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1	Introduction 
NR-U WI [1] aims at specifying how the NR technology can be used on the unlicensed spectrum thus benefiting from additional spectrum available in several frequency regions, such as 5GHz and 6GHz. 5GHz is well known to the 3GPP standardisation body (3GPP band 46/n46) and, in fact, has been already used for LTE unlicensed operation. On the contrary to it, the 6GHz band is a new candidate for the license exempt mode. To study how this band can be used by the 3GPP technology, 3GPP RAN plenary instantiated the corresponding study item (SI) [2]. The objective of this SI is to investigate the existing regulatory framework in different regions for the frequency range 5.925-7.125 GHz and to monitor the ongoing work within the regulatory organisations on this range. The intention of that initiative is to provide further information for consideration of frequency range 5.925-7.125 GHz for potential LTE and NR operations. 
During the RAN4#94bis meeting, a number of opinions were expressed with regards to whether the 6GHz band should be added into the RAN WG4 specifications now or not [3], but no conclusion was reached. In this discussion paper we present our further considerations on existing open issues for that band. 
2	6GHz band 
2.1	Regulatory background
Several regulatory organisations have been examining possibilities to make 6GHz spectrum available for wireless access systems. CEPT has created project teams (PT), SE 45 and FM 57. PT SE 45 was tasked to undertake compatibility and sharing studies in the 6 GHz to support FM 57, and the latter aims at defining the regulatory rules for the 6 GHz frequency range. ETSI has developed several documents addressing the full frequency range 5925-7125 MHz, in particular TR 103 524 focusing on 5925-6725MHz and TR 103 631 focusing on 6725-7125MHz. Referring to Figure 1 below, it should be noted that the ETSI BRAN TR 103 524, ETSI BRAN TR 103 631), European Commission 6 GHz Mandate to CEPT, and draft ETSI BRAN Harmonised Standard EN 303 687 are technology neutral. However, the ETSI TFES 6425-7125 MHz Technical Report (TR 103 612) is not technology neutral and only considers IMT.
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Figure 1: Overview of ETSI standards for the 6GHz frequency range. 
In EU, the European Commission has finalised a mandate to CEPT on the 6 GHz band, covering frequency range of 5.925-6.425 GHz. In US, FCC has published a report enabling license exempt operation in the frequency range of 5.925-7.125 GHz.
 2.2	3GPP related considerations
Firstly, it is worth noting that since we already have 5GHz band for both LTE and NR unlicensed operation, the NR-U WI can be completed without the 6GHz band. Accounting for high workload in RAN WG4 and somewhat slow progress due to e-meetings, we can focus now on completion of the NR-U core functionality. Last but not least, addition of a new 6GHz band for unlicensed operation will anyway require non-trivial amount of technical work, such as checking emission masks, channel and synchronisation raster points, potentially new issues with wideband operation if larger channel bandwidth is considered, not mentioning region specific emission requirements (NS values, A-MPR) which can be concluded only after regional regulators conclude the related work. Thus, our view is that 6GHz band can be added later after the core NR-U functionality is introduced.  
Observation 1a:	NR-U WI can be completed without defining 6GHz band in 3GPP specifications.
Observation 1b:	Addition of 6GHz band will require non-trivial amount of specification related work, e.g. spectral emission masks, channel raster points, additional NS values for regional operation, etc. 
Observation 1b:	6GHz band can be introduced later as the release independent band.

As a related issue raised by several companies during the RAN4#94bis meeting, it is not entirely clear how many bands can/should be added to represent the 6GHz unlicensed spectrum. Referring to earlier RAN WG4 discussion [4], companies contemplated an approach of adding two 3GPP bands to account for the fact that 6GHz band is either 5.925-6.425 GHz or 5.925-7.125 GHz depending on the regional regulatory requirements. However, there is nothing wrong in defining just one band, 5.925-7.125 GHz, with an understanding that in some regions the available spectrum will be limited to 5.925-6.425 GHz. Exactly the same approach was taken recently for US C-band, for introduction of which existing larger band n77 was re-used. On the other hand, since the whole 6GHz band is logically partitioned into several UNI sub-bands with different characteristics, one can also consider an approach of adding the corresponding number of 3GPP bands representing each UNI region.  
Observation 2:	6GHz band plan needs more discussions as it is not clear whether 3GPP should define just one band, two bands, or even more bands for each UNI-x sub-band.
Based on the presented considerations, our view is that 3GPP continue capturing more technical information in existing TR 37.890, which can be used later as input to the actual specification work for introduction of the 6GHz band.
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3	Conclusions
In this discussion paper we have presented our further considerations for the 6GHz band and its introduction to the RAN WG4 specifications. Accounting for the fact that not all the regulatory related discussions are concluded and 6GHz band will anyway require non-trivial amount of specification work, we cannot see a strong motivation to add 6GHz band now. Nevertheless, further information, such as regulatory updates and potential band plans, can be captured in TR 37.890.
Proposal 1:	6GHz band can be added to the normative specifications once all the regulatory related aspects are understood.
Proposal 2:	In the meanwhile, further information can be captured in TR 37.890.
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