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1. Introduction
The sidelink unlicensed RX requirement has been discussed in the previous RAN4 meeting and couple of WF [1][2][3][4] has been agreed. For the SL-e un-licensed RX requirements, there are still some of them left un-fininshed and hence in this paper we give further discussion and try to finalize them.,
2. Discussion
2.1 General aspect
Issue 4-1-1: Reference measurement channels for NR SL-U
· Option 1: Missing reference measurement channels for NR SL-U need to be defined. And Rx requirements are verified with SL-U RMC.
· Option 2: Reuse NR V2X RMC for SL-U.
· NR-U REFSENS has no difference from the NR single CC. For NR-U Rx requirements, there is no intra-cell guard bands in DL and the UL configuration is with all sub-bands and all RB’s fully allocated. Therefore, no need to consider the interlaced unlicensed resource allocation impacts in SL-U Rx requirement definition. SL-U can follow NR V2X RMC.
WF
· Rx requirements are verified with SL-U RMC.
· FFS on whether NR V2X RMC can be reused for SL-U RMC.


The general RMC has been discussed and it has been agreed that the SL-U RMC will be used to verify RX requirement while whether the NR V2X RMC can be reused is FFS. Back to the NR SL RMC discussion, the specific sidelink physical channel design with different overhead has been introduced compared to NR and hence specific RMC for NR V2X has been defined. Currently from our understanding, the same PSSCH and PSCCH multiplexing will be reused for the frame structure and hence the NR SL RMC can be reused.
Proposal 1: To reuse the NR SL RMC for SL-U.
2.2 REFSENS
Firstly, for the RB configuration for REFSENS, there are two options to define such REFSNS requirement as captured in WF [3] which is shown as below.
Issue 4-2-2: RB configuration for REFSENS
· Option 1: The SL Tx RB configurations in below table are adopted for SL-U REFSENS, especially the RB configurations for 60MHz, 80MHz and 100MHz CBW which are new for SL.
· The RB allocations need to consider the number of subchannels and subchannel size, the NRB values to be used in the spec for RF requirements should be as large as possible and does not exceed the NRB values of Uu for supported CBWs. In 38.331, the subchannel size is as following figure. The proposed max RB configurations for CBW 60MHz, 80MHz, and 100MHz are as shown in below table.
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NR band / SCS / Channel bandwidth / Duplex mode
NR SL-U Band
SCS kHz
20MHz
40MHz
60MHz
80MHz
100MHz
Duplex Mode
n46
15
105
216



HD

30
50
105
160
216
270


60
24
50
75
100
135

n96
15
105
216



HD

30
50
105
160
216
270


60
24
50
75
100
135

n102
15
105
216



HD

30
50
105
160
216
270


60
24
50
75
100
135


· Option 2: “NRB” in REFSENS formula is the maximum transmission bandwidth configuration as defined in Table 5.3.2-1 of 38101-1.


For the NR-U REFESENS requirement, the WF[5] has captured the REFSENS requirement for NR-U. The RB configuration for larger than 20MHz is considered as wideband operation and hence all intra-cell guard bands between sub-bands should be filled. In this case, the full RB allocation of NR normal RB allocation is used to define such requirerment. However, as discussed in our previous discussion paper, for V2X, it has its specific RB allocation based on the RAN2 specification. Here we capture it again as below:
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Observation 1: NR-U use full RB allocation as the wide band operation is considered for CBW larger than 20MHz.
Observation 2: RAN2 spec has defined the RB configurations for different CBW.
Below table 1 is the RB configuration for SL-U of larger than 40MHz based on the TS 38331. With the observation 1 and 2 above, it is proposed to use below table for sidelink specific RB configuration for SL-U REFSENS.
Proposal 2: The SL Tx RB configurations in table 1 are adopted for SL-U REFSENS, especially the RB configurations for 60MHz, 80MHz and 100MHz CBW which are new for SL.
Table 1 SL Tx RB configurations for SL-U REFSENS
	
	
	NR band / SCS / Channel bandwidth / Duplex mode

	NR SL-U Band
	SCS kHz
	20MHz
	40MHz
	60MHz
	80MHz
	100MHz
	Duplex Mode

	n46
	15
	105
	216
	
	
	
	HD

	
	30
	50
	105
	160
	216
	270
	

	
	60
	24
	50
	75
	100
	135
	

	n96
	15
	105
	216
	
	
	
	HD

	
	30
	50
	105
	160
	216
	270
	

	
	60
	24
	50
	75
	100
	135
	

	n102
	15
	105
	216
	
	
	
	HD

	
	30
	50
	105
	160
	216
	270
	

	
	60
	24
	50
	75
	100
	135
	


Furthermore, as agreed in WF[3] that the -0.5dB SNR will be reused to define the RESENS requirement, hence the REFSENS requirement is proposed as below:
Proposal 3: The SL-U REFSENS are adopted in Table 2.
Table 2 REFSENS for SL-U
	NR SL-U Band
	SCS kHz
	Channel bandwidth / PREFSENS_V2X (dBm)

	
	
	20MHz
	40MHz
	60MHz
	80MHz
	100MHz
	Duplex Mode

	n46
	15
	-89.2
	-86.1
	
	
	
	HD

	
	30
	-89.4
	-86.2
	-84.4
	-83.1
	-82.1
	

	
	60
	-89.6
	-86.4
	-84.6
	-83.4
	-82.1
	

	n96
	15
	-89.2
	-86.1
	
	
	
	HD

	
	30
	-89.4
	-86.2
	-84.4
	-83.1
	-82.1
	

	
	60
	-89.6
	-86.4
	-84.6
	-83.4
	-82.1
	

	n102
	15
	-89.2
	-86.1
	
	
	
	HD

	
	30
	-89.4
	-86.2
	-84.4
	-83.1
	-82.1
	

	
	60
	-89.6
	-86.4
	-84.6
	-83.4
	-82.1
	


2.2 ACS
Issue 4-4-1: ACS for SL-U single CC
· Option 1: NRU ACS requirement in 38.101-1 clause 7.5F is used as starting point.
· Option 2: Reuse NR-U ACS requirements and test configurations with NR V2X RMC for SL-U to get similar coexistence results.
WF
· Option 1 is agreed, i.e. NRU ACS requirement in 38.101-1 clause 7.5F is used as starting point, FFS in next meeting.


For the ACS requirement, we have analyzed in our previous paper that the ACS for NR-U was defined for bands above 3.3GHz considering the unlicensed bands of n46, n96, n102 are all high bands currently. However, the requirement format is different from NR single CC which can be found below, i.e. the ACS is adjusted according to the CBW while the NR single CC is fixed as 33dB for bands above 3.3GHz. The ACS requirement has been extensively discussed in NR-U WI with various view considering the difference of ACLR, ACIR impacts, and comparison with WIFI system, and coexistence with LAA, the final value is a compromised outcome.
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ACS Requirement for NR-U
As also indicated in our previous discussion, there are two test cases for ACS as case 1 and case 2. During the NR-U discussion, the case 2 whose configured power and the interferer are both too high and it has been consider as not matching the Wi-Fi scenario. Hence only case 1 test parameter is captured in NR-U ACS requirement which is shown above.
Observation 3: Only case 1 test parameter is defined for NR-U ACS because of the deployment scenario feasibility.
In this case, the NR-U ACS requirement is proposed to be reused for NR SL-U. The RMC as discussed in general part should use the NR SL-U RMC.
Proposal 4: Reuse NR-U ACS requirement and test configurations with NR SL-U RMC .
2.3 In-band blocking
Issue 4-5-1: IBB for SL-U single CC
· Option 1: NRU In-band blocking requirements in 38.101-1 clause 7.6F.2 are used as starting point
· Option 2: Reuse NR-U IBB requirements and test configurations with NR V2X RMC for SL-U.
WF
· Option 1 is agreed, i.e. NRU In-band blocking requirements in 38.101-1 clause 7.6F.2 are used as starting point, FFS in next meeting.


The in band blocking requirement for NR V2X is captured in clause 7.6E.2.1 and for NR-U is captured in clause 7.F.2.1. We have captured the requirements below. The transmission power is the same for 20 and 40MHz and the difference is the bandwidth of interferer. We see the 10MHz as smallest CBW for NR V2X is used as BWinterferer and corresponding offset frequency is decided. In NR SL-U, 10MHz is not supported and 20MHz is supported as the smallest CBW for single CC.
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In this case, the NR-U IBB is proposed to be reused for NR SL-U.
Proposal 5: Reuse NR-U IBB requirement and test configurations with NR SL-U RMC.
2.3 Out of band blocking
Issue 4-6-1: OBB for SL-U single CC
· Option 1: NRU Out-of-band blocking requirements in 38.101-1 clause 7.6F.3 are used as starting point
· Option 2: Reuse NR-U OBB requirements and test configurations with NR V2X RMC for SL-U.
WF
· Option 1 is agreed, i.e. NRU Out-of-band blocking requirements in 38.101-1 clause 7.6F.3 are used as starting point, FFS in next meeting.


The NR sidelink OBB requirement is reused from LTE sidelink and hence different power level for the transmission power based on different bandwidth. For NR-U OBB requirement, it is based on the NR normal requirement since there is no Wi-Fi corresponding requirement. Further modification has applied for range 3 considering the shallower frequency response of the band filter at high frequencies. In this case, the NR-U requirement can be reused for NR SL-U.
[image: ]
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Proposal 6: Reuse NR-U OBB requirement and test configurations with NR SL-U RMC.
2.5 Spurious response
Issue 4-7-1: Spurious responses for SL-U single CC
· Option 1: NRU Spurious responses requirements in 38.101-1 clause 7.7F is used as starting point.
· Option 2: Reuse NR-U Spurious response requirements and test configurations with NR V2X RMC for SL-U.
WF
· Option 1 is agreed, i.e. NRU Spurious responses requirements in 38.101-1 clause 7.7F is used as starting point, FFS in next meeting.


For spurious response parameters, it is quite similar to the out-of-band blocking requirement and with similar approach that reuse the NR-U requirement is proposed.
[image: ]
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Proposal 7: Reuse NR-U spurious response requirement and test configurations with NR SL-U RMC .
2.6 Intermodulation
Issue 4-9-1: Intermodulation for SL-U single CC
· Option 1: NRU Intermodulation requirements in 38.101-1 clause 7.8F are used as starting point.
· Option 2: Reuse NR-U Wide band intermodulation requirement and test configuration with NR V2X RMC for SL-U.
WF
· Option 1 is agreed, i.e. NRU Intermodulation requirements in 38.101-1 clause 7.8F are used as starting point, FFS in next meeting.


For Intermodulation requirement, it is quite similar to the out-of-band blocking requirement and with similar approach that reuse the NR-U requirement is proposed.
Proposal 8: Reuse NR-U Intermodulation requirement and test configurations with NR SL-U RMC.


3	Conclusions
In this contribution, we give initial discussion on the sidelink evolution and the observation and proposals are shown as below:
Observation 1: NR-U use full RB allocation as the wide band operation is considered for CBW larger than 20MHz.
Observation 2: RAN2 spec has defined the RB configurations for different CBW.
Observation 3: Only case 1 test parameter is defined for NR-U ACS because of the deployment scenario feasibility.
Proposal 1: To reuse the NR SL RMC for SL-U.
Proposal 2:The SL Tx RB configurations in table 1 are adopted for SL-U REFSENS, especially the RB configurations for 60MHz, 80MHz and 100MHz CBW which are new for SL.
Proposal 3: The SL-U REFSENS are adopted in Table 2.
Proposal 4: Reuse NR-U ACS requirement and test configurations with NR SL-U RMC.
Proposal 5: Reuse NR-U IBB requirement and test configurations with NR SL-U RMC.
Proposal 6: Reuse NR-U OBB requirement and test configurations with NR SL-U RMC.
Proposal 7: Reuse NR-U spurious response requirement and test configurations with NR SL-U RMC.
Proposal 8: Reuse NR-U Intermodulation requirement and test configurations with NR SL-U RMC.
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5 TP to TR 38.786
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[bookmark: _Toc126570213]7.1	Rx requirements for NR SL single carrier operation in unlicensed bands
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The reference sensitivity power level REFSENS is the minimum mean power applied to the UE antenna connector at which the throughput shall meet or exceed 95% of the maximum throughput of the reference measurement channels.
The V2X UE REFSENS is defined by the following equation: 
REFSENSV2X=kTB + SNRV2X +10log10(LCRB*SCS*12/RX_BW) +( NFV2X+ IM) – Diversity gain
Where
-	kTB: Thermal noise level is [-174dBm(kT) + 10*log10(RX BW)]dBm.
-	NF: Noise figure. 13 dB is used for LAA and can be reused for NR V2X requirements. Assumed NF is 9dB < 3GHz, NF is 10dB>= 3GHz (e.g B42, n77, n78, n79…) at licensed bands at FR1.
-	IM: 2.5 dB is assumed. When the number of RB size equal to or less than 24RBs, 0.5dB additional relaxation is allowed.
-	Target SNR: -0.5 dB
-	Diversity gain: 3dB
While the REFSENS requirement for band 46 has been defined as -90dBm and the same formula is used of NR sidelink and captured as:
-174 dBm/Hz + 10*log10(18 MHz) + 13 dB NF and FE loss + 2.5 dB implementation margin -1 dB demod SNR – 3 dB diversity gain = -90 dBm.
Comparing to the NR sidelink REFSENS requirement, we see the NF are used the same for 13dB as of LAA while the SNR is -0.5dB for NR sidelink and -1dB in NR-U. In this case similar SNR for NR sidelink with -0.5dB is agreed for SL-U.
For the NR-U REFESENS requirement, the RB configuration for larger than 20MHz is considered as wideband operation and hence all intra-cell guard bands between sub-bands should be filled. In this case, the full RB allocation of NR normal RB allocation is used to define such requirement. However, for V2X, it has its specific RB allocation based on the RAN2 specification TS 38.331 as captured below:
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Below table 7.1.1-1 is the RB configuration for SL-U of larger than 40MHz based on the TS 38331. 
Table 7.1.1-1 SL Tx RB configurations for SL-U REFSENS
	
	
	NR band / SCS / Channel bandwidth / Duplex mode

	NR SL-U Band
	SCS kHz
	20MHz
	40MHz
	60MHz
	80MHz
	100MHz
	Duplex Mode

	n46
	15
	105
	216
	
	
	
	HD

	
	30
	50
	105
	160
	216
	270
	

	
	60
	24
	50
	75
	100
	135
	

	n96
	15
	105
	216
	
	
	
	HD

	
	30
	50
	105
	160
	216
	270
	

	
	60
	24
	50
	75
	100
	135
	

	n102
	15
	105
	216
	
	
	
	HD

	
	30
	50
	105
	160
	216
	270
	

	
	60
	24
	50
	75
	100
	135
	


With the agreed SNR and RB configuration as above table 7.1.1-1, the REFNSENS requirement for SL-U can be calculated as below table 7.1.1-2.
Table 7.1.1-2 REFSENS for SL-U
	NR SL-U Band
	SCS kHz
	Channel bandwidth / PREFSENS_V2X (dBm)

	
	
	20MHz
	40MHz
	60MHz
	80MHz
	100MHz
	Duplex Mode

	n46
	15
	-89.2
	-86.1
	
	
	
	HD

	
	30
	-89.4
	-86.2
	-84.4
	-83.1
	-82.1
	

	
	60
	-89.6
	-86.4
	-84.6
	-83.4
	-82.1
	

	n96
	15
	-89.2
	-86.1
	
	
	
	HD

	
	30
	-89.4
	-86.2
	-84.4
	-83.1
	-82.1
	

	
	60
	-89.6
	-86.4
	-84.6
	-83.4
	-82.1
	

	n102
	15
	-89.2
	-86.1
	
	
	
	HD

	
	30
	-89.4
	-86.2
	-84.4
	-83.1
	-82.1
	

	
	60
	-89.6
	-86.4
	-84.6
	-83.4
	-82.1
	



[bookmark: _Toc36034828][bookmark: _Toc46356493][bookmark: _Toc52566407][bookmark: _Toc61187315][bookmark: _Toc66398944][bookmark: _Toc42537428][bookmark: _Toc463997785][bookmark: _Toc66398727][bookmark: _Toc66432661][bookmark: _Toc66433440][bookmark: _Toc66436215][bookmark: _Toc126570216]7.1.3	Adjacent Channel Selectivity for NR SL-U
For the ACS requirement, the ACS for NR-U was defined for bands above 3.3GHz considering the unlicensed bands of n46, n96, n102 are all high bands currently. However, the requirement format is different from NR single CC which can be found below, i.e. the ACS is adjusted according to the CBW while the NR single CC is fixed as 33dB for bands above 3.3GHz. The ACS requirement has been extensively discussed in NR-U WI with various view considering the difference of ACLR, ACIR impacts, and comparison with WIFI system, and coexistence with LAA, the final value is a compromised outcome.
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ACS Requirement for NR-U
Furthermore, for NR normal requirement, there are two test cases for ACS as case 1 and case 2. During the NR-U discussion, the case 2 whose configured power and the interferer are both too high and it has been consider as not matching the Wi-Fi scenario. Hence only case 1 test parameter is captured in NR-U ACS requirement which is shown above.
In this case, the NR-U ACS requirement is proposed to be reused for NR SL-U. The RMC as discussed in general part should use the NR SL-U RMC.
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The in band blocking requirement for NR V2X is captured in clause 7.6E.2.1 and for NR-U is captured in clause 7.F.2.1. The transmission power is the same for 20 and 40MHz and the difference is the bandwidth of interferer. The 10MHz as smallest CBW for NR V2X is used as BWinterferer and corresponding offset frequency is decided. In NR SL-U, 10MHz is not supported and 20MHz is supported as the smallest CBW for single CC.
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In this case, the NR-U IBB can be reused for NR SL-U.
The NR sidelink OBB requirement is reused from LTE sidelink and hence different power level for the transmission power based on different bandwidth. For NR-U OBB requirement, it is based on the NR normal requirement since there is no Wi-Fi corresponding requirement. Further modification has applied for range 3 considering the shallower frequency response of the band filter at high frequencies. In this case, the NR-U requirement can be reused for NR SL-U.
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7.1.6	Intermodulation characteristics for NR SL-U
The NR sidelink Intermodulation requirement is reused from LTE sidelink and hence different power level for the transmission power based on different bandwidth. In this case, the  NR-U requirement can be reused for NR SL-U.
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Table 7.5F.1-1: ACS for shared spectrum channel access bands

RX parameter Units Channel bandwidth
20, 40, 60, 80, 100 MHz
ACS dB 24 — 1010g10(BW channel /20)
NOTE1: ACS value is rounded to the next higher 0.5dB value
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Table 7.5F.1-2: Test parameters for shared spectrum channel access bands.
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Table 7.6E.2.1-1

: In-band blocking parameters for NR V2X.
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Table 7.6F.2.1-1: In-band blocking parameters for shared access bands.

*RX parameter- | Units. Channel bandwidth-
- . . 20, 40, 60, 80, 100 MHz-
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Table 7.6E.3.1-1: Out-of-band blocking parameters for NR V2X.
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NOTE 2:_The CBW is only applicable for PS UE in n14.
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Table 7.6F.3.1-1: Out-of-band blocking parameters for shared access bands.
&

*RX parameter- | Units. Channel bandwidth-
- . . 20, 40, 60, 80, 100 MHz-
=Power in dBm- REFSENS + 9 dB-
transmission
bandwidth
configurations
WNOTE 1. The transmitter shall be set to 4 dB below Powax_L1c at the minimum UL
configuration specifiedin Table 7.3.2-3 with Powax 1 defined in clause 6.2.4.

©




image8.png
Table 7.7E.1-1: Spurious response parameters for NR V2X.
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Table 7.7F.1-1: Spurious response parameters for shared access bands.

*RX parameter- | Units. Channel bandwidth-
- . . 20, 40, 60, 80, 100 MHz-
=Power in dBm- REFSENS + 9 dB-

transmission

bandwidth

configurations

mNOTE 1: The transmitter shall be set to 4 dB below Pcuax L at the minimum UL
configuration specified in Table 7.3.2-3 with Pcuax_1c defined in clause 6.2.4





