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1. Introduction
During last RAN4 meeting, RAN4 #96-e, some proponent companies brought forward open issues relating to NR-U BS requirements which needed further discussion.  In summary the following 5 open issues were captured in an agreed WF [1]:
In RAN4#96e, open issues are identified for NR-U BS requirements which needs further discussion, open issues are listed as following:
    1)   How to reflect NR-U BS to support AAS BS type;
    2)  IBB/OOBB requirements for NR-U BS;
    3)  ΔfOBUE and ΔfOOBB for NR-U BS type 1-C and 1-H;
    4)   Frequency offset of interferer signal for RX ACS and IMD requirements;
    5)   LO leakage exception for NR-U BS Tx 
Note :  1) and 4) has been resolved in the GTW meeting with following agreement:
Proposal 1: Prated,C,AC used in WF [4] and CR [3] should be updated as Prated,x;
Proposal 1: to use the following frequency offset for ACS interfering signal in Table 7.4.1.2-2a in R4-2010960;
Proposal 4: to use the following frequency offset for RX IMD interfering signal in Table 7.7.2-2a in R4-2010960;

As the WF summary and GTW meeting meetings has noted items 1 and 4 in the above list has been resolved and therefore only remaining open issues are discussed in this contribution.

2. Discussion
[bookmark: _Hlk24027289]As many of the open issues came to no consensus, in this contribution we attempt to highlight in more detail our view on remaining issues.  Specifically issues 2, 3 and 5 as all other issues were resolved during the GTW meetings in RAN4#96-e.
2.1	In-band / Out of band boundary and requirement
For requirements pertaining to NR-U there was disagreements upon whether the requirements for OBUE and OOBB should be aligned with LTE LAA or NR.  In other requirements there have been some instances where NR-U requirements have been aligned with LTE LAA and some requirements aligned with NR, each requirement taken case by case.  
In the case of frequency offset for OBUE and OOBB requirements, it’s important to remember that these boundaries have moved due to impact of larger bandwidths in NR (up to 100 MHz) compared to LTE (up to 20 MHz).  During NR requirements RAN4 had acknowledged that with larger channel bandwidths it poses new challenges for OOB and spurious emissions boundaries.  Furthermore, as AAS form factor allows for larger number of arrays and thereby removal of cavity filters, sharp filter roll offs become more impractical.
Since NR-U also observes larger bandwidths, especially in the cases of wideband modes, it makes the most logical choice to align NR-U boundaries with NR.  If NR-U requirements are aligned with LAA boundaries this would make NR-U boundary requirements more stringent than NR.  
[bookmark: _Hlk53744723]Proposal: Align both NR-U 1-C and NR-U 1-O OBUE and OOBB offsets to NR for n46
Furthermore, regard to the blocking requirements during the GTW meeting it seems companies were in an agreement to align to NR medium and local area requirements.  
[bookmark: _Hlk49456745]For n96 this required a revisit for the frequency offsets before aligning the requirement with NR.  The following is the exert of the implemented CRs for offsets needed due to the introduction of n96.  However, as n96 only applies within the conditions of “applicable in the USA only subject to FCC Report and Order [FCC 20-51]” there is no need to include frequency offset for emissions or blocking requirements.  As stated in FCC R&O “adopting the -27 dBm/MHz limit proposed in the Notice for emissions from all 6 GHz unlicensed devices at frequencies below the bottom of the U-NII-5 band (5.925 GHz) and above the upper edge of the U-NII-8 band (7.125 GHz)” which does not distinguish the difference between category A and category B requirements.
In a companion CR [3] an implementation to remove the grey highlighted cells in the table below as explained above.
Table 6.6.1-1: Maximum offset of OBUE outside the downlink operating band
	[bookmark: OLE_LINK95][bookmark: OLE_LINK96]BS type
	Operating band characteristics
	ΔfOBUE (MHz)

	[bookmark: _Hlk502677945]BS type 1-H
	[bookmark: OLE_LINK66][bookmark: OLE_LINK69][bookmark: OLE_LINK21]FDL,high – FDL,low < 100 MHz  
	[bookmark: OLE_LINK64][bookmark: OLE_LINK65]10 

	
	100 MHz  FDL,high – FDL,low  900 MHz
	40 

	
	900 MHz < FDL,high – FDL,low  1200 MHz 
	[TBD]

	BS type 1-C
	[bookmark: OLE_LINK27][bookmark: OLE_LINK28]FDL,high – FDL,low  200 MHz
	10 

	
	[bookmark: OLE_LINK25]200 MHz < FDL,high – FDL,low  900 MHz
	40 

	
	900 MHz < FDL,high – FDL,low  1200 MHz
	[TBD]



Proposal: No offset is needed for OBUE requirements for 900 MHz < FUL,high – FUL,low ≤ 1200 MHz, removal of offset for OBUE
[bookmark: _Ref32998593]2.2	LO leakage for NR-U puncture channels
Companies have high lighted an exception to the spectrum emission requirement for the non-transmitted 20 MHz channels in wideband scenario.  This exception has been defined for UE devices.  However, this would be a misalignment towards the ETSI mask, which in previous agreements amongst companies to align transmitter spectrum emissions mask to.  The following is the transmit spectral power mask from ETSI EN 301 893 section 4.2.4, with further explanation that “bands shall not exceed the limits of the mask provided in Figure 1 or an absolute level of –30 dBm with a 1 MHz measurement bandwidth, whichever is greater”.   
[image: ]
Currently the following text in square brackets below is captured in TS 38.104:
[An exception to the spectrum emission requirements for the non-transmitted 20 MHz channels allows a single [2] MHz bandwidth to extend to [], or [-20] dBm, whichever is the greatest. ]
In order to align with ETSI BRAN mask, as previously agreed [2], the LO leakage would need to be defined in accordance to ETSI EN 301 893.
[bookmark: _Hlk53744785]Proposal: Remove the [ ] in order to align with ETSI BRAN mask to keep previous agreements  

3. Conclusion
The following proposals are summarized below as discussed in the contribution:

Proposal: Align both NR-U 1-C and NR-U 1-O OBUE and OOBB offsets to NR for n46
Proposal: No offset is needed for OOB and OBUE requirements, removal of offset for OBUE and OOB 
Proposal: Remove the [ ] in order to align with ETSI BRAN mask as previous agreement states  
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Figure 1: Transmit spectral power mask




