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1	Introduction
NR Rel-15 has been defined for two frequency ranges as shown in the Table below extracted from [1]: 

Table 5.1-1: Definition of frequency ranges
	Frequency range designation
	Corresponding frequency range 

	FR1
	450 MHz – 6000 MHz

	FR2
	24250 MHz – 52600 MHz




In order to address the spectrum falling between FR1 and FR2, a RAN email discussion for studying NR for 6-24GHz range has taken place between RAN#80 and RAN#81. 

The following bands were identified in Phase 1 of the email discussion: 

	Frequencies of interest between 7.125 – 24 GHz

	Company
	Frequency range [GHz]
	Region/Country

	Dish Network
	12.2 - 12.7
	Region 2/USA

	Orange
	7.125 - 8.5
	Region 1/Europe

	Orange
	21.4 - 22
	Region 1/Europe

	Etisalat
	10.7 - 11.7
	Region 1/MENA



As part of the Phase 2 email discussion, the objectives for a potential SI were discussed. In this contribution, we present our views on how to address NR operation in bands falling between the limits currently set by the defined FR1 and FR2. 
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Qualcomm is interested in enabling NR operation in bands between FR1 and FR2 in line with the desire to expand the applicability of NR operation to more frequencies. 
In our opinion, it is important to realize what differentiates today FR1 and FR2 operation. 
One important difference is the way RAN4 RF requirements are defined: based on radiated (OTA) tests in FR2 and based on conducted tests in FR1. Note that previous generation of 3GPP systems were always based on conducted tests. To a large extent the conducted vs. OTA requirements and testability depend on the UE/gNB implementation and, specifically, on the implementation/realization of analog beamforming. In those implementations there is no “antenna connector” and, hence, there is no possibility of having conducted requirements. Note that for the currently defined limits of FR1 and FR2, there was no doubt that FR2 requirements would have to be OTA (FR2 starts at 24.25GHz) and FR1 requirements would continue to be based on conducted requirements (FR1 ends at 6GHz). 
In RAN1 air interface specifications, there are a couple of things that are also different for FR1 and FR2, particularly, the maximum number of SS blocks (8 in FR1 vs. 64 in FR2) and the applicable SCS for SS block and control/data transmissions. 
While we appreciate the discussion on possible Objectives for a candidate SI for frequency ranges from 7.1GHz to 24GHz, we believe that some of those would be very much band specific and, hence, having those discussed as part of a generic SI may not be the most productive way to carry on the work. 
Therefore, as a first step, we believe that we could explore extending the current ranges of FR1 and FR2. 
2.1	Extended (new) FR1
FR1 is currently defined as the frequency regime between 450MHz and 6GHz [1]. 
NR-U discussions are considering the “6GHz unlicensed band” as one bands of interest [2]. This bands can extend in some geographies up to 7.125GHz. Indeed, discussions and contributions in RAN1 for NR-U talk about “sub-7” to refer to FR1. As a result, we believe that it makes sense to extend the currently defined FR1 to an upper limit of 7.125GHz. 
Note that band-specific work for bands falling into the new broader range would have to be carried out following normal procedures when identified as new NR bands. 
Proposal 1: Extend upper limit of FR1 from 6GHz to 7.125GHz. 

2.2	Extended (new) FR2
FR2 is currently defined as the frequency regime between 24.25GHz and 52.6GHz [1]. 
We believe that the architecture for UE/gNB implementations used for 24GHz will likely be used in bands lower than that down to X GHz. In that sense, we believe that it would make sense to extend the lower range of FR2 down to that new limit “X”. 
Note that band-specific work for bands falling into the new broader range would have to be carried out following normal procedures when identified as new NR bands. 
Proposal 2: Extend lower limit of FR2 from 24GHz to X GHz where 7.125GHz < X < 24.25GHz. The value of X is TBD to be decided by RAN4 in early phase of corresponding SI. 

2.3	“Gray range” between FR1 and FR2
We should also understand that, we will likely end up having a “grey range” between FR1 and FR2 where tests could be done in radiated or conduced fashion depending on UE/gNB implementation and the availability of antenna connectors for such implementations. 
This is something that will have to be discussed. 
Proposal 3: Have Objective in corresponding SID to discuss the likely frequency regime for which different implementation architectures could be chosen leading to the possibility of conducted and/or radiated tests depending on implementation. 

3	Conclusion
We have presented our views with regards to extending NR operation to frequencies in the range 6-24GHz. 
In summary, we have the following proposals: 
[bookmark: _GoBack]Proposal 1: Extend upper limit of FR1 from 6GHz up to 7.125GHz. 
Proposal 2: Extend lower limit of FR2 from 24GHz to X GHz where 7.125GHz < X < 24.25GHz. The value of X is TBD to be decided by RAN4 in early phase of corresponding SI. 
Proposal 3: Have Objective in corresponding SID to discuss the likely frequency regime for which different implementation architectures could be chosen leading to the possibility of conducted and/or radiated tests depending on implementation.  
References
[1]. TS 38.104 “NR; Base Station (BS) radio transmission and reception (Release 15)”
[2]. RP-181339, “New SID on NR-based Access to Unlicensed Spectrum”


7/8
