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1. [bookmark: _heading=h.gjdgxs]Introduction
In RAN #110bis meeting, RAN4 agreed WF on NR sidelink CA in ITS spectrum in Rel-19.
Based on the following WF, we suggest how to define RF core requirements for the intra-band contiguous SL CA in ITS spectrums in Rel-19. The following contents are agreed items and further discussion points for the SL-CA in ITS spectrum in Rel-19.

	WF on NR SL CA WI in ITS spectrum in Rel-19 [1]
Issue 3-1-1: System Parameter
Agreement:
· RAN4 define the PC2 RF requirements for sidelink CA SL_n47B with channel bandwidth combinations in Table 2.1-1:
Table 2.1-1 channel bandwidth combinations for PC2 SL intra-band contiguous CA
	Sidelink CA configuration / Bandwidth combination set

	Sidelink CA configuration 
	Sidelink CA configuration for TX
	Component carriers in order of increasing carrier frequency
	Maximum aggregated 
bandwidth [MHz]
	Bandwidth combination set

	
	
	Channel bandwidths for carrier [MHz]
	Channel bandwidths for carrier [MHz]
	Channel bandwidths for carrier [MHz]
	Channel bandwidths for carrier [MHz]
	
	

	SL_n47B
	SL_n47B
	10
	10, 20,30
	
	
	70
	0

	
	
	[20]
	[20], [30]
	
	
	
	

	
	
	30
	30,40
	
	
	
	



Issue 3-2-1: UE RF architecture
Similarly, for Rel-19 sidelink CA, based on the assumption of both 1TX and 2TX, with different implementation of 1LO and 2LO for 2TX cases, below   different cases are listed:
Firstly, for PC2 intra-band contiguous CA:
· Option 1: 1PA + 1LO.
[image: 스크린샷, 원, 그래픽, 디자인이(가) 표시된 사진

자동 생성된 설명]
Figure 3-a PC2 intra-band contiguous CA assumption of 1PA+1LO
· Option 2: 2PA + 2LO, 
[image: 스크린샷, 달, 원이(가) 표시된 사진

자동 생성된 설명]
Figure 3-b PC2 intra-band contiguous CA assumption of 2PA+2LO
· Option 3: 2PA + 1LO
[image: 스크린샷, 원, 달, 천체이(가) 표시된 사진

자동 생성된 설명]
Figure 3-c PC2 intra-band contiguous CA assumption of 2PA+1LO
Based on some offline discussion, WF is proposed:
WF: It is proposed to use option 1 and option 3 as the starting point assumption for PC2 intra-band contiguous CA.
· RAN4 can consider all candidate RF architectures to derivePC2 MPR/A-MPR requirements for intra-band contiguous CA. 
· Further discuss these options in the next meeting.
Issue 3-2-2: MPR simulation assumption

· WF:
· Agree on below table for simulation assumption
· The carrier leakage can be further discussed
	Center frequency
	5.9GHz

	Bandwidth 
	per CC: 10/20/30/40MHz
Aggregated CBW: Table 5.2.3-1 (up to 70MHz CBW)

	Maximum output power for aggregated CBW
	26dBm

	Numerology
	15 kHz/30kHz/60kHz

	Modulation per CC
	QPSK/16QAM/64QAM/256QAM

	Waveform
	CP-OFDM

	ACLR
	31dBc

	Carrier leakage
	25dBc

	IQ image
	34dBc

	CIM3
	60dBc

	PA calibration
	PA calibrated to deliver 30dBc ACLR for a fully allocated RBs in 20MHz QPSK DFT- S-OFDM waveform at 1 dB MPR.
This is based to share PA between LTE V2X and NR V2X at 5.9GHz as worst case.





 
In this paper, we provide our preference and how to define the UE RF requirements for NR SL intra-band contiguous CA UE.
0. UE RF requirements for NR Sidelink CA
2.1 Consideration on A-MPR requirements for NR SL intra-band contiguous CA in ITS spectrum

1) A-MPR for NR SL Intra-band contiguous CA for power class 2
Based on the agreed MPR simulation assumptions Table in session 1, RAN4 can derive A-MPR requirements to comply with European regulation and US regulatory requirements. 
On top of the MPR simulation assumption, RAN4 need to analyze the A-MPR requirements for PC2  SL intra-band contiguous CA UE, to comply European regulation and/or US FCC requirements which were specified in the additional spectrum emission mask in Table 6.5E.2.3.1-1 for ETSI and additional spurious emission requirements in Table 6.5E.3.4.2-1 and Table 6.5E.3.4.2-2  in TS38.101-1. 

	[bookmark: _Toc45888366][bookmark: _Toc45888965][bookmark: _Toc61367663][bookmark: _Toc61373046][bookmark: _Toc68230995][bookmark: _Toc69084408][bookmark: _Toc75467418][bookmark: _Toc76509440][bookmark: _Toc76718430][bookmark: _Toc83580768][bookmark: _Toc84405277][bookmark: _Toc84413886]6.5E.2.3.1	Requirements for network signalling value "NS_33"
The additional spectrum mask in Table 6.5E.2.3.1-1 applies for NR V2X UE within 5 855 MHz to 5 950 MHz according to ETSI EN 302 571. Additional spectrum emission requirements are signalled by the network to indicate that the UE shall meet an additional requirement for a specific deployment scenario as part of the cell handover/broadcast message.
When "NS_33" is indicated in the cell or pre-configured radio parameters, the power of any V2X UE emission shall not exceed the levels specified in Table 6.5E.2.3.1-1.
Table 6.5E.2.3.1-1: Additional spectrum mask requirements for 10MHz channel bandwidth
	Spectrum emission limit (dBm EIRP)/ Channel bandwidth

	ΔfOOB
(MHz)
	10 MHz
	Measurement bandwidth

	 0-0.5
	[]
	100 kHz

	 0.5-5
	[]
	100 kHz

	 5-10
	[]
	100 kHz



========== Unchanged sections are omitted ============
Table 6.5E.3.4.2-1: Additional requirements for "NS_33"
	Protected band
	Frequency range (MHz)
	Maximum Level (EIRP2)
	MBW (MHz)
	NOTE

	Frequency range
	5925
	-
	5950
	-30
	1
	1

	Frequency range
	5815
	-
	5855
	-30
	1
	3

	NOTE 1:	In the frequency range x-5950MHz, SE requirement of -30dBm/MHz should be applied; where x = max (5925, fc + 15), where fc is the channel centre frequency.
NOTE 2:	The EIRP requirement is converted to conducted requirement depend on the supported post antenna connector gain Gpost connector declared by the UE following the principle described in annex I in [11].
NOTE 3:	Resolution BW is 10% of the measurement BW and the result should be integrated to achieve the measurement bandwidth. The sweep time shall be set larger than (symbol length)*(number of points in sweep) to improve the measurement accuracy.



When "NS_33" is configured from pre-configured radio parameters or the cell, and the indication from upper layers has indicated that the UE is within the protection zone of CEN DSRC devices or HDR DSRC devices, the power of any NR V2X UE emission shall fulfil either one of the two sets of conditions.
Table 6.5E.3.4.2-2: Requirements for spurious emissions to protect CEN DSRC for V2X UE
	
	Maximum Transmission Power (dBm EIRP1)
	Emission Limit in Frequency Range 5795-5815 (dBm/MHz EIRP1)

	Condition 1
	10
	-65

	Condition 2
	10
	-45

	NOTE 1:	The EIRP requirement is converted to conducted requirement depend on the supported post antenna connector gain Gpost connector declared by the UE following the principle described in annex I in [11].





  
For the US regulation limits, RAN4 can wait to formally release the additional emission limits by FCC. After their final announcement, RAN4 needs to update the A-MPR requirements for both SL single carrier and SL intra-band CA with NS_52 to reflect the latest emission limits in the US. 
Based on above observation, we propose as follows:
Proposal 1: The above MPR simulation assumptions in Table in issue 3-2-2 and additional spectrum emission mask in Table 6.5E.2.3.1-1 in TS38.101-1 and additional spurious emission requirements in Table 6.5E.3.4.2-1 and Table 6.5E.3.4.2-2 in TS38.101-1 will be considered to derive A-MPR requirements to comply European regulation for NR SL intra-band contiguous CA for power class 2 in ITS spectrum.  
[bookmark: _Hlk166239699]Proposal 2: For US regulation requirements, RAN4 will study and specify the related A-MPR requirements with NS_52 for Nr SL intra-band contiguous CA UE after final FCC announcement for the additional emission limits in US.  

2.2 Other Tx RF requirements for NR SL intra-band contiguous CA UE
The following points are considered to define the Tx requirements for NR SL intra-band contiguous CA for Power class 2 UE in ITS spectrum.
   
	Tx requirements for SL intra-band contiguous PC2 CA UE in ITS band
	Comments for Requirements

	6.2E.1A MOP
	Define SL intra-band contiguous CA PC2 MOP as total transmitted power (Per UE) for PC2 SL CA UE

	6.2E.2A MPR
	Need to MPR simulation campaign based on the agreed MPR simulation Table [1]

	6.2E.3A A-MPR
	Need to A-MPR simulation campaign for Europe based on section 2.1 assumptions. FFS in the US until the FCC finally release the additional emission limits.

	6.2E.4A Configured Tx power 
	Update the configured Tx power for SL CA PC2 UE based on the configured Tx power of intra-band contiguous SL CA PC3 UE.  

	6.3E.1A minimum output power
	For intra-band contiguous SLCA PC2 UE, apply the same min power requirements per CC in Table 6.3E.1.1A-1 for intra-band contiguous SL CA PC3 UE.

	6.3E.2A Transmit OFF power
	For intra-band contiguous SLCA PC2 UE, apply the same transmit off power requirements (-50dBm /measurement BW) in Table 6.3E.2.1A-1 will be applied to per CC

	6.3E.3A Transmit On/OFF time mask 
	For intra-band contiguous SLCA PC2 UE, apply the same transit on/off time mask per CC in section 6.3E.3.1A of intra-band contiguous SL CA PC3 UE.  

	6.3E.4A. Power control
	For intra-band contiguous SLCA PC2 UE, absolute power tolerance of NR SL for single carrier will be applied to per CC.  

	6.4E.1A Frequency error
	±0.1 PPM observed over a period of 1 ms will be applied for the primary CC for all SL synchronous reference sources.

	6.4E.2A Transmit modulation quality
	For intra-band contiguous SL CA PC2 UE, apply the same transit modulation quality in section 6.4E.2.2A, 6.4E.2.3A and 6.4E.2.4A of intra-band contiguous SL CA PC3 UE.  
EVM requirements in section 6.4E.2.2A will be applied per CC.
The carrier leakage requirement (6.4E.2.3A) is defined for each CC. Only one uplink carrier is activated in a time, the applicable LO leakage (6.4.2.2) in NR UE will be applied per the activated carrier.
The In-band emission (6.4E.2.4A) of NR intra-band contiguous CA will be applied to the SL aggregated transmission bandwidth.


	6.5E.1A Occupied bandwidth
	The occupied bandwidth requirement (6.5E.1.1A) is a measure of the bandwidth containing 99 % of the total integrated power of the transmitted spectrum.

	6.5E.2A.2 out-of-band emission: General SEM
	Composite spectrum emission mask applies to frequencies up to ΔfOOB starting from the edges of the aggregated CBW. 
For PC2 intra-band contiguous SL CA UE, the spectrum emission mask in Table 6.5A.2.2.1-1 is measured as the sum from both UE transmit antenna connectors when UE indicates support for dualPA-Architecture IE.

	6.5E.2A.3 out-of-band emission: A-SEM
	Need to consider the A-SEM with NS_33 in Europe since the A-SEM in Table 6.5E.2.3.1-1 is applied for the 10MHz CBW in Europe.
For the US, RAN4 can reuse NS_52, the details of emission limits can be further discussed with the final A-SEM or A-SE requirements from FCC.

	6.5E.2A.4 ACLR 
	The general PC2 NR intra-band contiguous CA ACLR requirements in Table 6.5A.2.4.1.1-2 shall be applied to the aggregated CBW with SL CA bandwidth class B.

	6.5E.3A.1 General SE
	For intra-band contiguous SL CA, the spurious emissions are measured in the aggregated CBW with SL CA bandwidth class B as the sum from both UE transmit antenna connectors when UE indicates support for dualPA-Architecture IE.
Composite spurious emission is applied to frequencies up to ΔfOOB starting from the edges of the aggregated CBW.

	6.5E.3A.2 UE coexistence
	The protection operating band lists for n47 transmission was defined in Table 6.5.3.2-1 which will be reconsidered the UE coexistence requirements for intra-band contiguous PC2 SL CA UE.

	6.5E.3A.3 A-SE
	The A-SE with NS_33 in Table 6.5E.3.4.2-1 and CEN DSRC protection requirements in Table 6.5E.3.4.2-2 will be reconsidered for NR CA UE in Europe.




2.3 Rx RF requirements for NR SL intra-band contiguous CA UE
   The following points are considered to define the Rx requirements for NR SL intra-band contiguous CA UE in ITS spectrum.
	Rx requirements for SL intra-band contiguous PC2 CA UE in ITS band
	Comments for Requirements

	7.2E.2A REFSENS
	For intra-band contiguous PC2 SL CA UE in n47, the reference sensitivity requirement specified in Table 7.3E.2-1 shall apply for each CC with all carriers active. The requirement is applied for each CC reception when 2 Carrier transmissions are activated at the same time.

	7.4E.1A Maximum input level
	For intra-band contiguous PC2 SL CA UE, the same maximum input level requirements (Section 7.4E.1A) will be applied to aggregated CBW. The throughput (>= 95% T-put) shall meet or exceed the minimum requirements for the specified reference measurement channel in Annex 7.3 and 7.4.

	7.5E.1A ACS
	For intra-band contiguous PC2 SL CA UE, the UE shall fulfil the minimum requirement specified in Table 7.5E.1A-1 to Table 7.5E.1A-3 either side of the aggregated downlink signal at a specified frequency offset where the throughput shall be ≥ 95% of the maximum throughput of the reference measurement channels as specified in Annex A.7.2 while all DL carriers are active.

	7.6E.2A In-band blocking 
	For intra-band contiguous PC2 SL CA UE, the UE throughput shall be ≥ 95% of the maximum throughput of the reference measurement channels as specified in Annex A.7.2 with the test parameters defined in clause 7.6E.2.1A to Table 7.6E.2.1A-2 while all downlink carriers are active.

	7.6E.3A Out-of-band blocking
	For intra-band contiguous PC2 SL CA UE, the UE throughput shall be ≥ 95% of the maximum throughput of the reference measurement channels as specified in Annex A.7.2 with test parameters defined in clause 7.6E.3.1A while all downlink carriers are active.

	7.7E.1A Spurious response
	For intra-band contiguous PC2 SL CA UE, the UE throughput shall be ≥ 95% of the maximum throughput of the reference measurement channels as specified in Annex A.7.2 with test parameters defined in clause 7.7E.1A while all downlink carriers are active.

	7.8E.1A Wideband intermodulation 
	For intra-band contiguous CA, the UE throughput shall be ≥ 95% of the maximum throughput of the reference measurement channels as specified in Annex A.7.2 with test parameters defined in clause 7.8E.2.2A while all downlink carriers are active.



Proposal 3: The above UE Tx/Rx requirements for NR SL intra-band contiguous CA shall be considered to specify the UE RF requirements in TS38.101-1.
   
3. Conclusions
In this contribution, we propose how to treat the leftover topic in Rel-18 and also we propose the detailed MPR/A-MPR simulation assumptions with example RF architectures. Based on our initial analysis for the intra-band SL-CA objectives in Rel-19, we proposed as follows: 

Proposal 1: The above MPR simulation assumptions in Table in issue 3-2-2 and additional spectrum emission mask in Table 6.5E.2.3.1-1 in TS38.101-1 and additional spurious emission requirements in Table 6.5E.3.4.2-1 and Table 6.5E.3.4.2-2 in TS38.101-1 will be considered to derive A-MPR requirements to comply European regulation for NR SL intra-band contiguous CA for power class 2 in ITS spectrum.  
Proposal 2: For US regulation requirements, RAN4 will study and specify the related A-MPR requirements with NS_52 for Nr SL intra-band contiguous CA UE after final FCC announcement for the additional emission limits in US.  
Proposal 3: The above UE Tx/Rx requirements for NR SL intra-band contiguous CA shall be considered to specify the UE RF requirements in TS38.101-1.
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