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1 Background
In view of the difficulties for RAN4 to agree upon a band plan for 6 GHz unlicensed operation in Europe, RAN#92-e tasked RAN to [1]
conclusion: RAN4 is tasked to compare option 1 (Re-using already defined band n96) and option 2 (Defining a new band n[xx]) regarding requirements and signaling in the Aug.21 RAN4 meeting and to bring a comparison table back to RAN #93e
The discussions continued at RAN4#100-e without conclusions. There was agreement that
· both options are technically feasible and can support unlicensed operation for Europe in the frequency range 5945 MHz to 6425 MHz; 
· the hardware for n96 can be reused for a dedicated EU band on the frequency range 5945MHz to 6425MHz with appropriate modifications of blocking requirements in 6425-7125 MHz.  
RAN4 also listed the needed specification changes in UE specification 38.101-1 and BS specification 38.104 in tables. 
Ericsson claimed, supported by at least one company, that it was evident that the main difference between the options is not the specification of a band in the 3GPP specifications but rather issues related to regulatory compliance with the requisite EU harmonised standards and prevention of unauthorized use in 6425-7125 MHz. The main differences between the two band options from a specification standpoint are the blocking requirement and BS out-of-band emissions applicability in the 6425-7125 MHz range.
The matter was discussed further at the Aug 26 GTW at which the following constructive compromise was proposed and captured as a tentative agreement [2]
Tentative agreement: Specify 6GHz spectrum for UE operating in Europe band by following both Option 1 and Option2.
In the spirit of the above tentative agreement, we propose that option 2 is specified, and that the NS values relevant for operation in Europe (one indicating LPI requirements and another VLP requirements) are specified for n96 in addition (option 1).
2 Differences between band options: regulatory compliance and verification of blocking
Next two controversial issues. 

RAN4 also discussed regulatory compliance. Ericsson claimed, supported by at least one other company, that a dedicated unlicensed band for EU (option 2) is a better option from the point of view of European regulatory conformance since the frequency range indicated by a dedicated "EU band” follows European regulation and operation beyond this frequency range as allowed by n96 (option 1) is illegal. The risk of any unauthorised use in the 6425-7125 MHz with a n96 indication is greater for general authorization. 
Secondly, regarding reuse of n96 with multiple NS values applicable for several regions, NS values may be subject to user access restriction since the equipment may not always be professionally installed like for licensed operation. There is therefore an increased risk that the proper NS value is not implemented/signaled by the user, which can be avoided for the 6 GHz range. 

Altogether, this above implies that option 2 should be chosen; both options are feasible with requirements specified such that the same hardware as for n96 can be reused for a dedicated EU band on the frequency range 5945MHz to 6425MHz with appropriate modifications of blocking requirements in the 6425-7125 MHz range. Reuse of architecture promotes global circulation of devices and is encouraged by the EC Decision:
(3) The regulatory framework for WAS/RLANs operating in the 5 945-6 425 MHz frequency band, that is to say, the lower 6 GHz frequency band, should improve wireless connectivity in the Union and allow the internal market to benefit from a spectrum resource potentially available worldwide, thus generating large economies of scale for equipment manufacturer […]
Slightly less controversial were the blocking requirements.  
UEs supporting shared spectrum access in an EU with option 2 should nevertheless be based on an implementation with a 5925-7125 MHz RF filter, the most likely filter implementation. This necessitates a of the out-of-band blocking (OOBB) requirements.
For the shared access bands specified thus far (includes n96), the OOBB requirements apply at a frequency offset from the band edges greater than 3*CBW (channel bandwidth), Range 1 at smaller offsets is covered by the in-band blocking (IBB) requirements. For CBW such that 3*CBW < 200 MHz, Range 2 applies with an interferer power of Pinterferer = -30 dBm. Otherwise, Range 3 with its interferer power of -15 dBm (below 4200 MHz) and -20 dBm applies immediately outside the IBB interferer range. Compliance with the latter can be challenging without rejection by an RF filter.
For option 2, the following modification of the standard OOBB requirements was proposed in [3] to facilitate compliance for implementations with a 5925-7125 MHz RF filter: the interferer level for Range 3 is modified to -20 dBm above 4200 MHz, by reducing this further to Pinterferer = -30 dBm aligned with the Range 2 interferer level in a limited frequency range above Range 2 and extending to well above 7125 MHz as shown in the top part of Figure 1 would accommodate this. This is based on the observation that the existing OOB requirements in interferer Range 2 for 3*CBW < 200 MHz with its -30 dBm interferer must also be met without account of RF filter attenuation in view of expected RF filter roll-off outside the passband. The interferer range of Range 3 suggests that an offset from the passband of at least 200 MHz is needed for any significant RF filter rejection.
The verification of the blocking requirements for option 2 would nonetheless be more stringent despite the medication above. Comparing the two options
· there is no difference in actual blocking performance in 6425-7125 MHz using n96 and a dedicated EU band implemented with a wide filter

· but the dedicated EU band (option 2) would be tested with higher blocker levels since 6425-7125 MHz is not in-band unlike for option 1
as shown in Figure 1 below.
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Figure 1: verification of OOBB for option 2 (top) and option 1 (bottom).
3 Proposal
We propose that
Proposal 1: option 2 is specified for lower 6GHz NR unlicensed operation for Europe, and in addition, that the n96 specification are amended with the NS values relevant for operation in Europe (option 1)
by which he 3GPP specifications would support both band options and thus also contain provisions for addressing regulatory compliance with the requisite EU harmonised standards and protection from other services in 6425-7125 MHz. Furthermore, this would allow RAN4 to complete the work item in a timely manner. The main obstacle for progress is the definition of the operating band, not the technical work required for specifying the two options.
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