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1. Introduction
With the introduction of band n14 for NR SL enhancement, the UE Rx RF requirements were discussed and agreed TP. However, RAN4 do not make consensus on the REFSENS requirements for n14 NR PS UE since the initial proposed REFSENS level is large difference value between REFSEN of NR Uu and REFSENS of NR PS UE. 
Hence, In this paper, we provide our view on the REFSENS requirements for n14 for NR SL enhancement UE. 
2. Discussion of REFSENS requirements for NR UE
For the operating band within narrow UL-DL frequency gap (such as n3, n8..) in FDD band, the reference sensitivity level of NR UE is relaxed due to filter performance.
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Figure 1. UL-DL frequency gap for FDD operating bands
For those operating bands, RAN4 specified the required REFSENS requirements as follow in TS38.101-1.
Even SL operation will be used the UL resources in FDD and TDD band, the NR PS UE will be reuse the n14 FDD filter for NR SL enhancement operation. 
So, the filter characteristic shall be applied to define REFSENS requirements for SL enhancement UE.
As shown in Table 1and 2, the FDD filter will be impacted to determine REFSENS requirements.

Table 1. Two antenna port reference sensitivity QPSK (REFSENS) for NR UE
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Table 2. Uplink configuration for reference sensitivity requirements
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Hence, RAN4 can follow the REFSENS requirements of NR Uu for NR V2X UE when the operating band has narrow UL-DL frequency gap such as n2, n3, n5, n7, n8, n12, n13, n14, n20, n25, n26, n28, n30, n71, n74 and n85 in FDD band.

Proposal 1: RAN4 can reuse the REFSENS requirements of NR UE for NR V2X UE when the operating band has narrow UL-DL frequency gap (up to 50MHz frequency gap). 
Proposal 2: For the number of RB size for REFSENS of SL enhancement UE in sidelink Tx configuration, RAN4 can choose a RB size from uplink configuration for NR UE that is close to the allowed LCRB allocation.

Based on this proposal we provide the contents of TP as follow
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[bookmark: _Toc36034825][bookmark: _Toc42537425][bookmark: _Toc46356490][bookmark: _Toc52566404][bookmark: _Toc63322672]8.2 SL enhancement UE Rx requirements
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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 SL enhancement 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 is equal to or less than 24RBs, 0.5dB additional relaxation is allowed.
-	Target SNR: -0.5 dB
-	Diversity gain: 3dB

For the REFSENS requirements of SL operation in the specific bands which has the narrow UL-DL frequency gap in FDD operating bands (E.g. n2, n3, n5, n7, n8, n12, n13, n14, n20, n25, n26, n28, n30, n71, n74 and n85), the reference sensitivity power level of V2X UE is determined as following equation:
REFSENSV2X = REFSENSNR_Uu in Table 7.3.2-1 in TS38.101-1

The REFSENS requirements for NR SL enhancement are specified in Table 8.2.1-1.
Table 8.2.1-1: Reference sensitivity for NR SL enhancement (PC5)
	NR Operating band / SCS / Channel bandwidth / Duplex-mode

	V2X Band
	SCS
kHz
	5MHz
(dBm)
	10MHz
(dBm)
	20MHz
(dBm)
	30MHz
(dBm)
	40MHz
(dBm)
	Duplex Mode

	n14
	15
	-97.0TBD
	-93.8TBD
	
	
	
	HFDD

	
	30
	
	-94.1TBD
	
	
	
	

	
	60
	
	
	
	
	
	



Table 8.2.1-2: Sidelink TX configuration for reference sensitivity for NR SL enhancement (PC5)
	NR operating Band / SCS/ Channel bandwidth / NRB / Duplex mode

	V2X Band
	SCS (kHz)
	5 MHz
(dBm)
	10 MHz
(dBm)
	20 MHz
(dBm)
	30 MHz
(dBm)
	40 MHz
(dBm)
	Duplex Mode

	n14
	15
	205
	2050
	
	
	
	HFDD

	
	30
	
	1024
	
	
	
	

	
	60
	
	
	
	
	
	



************************************End of the TP*************************************
Page 1
image3.png
Operating band / SCS / Channel bandwidth / Du

~Operating | SCS| 57 107 157 20 [ 2 [ 30 | 400] 507

Bande | kHze| MHz{ MHz{ WHzo | MHze | MHzo| MHz{ MHz:| MHzd
T nie [ 15[ 250 50| _78% | 1007 | T2g | 128 128 128
_— 307 [ 247| 36 | 60 | 64w | 64| 64| 647
_— Tl O N I 287|307 309 307 307
R m2e |5 | 250 B0 B0w [ K0 [ [ o[ o[ =
—_— 307 0] 280 24w [ 2w [ o [ e[ o[ =
— 607 [ H0w] 0w [ fow [ o [ e[ o[ =
B M [ 15[ 257 507 60 | 0% | 507 [ 507 5077 50w
A 307 o [ 2a0] 24w | 24w | 24w [ 24| 2avo[ 24
- e 607 [ 0] 10 |10 | 107 [ 0% f0%e[ 10°7]
W [ o] B[ 2 20w [ 20 [ @ [ o] ] =
A 307 [ 0w [ fow [ o [ e[ e =
_— w0 v [ - - FE I I
R n7e |5 | 250 50w 78 |75 | 72| 64| 45| 457
_— 307 [ 2&7] 36w | 36 | 367 [ 329 209[ 207]
— 607 [ 0] 187 T8 |18 [ 1677 10| 10|
e [ o] e[ 2w 20w [ 20w [ @ [ o] [ =
A 307 [ 0w [ fow [ o [ e[ e =
_— L0l I - - Fa I I
B2 | 15[ 20 209 20w - Ea I I
A 307 [T 0w = Ea I I
_— 60 o [ - - - Fa I I
P [ e 20w 200 = Fa I I
A 307+ [ 0w = - Ea NN N
— 60 o [ - - - Fa I I
F e [ Tee] 20 200 = Fa I I
A 307 [ 0w = - Ea I I
e e v @ - - N R R





image1.png
130MHz

1920MHz 1980MHz 2110MHz 2170MHz
20MHz
1710MHz 1785MHz 1805MHz 1880MHz
OMH
[ omnd UL eoo WpmaneoL
880MHz 915MHz 925MHz 960MHz
20MHz

NR Band n14 DL [ NR Band n14 UL

758MHz 768MHz 788MHz 798MHz




image2.png
Operating band / SCS / Channel bandwidth / Duplex-mode-

Operating Bandq SCS 57 0 757 700 250 | 30MHz 07 50
KHzo | Mz MHz. MHz. WHz . MHz. | (@Bm) | MHz. MHz.
@Bme | (@Bme | @Bm)e (@Bm) (@Bm)> (@Bm)> | (@Bm)
ATARETE{E A0 | 10007 | G680 o507 538 9778 | 9T9e | 9060 | 896°
- 307 £y BT o510 5407 9280 | 9700 | 9070 | 897%
. 507 - 5757 o547 542 9300 | 9210 | 9090 | 897%
2o 150 | om0 | 0480 o300 I = - - v
© 307 - 517 o3 o207 - - - -
© 60 - 555 o34 227 - = = =
w3 50 | o700 | 938° 9200 9087 2 T ] NN
o 307 - ENE EPAE 5700 8980 | 8900 | B340 | 7980
. 507 - 5457 EPE 512 9000 | 891° | 8260 | 7997
5 150 | om0 | 0480 o300 5687 - - = -
° 307 - 517 BN E - - - -
o 50 = v - v - = = =
e 50 | o800 | 048e 9300 o787 9070 | 8997 | Ba6 | 8157
o 307 - ENE EENE 5200 9080 | 900° | 8a7o | 8150
o 507 - 5557 o34 227 9700 | 901c | 8890 | 8157
8 5o | o700 | 9380 B By - - = -
° 307 e 541 017 B720 = = = =
o 50 - v v v - - - -
2o 5o | o700 | 0380 a0 = = = = =
o 307 o 5417 EIN - - - - -
o 50 v - - = = = = =
[ 5 | o707 | 0360 - - - - - -
o 307 - EINLD = = = = = =
o 50 - v - - - - - -
ao 5 | o700 | 5360 = = = = = =
o 307 o ENL - - - - - -
. 500 - - - - - - - -





