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Introduction
During the RAN4 #104bis-e meeting, the default duplex spacing of -51 MHz was agreed [1].  In addition to the default duplex, there was also a proposal [2] for variable duplex and asymmetric channel bandwidth to enable Band n105 devices to operate in a Band n71 network under MFBI, but no agreement could be found.  This contribution provides further discussion on the usage of asymmetric channel bandwidths to enable UE operation in an alternate duplex network and illustrates that it is not feasible.
Discussion
Asymmetric channel bandwidths have been proposed for Band n105 because of the relatively narrow Tx-Rx separation and the impact on reference sensitivity of wideband channels.  It has been previously agreed that the maximum bandwidth on the uplink should be limited to 20 MHz while the downlink can be as wide as 35 MHz.  Although RB restrictions in the uplink could have been used for the reference sensitivity specification, it was instead agreed that the channel bandwidth of the uplink would be restricted to 20 MHz and the duplex (center frequency to center frequency between uplink and downlink channels) would be fixed at -51 MHz for reference sensitivity.  The default duplex is the only duplex tested for reference sensitivity.
Observation 1: Asymmetric channel bandwidths were agreed for Band n105 for the purpose of avoiding degradation to  reference sensitivity for wideband channels.  Hence, only 25, 30, and 35 MHz downlink bandwidths are paired to 20 MHz uplink bandwidths.  
Observation 2: Reference sensitivity is only specified for the default duplex of -51 MHz.
It was observed in [2] that a byproduct of asymmetric channel bandwidths is an implicit variable duplex capability of the UE in order to support a spectral confinement of the smaller carrier (uplink) within the frequency range of the larger carrier offset by the default duplex.  The variable duplex is available over the following range relative to the default duplex
ΔFTX-RX = | (BWDL – BWUL)/2 |.
Thus, in order to enable a duplex of -46 MHz from the default of -51 MHz, the difference between uplink and downlink bandwidth must be at least 5 MHz according to the relationship 
FD,n71 + DFTX-RX = FD,n105 - DFTX-RX
Therefore, the proposal in [2] is to define asymmetric bandwidth set 0 similar to Band n71
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Presumably, the proposal would also require the Band n105 UE to meet reference sensitivity at the -46 MHz duplex offset but it is not indicated whether specifications (not only reference sensitivity but all receiver requirements since most of them have a dependency on reference sensitivity) would be revised to reflect this or whether it would be left to implementation and unverified.  Since reference sensitivity is a fundamental requirement for the UE receiver and the reduction in duplex is significantly impactful, it is likely to be expected by the operator that performance should be tested and verified at the -46 MHz duplex.
Observation 3:  Additional asymmetric channel bandwidths are added above and beyond those required for wideband refsens and additional verification of all receiver requirements for the Band n105 UE would be required at both 51 MHz and 46 MHz duplex offsets.
While the proposal in [2] seeks to essentially enable a Band n105 UE to operate in a Band n71 network by virtue of its support of asymmetric channel bandwidth, the converse can also be considered.  By similar reasoning a Band n71 UE with asymmetric channel bandwidth already defined in the specification can support variable duplex to increase its duplex from the default of -46 MHz in Band n71 to an extended -51 MHz to operate in a Band n105 network using MFBI.  Obviously, there are some blocks that aren’t compatible because they are outside of the overlapping frequency range, but the principle is the same.  However, in comments received in response to [4] a handset manufacturer has already denied that a Band n71 UE can implicitly operate with -51 MHz duplex.  It is not a tested mode of operation and can not be guaranteed to work and may reject the connection due to range checking, even if the mathematics of asymmetric channel bandwidths imply that it could.  
Observation 4:  The principle of variable duplex by virtue of asymmetric channel bandwidths does not bear out in reality.  If such a “feature” is desired, it should be designed in and tested from the beginning which represents significant extra effort.  It is not free.
It has been demonstrated above that the proposal to add asymmetric bandwidths as a means to gain variable duplex flexibility is flawed.  There is a significant effort to add this flexibility to the UE that should not be disguised as the addition of asymmetric bandwidths.  Moreover, as explained in [3], trying to force the coexistence of both Band n71 and Band n105 together by MFBI results in poor system efficiency for little to no benefit.  It is recommended that the operator deploy either Band n105 or Band n71 according to the country’s spectrum allocation in 600 MHz.  Trying to force fit the two together in a single deployment is needlessly wasteful and detrimental to system performance.
Observation 5:  The marriage of a Band n105 network and a Band n71 network by MFBI results in inefficient spectrum utilization and poor system performance.  It is not recommended.
Proposal:  Band n105 specifications shall not include a variable duplex of -46 MHz either directly or indirectly by asymmetric channel bandwidth.
Conclusion
A proposal on introducing variable duplex by virtue of asymmetric channel bandwidths is investigated in this contribution.  It is shown that this feature requires the addition of new asymmetric bandwidths, requires additional design and test effort for the UE receiver and is therefore an extra add-on in cost that no operator has expressed interest in.  And it is no surprise the absence of operator interest since the deployment models for variable duplex would be used to mix Band n71 and Band n105 networks is a very inefficient and wasteful use of spectrum that would result in poor system performance as explained in [3].
Proposal:  Band n105 specifications shall not include a variable duplex of -46 MHz either directly or indirectly by asymmetric channel bandwidth.
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