ indicates a sub-band is not transmitted.  The bitmap is ordered with MSB mapped to the lowest frequency sub-band and LSB mapped to highest frequency sub-band within the wideband channel.



Proposal 2: Consider Table 1 as a starting point for further elimination and streaming the simulations / measurements efforts.
It was found that Table 6.2F.2A.2-2 contains double entries for sub-band configuration A and B. Those are marked red in the table above. It is proposed to correct this error by removing the double entries from sub-band configuration A.
Proposal 3: Correct wideband entries in Table 6.2F.2A.2-2 by removing configuration “00-111” A from 40+60, “001-11” A from 60+40, “0011-1” A from 80+20 and “0-0111” A from 20+80 in RAN4#107.

Conclusions
In this contribution we present initial considerations for NR-U UL CA analysis with NS_53 and NS_54. The following proposals are made:
Proposal 1: Use established NR-U simulation setup and calibration point for UL CA evaluation.
Proposal 2: Consider Table 1 as a starting point for further elimination and streaming the simulations / measurements efforts.
It was found that Table 6.2F.2A.2-2 contains double entries for sub-band configuration A and B. Those are marked red in the table above. It is proposed to correct this error by removing the double entries from sub-band configuration A.
Proposal 3: Correct wideband entries in Table 6.2F.2A.2-2 by removing configuration “00-111” A from 40+60, “001-11” A from 60+40, “0011-1” A from 80+20 and “0-0111” A from 20+80 in RAN4#107.
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