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1 Introduction
Last meeting, RAN4 replied RAN1 LS on wideband carrier operation and new RF requirements would be needed:
New RF requirements would be needed for transmission options as described in RAN1 LS, such as: 

· In-carrier leakage and blocking requirement: this will be required at the “gap(s)” where CCA fails.

· “Out-of-BWP” (however within the wideband carrier) leakage requirement: this may be required at the edges of BWP within the wideband carrier bandwidth.

In this contribution, we discuss the new RF requirements at UE side.
2 Discussion

In RAN4, there is no such kinds of requirements for UE. For UE TX, there is in-band emission requirement but this requirement is verified after FFT at the FFT point so it actually assumes the interference is orthogonal to other victim unused RBs. But in this scenario, the failed LBT sub-band may be used by WiFi, LAA or another NR-U BS/UE, so it could not assume that another system is always orthogonal. It means that current RF requirements are not so relevant to this specific scenario.
Observation 1: RAN4 doesn’t have such kind of requirements for both transmitter and receiver for UE in current specification.

Because these are totally new RF requirements in RAN4, we need first fully understand how it will impact system performance and what is the system required. For different system co-existence at adjacent channels, ACIR which considers TX ACLR and RX ACS is always used to evaluate the system throughput loss. UE ACLR requirement for LAA in Band 46 is specified as 30dB in TS 36.101. UE ACS requirement for LAA in Band 46 is specified as 27dB in TS 36.101. If NR-U BS and UE can maintain such requirements, the co-existence performance for different systems within the wideband channel can be maintained as LAA. However, in the other side, we need fully investigate what requirement can be implemented by UE. At least, in our opinion, maintain LAA adjacent channel requirements within NR-U wideband carrier only with baseband filtering is not feasible even though there are guard bands between used and unused RBs.

Observation 2: Maintain LAA adjacent channel requirements within NR-U wideband carrier only with baseband filtering is not feasible even there are guard bands between used and unused RBs.
For in-carrier leakage, Wi-Fi has discussed and approved emission mask as below three figures [2] without any dedicated guard tone reserved. For the LBT failure subchannel, -20dBr is defined with 0.5MHz guard band at the edge.
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Figure 1—Example transmit spectral mask for the [image: image3.png]N x 20



 MHz preamble punctured channel with transmissions on both upper and lower sub-channels [2]
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Figure 2—Example transmit spectral mask for the [image: image6.png]N x 20



 MHz preamble punctured channel with transmissions on the lower sub-channel [2]
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Figure 3—Example transmit spectral mask for the [image: image9.png]N x 20



 MHz preamble punctured channel with transmissions on the upper sub-channel [2]
As NR-U will co-exist with Wi-Fi system in very wide scenarios so reuse Wi-Fi approved requirements also for NR-U is a good choice, which can guarantee a fair co-existence performance. However, this relaxed in-carrier emission requirements compared with LAA adjacent channel requirements may degrade system performance, if only LAA and NR-U deployed without Wi-Fi system.

Comparing to current IBE requirement as below in TS 38.101-1, it is observed that for UE, there are two exceptions for in-band emission: IQ image and carrier leakage. If we reuse Wi-Fi in-carrier leakage mask, we need also to consider these exceptions, it seems IQ image is below -20dBr but for carrier leakage, it cannot meet -20dBr requirement (even for -28dBc requirement because carrier leakage is measured only in 1RB). Therefore, on top of Wi-Fi mask, we need to add exceptions for carrier leakage for this requirement.
	Parameter description
	Unit
	Limit (NOTE 1)

	General
	dB
	
[image: image10.wmf]{

(

)

}

RB

CRB

RB

CRB

RB

P

kHz

SCS

dBm

L

EVM

L

N

-

+

-

-

D

×

-

-

×

×

-

-

15

/

log

10

57

,

/

)

1

(

5

3

log

20

),

/

(

log

10

25

max

10

10

10



	IQ Image
	dB
	-28
	Image frequencies when output power > 10 dBm

	
	
	-25
	Image frequencies when output power ≤ 10 dBm

	Carrier leakage
	dBc
	-28
	Output power > 10 dBm 

	
	
	-25
	0 dBm ≤ Output power ≤ 10 dBm

	
	
	-20
	-30 dBm ≤ Output power ≤ 0 dBm

	
	
	-10
	-40 dBm ≤ Output power < -30 dBm


Proposal: Reuse Wi-Fi approved in-carrier leakage requirement also for NR-U as in Figure 1~3 with exception of carrier leakage defined in current specification.
3 Conclusion
Based on the analysis in this contribution, we give some observations on the new RF requirements for wideband carrier operation.

Observation 1: RAN4 doesn’t have such kind of requirements for both transmitter and receiver for both BS and UE in current specification.

Observation 2: Maintain LAA adjacent channel requirements within NR-U wideband carrier only with baseband filtering is not feasible even there are guard bands between used and unused RBs.
Proposal: Reuse Wi-Fi approved in-carrier leakage requirement also for NR-U as in Figure 1~3 without dedicated guard tone reserved but with exception of carrier leakage defined in current specification.
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