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1. Introduction
RAN4#91 meeting held in Reno continued discussions on NR unlicensed (NR-U) work item [1]. Some general discussions on BS RF requirements for NR-U were done in our contribution [2].  Some agreements on RF requirements were cover in agreed way forward [3].
In this contribution, we further discuss and analyse BS RF core requirements for NR-U.
2. Discussion
NR-U work item discussions are ongoing in RAN4 and are split in RAN4 into specific RF topics related to BS RF, UE RF, RRM/Demod. For BS RF discussion are focus on band plan and its other details for 5 GHz (band n46) and 6 GHz, system parameters like wideband operation, spectrum utilization and synchronization raster etc.
During RAN4#90 meeting held in Athens based on inputs and discussion a way forward on NR-U BS RF requirements was agreed in [3]. Below are presented points that were agreed.
1. NR FR1 BS RF core specification requirements in TS 38.104 can be used as a baseline for NR-U BS RF requirement. 
2. Following NR FR1 transmitter requirements could be reused by NR-U: 
· BS output power, 
· RE power control dynamic range, 
· Transmitter transient period, 
· Frequency error, Modulation quality, 
· Time alignment error, 
· Transmitter spurious emission, 
· Transmitter intermodulation. 
3. 35dB ACLR requirements can be reused for NR-U single carrier <=20MHz and CA.
4. LAA Operating band unwanted emission mask can be reused by NR-U single carrier <=20Mhz and CA.
5. For NR-U for channel bandwidths above 20 MHz OBUE masks should be considered.
6. Following NR FR1 receiver requirements can be reused for 5GHz NR-U:

· In-band blocking, 

· Out-of-band blocking, 

· Receiver spurious emission, 

· Receiver general intermodulation.

7. There will be no narrowband blocking and narrowband intermodulation requirement for NR-U.

8. For NR-U the need for new reference measurement channels (FRCs) should be considered.

9. For NR unlicensed band(s) above 6 GHz, extension of BS Tx and RX requirements from below 6 GHz shall be verified.  masks should be considered.
During RAN4#91bis meeting agreed [4]
· Define 20MHz, 40 MHz, 80 MHz, 100MHz CBW for band n46. 
· FFS for mandatory support for 100MHZ BW. 
· FFS for the needs of 60MHz
· It’s a Common understanding in RAN4 that for type A multi-LBT sub-band access, 60MHz CBW for band n46 might not be an issue.
· FFS for the feasibility of defining 160MHz BW with 60KHZ SCS. 
· FFS for defining 10MHz CBW 
As currently wider carriers than 20 MHz are defined in NR-U, RF requirements have to be define taking into account all channel bandwidth.  
Observation 1: BS RF requirements have to cover all define CBWs for NR-U. 
From way forward [3] it can be seen that some agreements are general, and don’t depend on channel bandwidths. However, some agreements in [3] currently are applied to NR channel bandwidths up to 20 MHz. In general, as it was done during LAA work item, where baseline was E-UTRA requirements, similarly for NR-U it is proposed to use as much as possible NR core requirements for all NR-U channel bandwidths. 

On second point from [3]:
2. Following NR FR1 transmitter requirements could be reused by NR-U: 

· BS output power, 
· RE power control dynamic range, 

· Transmitter transient period, 
· Frequency error, Modulation quality, 
· Time alignment error, 
· Transmitter spurious emission, 
· Transmitter intermodulation. 
It is proposed to reuse NR requirements for NR-U respectively for given channel bandwidth for above transmitter requirements.
Proposal 1: Following NR FR1 transmitter requirements could be reused for NR-U for given channel bandwidths: BS output power, RE power control dynamic range, Transmitter transient period, Frequency error, Modulation quality, Time alignment error, Transmitter spurious emission, Transmitter intermodulation.
On third point from [3]:
3. 35dB ACLR requirements can be reused for NR-U single carrier <=20MHz and CA.

In NR FR1 ACLR core requirements ACLR minimum requirement are the same (independent) for all channel bandwidths up to 100 MHz:

Table 6.6.3.2-1: Base station ACLR limit (from TS 38.104 v15.6.0)
	BS channel bandwidth of lowest/highest NR carrier transmitted BWChannel (MHz) 
	BS adjacent channel centre frequency offset below the lowest or above the highest carrier centre frequency transmitted
	Assumed adjacent channel carrier (informative)
	Filter on the adjacent channel frequency and corresponding filter bandwidth
	ACLR limit

	5, 10, 15, 20, 25, 30, 40, 50, 60, 70, 80, 90,100 
	BWChannel
	NR of same BW (Note 2)
	Square (BWConfig)
	45 dB

	
	2 x BWChannel
	NR of same BW (Note 2)
	Square (BWConfig)
	45 dB

	
	BWChannel /2 + 2.5 MHz
	5 MHz E-UTRA
	Square (4.5 MHz)
	45 dB (Note 3)

	
	BWChannel /2 + 7.5 MHz
	5 MHz E-UTRA
	Square (4.5 MHz)
	45 dB (Note 3)

	NOTE 1:
BWChannel and BWConfig are the BS channel bandwidth and transmission bandwidth configuration of the lowest/highest NR carrier transmitted on the assigned channel frequency.

NOTE 2:
With SCS that provides largest transmission bandwidth configuration (BWConfig).

NOTE 3:
The requirements are applicable when the band is also defined for E-UTRA or UTRA.


As for 20 MHz NR-U channel bandwidth relaxation to 35 dB was agreed, similarly as it is done for LAA it is proposed to adopt the same 35 dB ACLR for other NR-U channel bandwidths. 

 Proposal 2: It is proposed to adopt 35 dB ACLR for all channel bandwidths for NR-U for band n46.
On fifth point from [3]: 

5. For NR-U for channel bandwidths above 20 MHz OBUE masks should be considered.

Last RAN4 meeting we started discussion in [5] on ETSI harmonized emission mask for 5 GHz unlicensed band, as it is not clear if the mask also applies in the ‘gab’. Outcome of the discussion was LS [6] sent from RAN4 to ETSI on some clarification on the understanding of the emission mask for the ‘gab”. ETSI response is expecting, then full details would be known. In general, it seems to be reasonable to either adopt the ETSI harmonized emission mask or define a mask compliant to this.      

Proposal 3: It is proposed to either adopt the ETSI harmonized emission mask or define a mask compliant to this for NR-U wider (> 20 MHz) channel bandwidths.
From BS receiver requirements point of view, the following requirements can be reused for NR-U for given channel bandwidths: In-band blocking, Out-of-band blocking, Receiver spurious emission, general Receiver intermodulation. However, for some of these Rx requirements interfering signal types for NR-U shall be reviewed.
Proposal 4: Following NR FR1 receiver requirements can be reused for NR-U for given channel bandwidths: In-band blocking, Out-of-band blocking, Receiver spurious emission, general Receiver intermodulation.
For NR-U, the following receiver requirements may require new reference measurement channels: Reference sensitivity level, Dynamic range, in-channel selectivity.
3. Conclusion

In this contribution, we further discuss and analyse BS RF core requirements for NR-U. We have made following observation and proposals:
Observation 1: BS RF requirements have to cover all define CBWs for NR-U. 

Proposal 1: Following NR FR1 transmitter requirements could be reused for NR-U for given channel bandwidths: BS output power, RE power control dynamic range, Transmitter transient period, Frequency error, Modulation quality, Time alignment error, Transmitter spurious emission, Transmitter intermodulation.
Proposal 2: It is proposed to adopt 35 dB ACLR for all channel bandwidths for NR-U for band n46.

Proposal 3: It is proposed to either adopt the ETSI harmonized emission mask or define a mask compliant to this for NR-U wider (> 20 MHz) channel bandwidths.
Proposal 4: Following NR FR1 receiver requirements can be reused for NR-U for given channel bandwidths: In-band blocking, Out-of-band blocking, Receiver spurious emission, general Receiver intermodulation.
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