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Introduction
In the last meeting, we had very effective discussion on SL-U single carrier Rx requirements considering NR-U requirements as starting point [1]. A TP [2] for SL-U Rx requirements has been endorsed. In this contribution, we continued the discussion on remaining Rx requirements for SL-U single carrier operation.
Discussion
For SL-U, REFSENS requirements for band n46, n96, n102 are the major issue need to be further discussed. In NR-U discussion, the REFSENS requirements for 20MHz channel bandwidth for band n46 were based on the following equation [3]:
[bookmark: _Hlk134956989]REFSENS=-174 dBm/Hz + 10*log10(18M) + 13 dB NF and FE loss + 2.5 dB implementation margin -1 dB demod SNR – 3 dB diversity gain = -90 dBm.
If we take the exact number of maximum transmission bandwidth for each channel bandwidth as defined in Table 5.3.2-1 of 38.101-1, the REFSENS for band n46 can be calculated as Table 1:
[bookmark: _Hlk134956248]Table 1.  Reference sensitivity values for Band n46.
	Operating Band
	SCS kHz
	20
MHz
(dBm)
	40
MHz
(dBm)
	60
MHz
(dBm)
	80
MHz
(dBm)

	n46
	15
	-89.7
	-86.6
	
	

	
	30
	-89.9
	-86.7
	-84.8
	-83.6

	
	60
	-90.1
	-86.9
	-85.0
	-83.6


For NR-U band n96 and n102, the RFSENS requirements were relaxed 0.5dB compared with those values for band n46. The only aspect that is different from n46 is a 20% frequency increase and a 4% increase in fractional bandwidth. Only a 0.5dB relaxation could be acceptable to account for this [4].
In SL-U discussion, the REFSENS for band n46 can be considered differently. For RB configurations for calculating REFSENS, there are two options:
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/n96/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.
Table 5.3.2-1: Maximum transmission bandwidth configuration NRB
	SCS (kHz)
	20
MHz
	40 
MHz
	60
MHz
	80
MHz
	100
MHz

	
	NRB
	NRB
	NRB
	NRB
	NRB

	15
	106
	216
	N/A
	N/A
	N/A

	30
	51
	106
	162
	217
	273

	60
	24
	51
	79
	107
	135






[bookmark: _Hlk134957081]From our standpoint, we tend to agree with to use the number of maximum transmission bandwidth configuration as defined in Table 5.3.2-1. For Option 1, sl-SubchannelSize indicates the minimum granularity in frequency domain for the sensing for PSSCH resource selection in the unit of PRB in Rel-16. However, we think this sl-SubchannelSize is irrelevant from RB configuration for REFSENS. Actually, the transmission bandwidths including the intra-cell GBs are defined for wideband operation in TS38.101-1 as shown in Table 5.3.3-2.Even with the wideband operation, the total RB configuration is also aligned with the number of maximum transmission bandwidth. Therefore, we suggest to go with Option 2 for RB configurations.

 Table 5.3.3-2: Nominal intra-cell guard bands for wideband operation
	SCS
(kHz)
	40 MHz
	60 MHz
	80 MHz
	100 MHz

	15
	105-6-105
(216)
	N/A
	N/A
	N/A

	30
	50-6-50
(106)
	50-6-50-6-50
(162)
	50-6-50-5-50-6-50
(217)
	50-6-50-6-49-6-50-6-50
(273)

	60
	23-5-23
(51)
	23-5-23-5-23
(79)
	23-5-23-5-23-5-23
(107)
	23-5-23-5-23-5-23-5-23
(135)

	NOTE 1:	The intra-cell guard band is denoted TBW0-GB0-…-GBN_RBset-2-TBWN_RBset-1 for N_RBset > 1 number of RB-sets with TBWr the maximum transmission bandwidth (PRB) of RB-set r and GBr the guard band (PRB) above the upper edge of RB-set r. The RB-set 0 is starting at the first common resource block (CRB) of the carrier as indicated by offsetToCarrier. The total transmission bandwidth configuration (size of resource grid) including guard bands is given in between parentheses.


In the last meeting, we agreed the demod SNR -0.5 dB to define the REFSENS for SL-U. For NF and FE loss, implementation margin, diversity gain, we can reuse the assumption in NR-U band n46. Below equation can be used for the REFSENS calculation for SL-U band n46:
REFSENS=-174 dBm/Hz + 10*log10(Maximum Transmission Bandwidth Config.) + 13 dB NF and FE loss + 2.5 dB implementation margin -0.5 dB demod SNR – 3 dB diversity gain
Therefore, we proposed the following table for REFSENS in SL-U band n46.
[bookmark: _Hlk134956641]Table 2.  Reference sensitivity values for SL-U Band n46.
	[bookmark: _Hlk134956619]SL-U Operating Band
	SCS kHz
	20
MHz
(dBm)
	40
MHz
(dBm)
	60
MHz
(dBm)
	80
MHz
(dBm)
	100
MHz
(dBm)

	n46
	15
	-89.2
	-86.1
	
	
	

	
	30
	-89.4
	-86.2
	-84.3
	-83.1
	-82.1

	
	60
	-89.6
	-86.4
	-84.5
	-83.1
	-82.1


For band SL-U n96 and n102, we propose 0.5dB relaxation based on the REFSENS values for n46 for the same reason in NR-U. Thus, the REFSENS values for SL-U band n96 and n102 are defined in Table 3:
Table 3.  Reference sensitivity values for SL-U Band n96 and n102.
	SL-U Operating Band
	SCS kHz
	20
MHz
(dBm)
	40
MHz
(dBm)
	60
MHz
(dBm)
	80
MHz
(dBm)
	100
MHz
(dBm)

	[bookmark: _Hlk134957225]n96, n102
	15
	-88.7
	-85.6
	
	
	

	
	30
	-88.9
	-85.7
	-83.8
	-82.6
	-81.6

	
	60
	-89.1
	-85.9
	-84.0
	-82.6
	-81.6



 Conclusion
This contribution discusses REFSENS requirements for SL-U single carrier operation in band n46, n96 and n102. The following observations and proposals are made:
Proposal 1: To use below equation for REFSENS calculation for SL-U band n46:
[bookmark: _Hlk135060638]REFSENS=-174 dBm/Hz + 10*log10(Maximum Transmission Bandwidth Config.) + 13 dB NF and FE loss + 2.5 dB implementation margin -0.5 dB demod SNR – 3 dB diversity gain
Proposal 2: To use the number of maximum transmission bandwidth configuration as defined in Table 5.3.2-1 for REFSENS calculation.
Proposal 3. Consider 0.5dB REFSENS relaxation for band n96 and n102 compared with the values for band n46 in SL-U.
Proposal 4. The REFSENS for SL-U band n46, n96 and n102 are suggested as follows:
	SL-U Operating Band
	SCS kHz
	20
MHz
(dBm)
	40
MHz
(dBm)
	60
MHz
(dBm)
	80
MHz
(dBm)
	100
MHz
(dBm)

	n46
	15
	-89.2
	-86.1
	
	
	

	
	30
	-89.4
	-86.2
	-84.3
	-83.1
	-82.1

	
	60
	-89.6
	-86.4
	-84.5
	-83.1
	-82.1

	n96, n102
	15
	-88.7
	-85.6
	
	
	

	
	30
	-88.9
	-85.7
	-83.8
	-82.6
	-81.6

	
	60
	-89.1
	-85.9
	-84.0
	-82.6
	-81.6
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51-PSCCH-Config-rl6 SetupRelease { SL-PSCCH-Config-rl6 }
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