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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.,
This is the revision of R4-2308985.
2. Discussion
TP to TR 38.786
[bookmark: _Toc126570212]7	Receiver characteristics for NR SL evolution
[bookmark: _Toc126570213]7.1	Rx requirements for NR SL single carrier operation in unlicensed bands
[bookmark: _Toc463997783][bookmark: _Toc36034826][bookmark: _Toc42537426][bookmark: _Toc52566405][bookmark: _Toc61187313][bookmark: _Toc46356491][bookmark: _Toc66398725][bookmark: _Toc66398942][bookmark: _Toc66433438][bookmark: _Toc66432659][bookmark: _Toc66436213][bookmark: _Toc126570214]7.1.1	Reference sensitivity power level for NR SL-U
[bookmark: _Toc463997784][bookmark: _Toc42537427][bookmark: _Toc46356492][bookmark: _Toc36034827][bookmark: _Toc52566406][bookmark: _Toc61187314][bookmark: _Toc66436214][bookmark: _Toc66398726][bookmark: _Toc66433439][bookmark: _Toc126570215][bookmark: _Toc66398943][bookmark: _Toc66432660]Background information for NR V2X reference sensitivity requirement has been captured in the TR 38.886 as captured below and can be reused for NR SL-U
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

For NR-U, the following equations in table below are used to calculate the REFSENS requirement and it can be further re-used in NR SL-U in bands n46, n96 and n102, while taking account that for NR-U target SNR of -1dB was used and therefore the REFSENS values in table below are 0.5dB higher than with NR SL-U target SNR of 0.5dB.

Table 7.1.1-1 REFSENS for NR-U

	Operating band / SCS / Channel bandwidth / REFSENS

	Operating band
	SCS
kHz
	Channel bandwidth (MHz)
	REFSENS (dBm)
	Duplex Mode

	n46
	15
	20, 40
	-89.7 + 10log10(NRB/106)
	HD

	
	30
	20, 40, 60, 80, 100
	-89.9 + 10log10(NRB/51)
	

	
	60
	20, 40, 60, 80, 100
	-90.1 + 10log10(NRB/24)
	

	n96, n102
	15
	20, 40
	-89.2 + 10log10(NRB/106)
	HD

	
	30
	20, 40, 60, 80, 100
	-89.4 + 10log10(NRB/51)
	

	
	60
	20, 40, 60, 80, 100
	-89.6 + 10log10(NRB/24)
	

	NOTE 1:	The REFSENS value is rounded to the nearest number down to one decimal point. “NRB” in REFSENS formula is the RB configuration for SL-U REFSENS as shown in table 7.1.1-1.





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 is used to define the reference sensitivity requirement. However, for V2X, specific RB allocation using the sub-channels based on the RAN2 specification TS 38.331 is used as captured below:
[image: ]
Following the TS 38.331 definitions Table 7.1.1-2 shows the RB configuration for NR SL-U reference sensitivity requirement.

Table 7.1.1-2 NR SL-U RB configurations for 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
	105
	[135]
	

	n96
	15
	105
	216
	
	
	
	HD

	
	30
	50
	105
	160
	216
	270
	

	
	60
	24
	50
	75
	105
	[135]
	

	n102
	15
	105
	216
	
	
	
	HD

	
	30
	50
	105
	160
	216
	270
	

	
	60
	24
	50
	75
	105
	[135]
	



With the agreed SNR and RB configuration as above, the REFNSENS requirement for NR SL-U is  shown in Table 7.1.1-3.

Table 7.1.1-3 REFSENS for SL-U

	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	


	Operating band / SCS / Channel bandwidth / REFSENS

	Operating band
	SCS
kHz
	Channel bandwidth (MHz)
	REFSENS (dBm)
	Duplex Mode

	n46
	15
	20, 40
	[-89.2 + 10log10(NRB/105)]
	HD

	
	30
	20, 40, 60, 80, 100
	[-89.4 + 10log10(NRB/50)]
	

	
	60
	20, 40, 60, 80, 100
	[-89.6 + 10log10(NRB/24)]
	

	n96, n102
	15
	20, 40
	[-88.7 + 10log10(NRB/105)]
	HD

	
	30
	20, 40, 60, 80, 100
	[-88.9 + 10log10(NRB/50)]
	

	
	60
	20, 40, 60, 80, 100
	[-89.1 + 10log10(NRB/24)]
	

	NOTE 1:	The REFSENS value is rounded to the nearest number down to one decimal point. “NRB” in REFSENS formula is the RB configuration for NR SL-U REFSENS as shown in table 7.1.1-2



[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. 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 views considering the difference of ACLR, ACIR impacts, and comparison with WIFI system, and coexistence with LAA, and the final value is a compromised outcome.
[image: ]
[image: ]
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 was considered not necessary for operation in unlicensed bands. requirement
It has been agreed to reuse NR-U ACS requirement for NR SL-U using the NR SL-U RMC, as discussed in general part.

[bookmark: _Toc463997786][bookmark: _Toc36034829][bookmark: _Toc46356494][bookmark: _Toc61187316][bookmark: _Toc42537429][bookmark: _Toc66433441][bookmark: _Toc66432662][bookmark: _Toc66436216][bookmark: _Toc66398728][bookmark: _Toc66398945][bookmark: _Toc52566408][bookmark: _Toc126570217]7.1.4	Blocking characteristics for NR SL-U
The in band blocking requirement for NR V2X is captured in clause 7.6E.2.1 and for NR-U it 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.
[image: ]
[image: ]
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.
[image: ]
[image: ]

[bookmark: _Toc52566411][bookmark: _Toc66433444][bookmark: _Toc66398948][bookmark: _Toc66432665][bookmark: _Toc66398731][bookmark: _Toc42537432][bookmark: _Toc36034832][bookmark: _Toc61187319][bookmark: _Toc46356497][bookmark: _Toc463997790][bookmark: _Toc66436219][bookmark: _Toc126570218]7.1.5	Spurious response for NR SL-U
[bookmark: _Toc66398949][bookmark: _Toc46356498][bookmark: _Toc66432666][bookmark: _Toc61187320][bookmark: _Toc66436220][bookmark: _Toc463997791][bookmark: _Toc52566412][bookmark: _Toc36034833][bookmark: _Toc66398732][bookmark: _Toc42537433][bookmark: _Toc66433445][bookmark: _Toc126570219]The NR sidelink spurious response requirement is reused from LTE sidelink and hence different power level for the transmission power based on different bandwidth is used.For NR SL-U operation in unlicensed bands, the  NR-U requirement can be reused.

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 is used.For NR SL-U operation in unlicensed bands,  the  NR-U requirement can be reused.
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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





image3.png
Table 7.5F.1-2: Test parameters for shared spectrum channel access bands.

=

3 RX parameter. Units> Channel bandwidth-

- . . 20, 40, 60, 80, 100 MHz-

= Power in transmission dBm- REFSENS + 14 dB-

bandwidth configuration-

g Pintererer® dBm- | REFSENS + 36.5 dB — 10109 10(BWonannel /20)
dBe

3 BWintererer® MHzo 20~

a Finterteer (OffsE0) MHz- 20/ 20~

NOTE 1

NOTE 2:

NOTE 3:

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_L rc defined in clause 6.2.4.«
The absolute value of the interferer offset Finterferer (offset) shall be further adjusted

..

|/ scs T+ 0.5)scs

MHz with SCS the sub-carrier spacing of the

wanted signalin MHz. The interferer is an NR signal with an SCS equal to that of

the wanted signal.

The interferer consists of the RMC specified in Annexes A 3.2.2 and A 3 3.2 with
one sided dynamic OCNG Pattern OP_1 FDD/TDD for the DL-signal as described
inAnnex A5 11/A521.¢
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Table 7.6E.2.1-1

: In-band blocking parameters for NR V2X.

=

3 RX parameter. Units.] Channel bandwidth-

- . . 10MHzo | 20MHzo | 30 MHz- | 40 MHz~

[=Power in transmission bandwidth dBm- | Prersens_vax + channel bandwidth specific value below
configurations

- aB- 6 5 11 12:

[FBWintertrer MHzo 10-

[#Fiotset case 12 MHz- 15

[#Frotses, case 22 MHz- 25

mNOTE 1

The interfereris QPSK modulated PUSCH containing data and reference symbols. Normal

cyclic prefixis used.
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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-
=Power in dBm- REFSENS + 9 dB + 1010g10(BWohanne! /20) dB-
transmission
bandwidth
configurations
FBWinterterer” MHzo 50
[ Flotiset, case 10 MHz- 30-
[#Fiotset case 22 MHz> > 500
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Table 7.6E.3.1-1: Out-of-band blocking parameters for NR V2X.

RX parameter. Units> Channel bandwidth-
- . . 5MHzZ. | 10MHzo | 20MHz- | 30 MHzo | 40 MHz:
= Power in transmission dBm- Prersens_vax + channel bandwidth specific value below:
bandwidth configurations
d . aB- 6 6 9 11 12:
"NOTE 1. Reference measurement channel is A.7-2.c
NOTE 2:_The CBW is only applicable for PS UE in n14.

o
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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.
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