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Introduction
The APT 600 MHz band plan has been agreed.  Its native duplex spacing is 51 MHz, but there has been discussion of defining alternative duplex spacings to accommodate the usage of legacy Band n71 devices for the portion of the band overlapping with Band n71.  This contribution explores the possibility of variable duplex in this band.
Discussion
In response to feedback from AWG identifying the preferred frequency plan is accordance with option B1, the work item description [1] for the APT 600 band lists the frequency arrangement as
[bookmark: _Hlk71023975]Table 1: NR operating band (option B1)
	Operating Band
	Uplink (UL) operating band
BS receive
UE transmit
	Downlink (DL) operating band
BS transmit 
UE receive
	Duplex Mode

	
	FUL_low – FUL_high
	FDL_low – FDL_high
	

	
	663 MHz
	–
	703 MHz 
	612 MHz
	–
	652 MHz
	FDD



It further indicates “Option B1 with a single duplexer” should be the basis for the normative work.
Therefore, the native duplex separation for this band is -51 MHz since the downlink band is lower in frequency than the uplink band by 51 MHz.  It is anticipated that regulators wishing to use this band will allocated spectrum accordingly.  Hence, the Tx-Rx separation in [2] is defined as -51 MHz.  However, the possibility to specify additional spacings has also be proposed in [3].
The motivation behind the proposal in [3] is to enable existing Band n71 devices to be reused for the new band within the Band n71 frequency range.  Thus, a 46 MHz spacing would be specified for compatibility with Band n71 legacy devices, but additional duplex spacings would also be needed to fully utilize the spectrum.  The concept is illustrated below in an example
[image: ]
Figure 1.  An illustration of variable duplex for APT 600 band
In this example, an operator is allocated 2x15 MHz at the lower end of Band n105.  The downlink allocation is 612 – 627 MHz paired with an uplink allocation in 663 – 682 MHz.  In order to enable legacy Band n71 devices, the operator must split the spectrum into two separate networks – one of which is compatible with Band n71 and the other for the leftover spectrum that is incompatible with Band n71.  In this example, 2x10 MHz of the 2x15 MHz allocation is deployed in one network with 46 MHz spacing and therefore compatible with Band n71 devices (can also be used by Band n105 devices).  The remaining 2x5 MHz of the allocation is then deployed as a separate network with 61 MHz spacing to be used only by Band n105 devices (legacy Band n71 devices cannot access this network).  Therefore, for this to work, the operator must split the Band n105 allocation into two separate networks with different duplex spacings – one of which is 46 MHz and the other is 51 MHz, 56 MHz, 61 MHz, 66 MHz, 71 MHz, 76 MHz, 81 MHz, or 86 MHz assuming 5 MHz blocks.  The Band n71 compatible network would be allocated all of the spectrum except for 5 MHz while the Band n105 compatible network is only comprised of 2x5 MHz.
Alternatively, the 2x15 MHz allocation can be deployed as a single 2x15 MHz network by using the native spacing of -51 MHz.  Legacy Band n71 devices cannot be guaranteed to be able to connect to this network unless they support a spacing of -51 MHz as signalled in SIB.  Of course, this is a new band and the new band devices can fully support the entire spectrum.  Moreover, there is higher efficiency as well as higher available UE throughput in deploying a single 15 MHz network rather than two separate networks in minimizing the overhead associated with control and broadcast channels, the ability to schedule UE’s across the entire 15 MHz, etc.  Defining the new band with native duplex rather than trying to split the band may also encourage the development of new terminals more expeditiously rather than attempting to rely on legacy Band n71 devices only over a portion of the band.
There are significant network disadvantages in trying to retain a 46 MHz duplex spacing to enable legacy Band n71 devices to connect to the network.  It is proposed that if legacy Band n71 devices are high priority, the operator can deploy n71 without any new band definition.  However, since this is a new band with the objective to meet the requirements of operators where the 2x40 MHz option B1 band plan is available, it is proposed that the new band is defined to optimize the use of this spectrum.
Proposal:  Unless there is specific operator request, it is proposed not to define other duplex spacings besides -51 MHz for Band n105.
Conclusion
A proposal on introducing variable duplex for the option B1 APT 600 MHz band has been explored in this contribution.  The motivation for the variable duplex is to enable legacy Band n71 devices to operate on some portion of this new spectrum.  However, in order to achieve this the operator’s spectrum must be split into two networks which results in a significant loss in efficiency due to the increased overhead and the loss in scheduling flexibility.  This is especially harmful when the spectrum allocation is modest, say 10 or 15 MHz which is the expected allocation in this band to any single operator since the entire 2x40 MHz is expected to be divided among several operators in a given geography.  Thus, splitting of the spectrum is not recommended.  Instead, it is proposed that the operators and equipment providers adopt the option B1 APT 600 band with native 51 MHz duplex to optimize use of the spectrum.
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