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1	Introduction
During RAN4#108, progress was made in studying BS RF requirements for SBFD. In this contribution, we present proposals for remaining open issues.
[bookmark: _Ref178064866]2	Existing requirements

The study on existing requirements should focus on whether existing requirements should be applied and/or should be modified in SBFD slots. A second question is whether requirements need to be tested in both SBFD and non-SBFD slots.
When operating SBFD, a different portion of the array (possibly a sub-set of the array) will be operated compared to non-SBFD. Furthermore, the operating configuration of the transmitters may be adjusted in order to enable SBFD; for example the PA operating point, CFR and clipping may be adjusted to obtain additional suppression towards the RX sub-band. Thus, it cannot be assumed that the transmitter behaviour is the same between the SBFD and non-SBFD slots.
From a receiver point of view, it has been suggested that an SBFD receiver may be operated with a different filtering and linearity configuration than non-SBFD. Thus, it cannot be assumed that receiver behaviour will be the same between SBFD and non-SBFD slots.
For these reasons, even requirements that do not differ between SBFD and non-SBFD should be defined and tested for both types of slots.
[bookmark: _Toc146630305]Requirements and tests in general need to be applied and be tested in both SBFD slots and non-SBFD slots.

Some of the open issues with specific requirements are discussed below.

TX power dynamic range
The TX power for an SBFD slot may differ from a non-SBFD slot depending on the portion of the array used for transmit in the SBFD slot and the number of DL RBs. It might be reasonable to expect that the power used to transmit a single RB for SBFD could be the same as for non-SBFD, since even if a smaller proportion of the array is used to transmit, the power of the used part of the array could be increased to a level sufficient to match the non-SBFD single RB transmission.
With this in mind, the TX power dynamic range requirement could be defined as the difference between the declared maximum output power for SBFD with all DL RBs active and the single RB power that is the same as for non-SBFD slots.
[bookmark: _Toc146630306]Define the output power dynamic range requirement for SBFD as the ratio of the declared rated output power with all DL RBs active for SBFD (maximum) and the same single RB power as non-SBFD (minimum).

Co-location unwanted emissions

The co-location unwanted emissions requirements define spurious emissions and RX blocking requirements between different bands. The BS declares whether it conforms to the co-location requirements for specific bands or not. In general, synchronization is not assumed between bands. Thus, declaring co-location between bands will also ensure that SBFD can be co-located with BS in the declared bands.

It has been suggested that the co-location requirements could be relaxed because the SBFD UL sub-band is sensitive to interference. However, the co-existence blocking requirement is designed without synchronization in mind, and so is sufficient to protect UL slots in general.

For adjacent bands, implementation wise it becomes more difficult to meet the requirement. This is independent of SBFD or non-SBFD; either will require significant filtering. The purpose of the requirement though is that when met, it enable co-location in all circumstances. Changing the requirement would require a detailed set of investigations and a description of the set of circumstances under which co-location could be achieved with the new requirement, which would likely be very site specific. 

[bookmark: _Toc146630307]Keep the inter-band co-location requirements the same as for non-SBFD, and keep them declared.

Transmitter intermodulation
The TX intermodulation is a transmitter requirement in which the transmitter is subject to an interferer with a power 30dB lower than the TX power level. The unwanted emissions requirements from the transmitter should continue to be met. In some regions, TX IM is a regulatory requirement.
In SBFD slots, the receive sub-band obviously cannot function if a TX intermodulation signal is applied and in general, situations with interference at such high level are not envisaged for SBFD deployments. Nonetheless, to show that the transmitter is robust and to meet relevant regulatory requirements, TX IM should still be applied to the transmitter during SBFD slots. The receiver should not be expected to function, or should be deactivated during such tests.

[bookmark: _Toc146630308]The TX IM requirement should be applied in SBFD slots. However during these tests, the RX sub-band is not intended to achieve and throughput and may be deactivated during the test.

RX dynamic range IoT level

During RAN4#108bis, the WF for RX dynamic range stated that the IoT level should be FFS for SBFD slots. The IoT level should indeed be investigated, but this can be left for the WI phase.

[bookmark: _Toc146630309]RX dynamic range IoT level is discussed during the WI phase
[bookmark: _Ref189046994]3	New requirements

During the previous few RAN4 meetings, the need for requirements on sub-band interference suppression and sub-band selectivity/blocking has been discussed.
For self-interference, the OTA sensitivity requirement inherently captures the sub-band interference and selectivity towards the own transmitter. However, for SBFD interferences from other sectors and other nodes in the deployment also needs to be achieved. In order to plan the deployment, it is necessary to consider how much interference can arise in the TX sub-band from another node, and when considering link budgets the maximum amount of TX sub-band the receiver can be subject to. To achieve this, requirements are needed on sub band emissions and selectivity.
[bookmark: _Toc146630282]Requirements on inter-sub-band emissions and selectivity are needed to enable consideration of node placement and power when planning based on expected minimum performances.
The sub-band emissions requirement can be designed and expressed similarly to the ACLR requirement. 
[bookmark: _Toc146630310]Define a requirement on TX sub-band emissions similar to the ACLR requirement.

During RAN4#108, two sub-band receiver requirements were discussed; sub-band selectivity and sub-band blocking. For the BS requirements, the selectivity is defined in the first adjacent channel and the blocking in the second adjacent channel to the carrier. However, this SBFD requirement should consider the TX sub-band, in which case both ain interferer for adjacent channel selectivity and an interferer for blocking would be applied in the TX sub-band. In both cases, the requirement would specify a maximum allowed sensitivity degradation in the presence of the interferer. IT is sufficient in this case to define one selectivity requirement with an applied interferer level in the TX sub-band and an allowed sensitivity degradation.
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[bookmark: _Toc146630311]Define a requirement on RX sub-band selectivity based on the ACS requirement.
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Conclusion
In the previous sections we made the following observations: 
Observation 1	Requirements on inter-sub-band emissions and selectivity are needed to enable consideration of node placement and power when planning based on expected minimum performances.


Based on the discussion in the previous sections we propose the following:
Proposal 1	Requirements and tests in general need to be applied and be tested in both SBFD slots and non-SBFD slots.
Proposal 2	Define the output power dynamic range requirement for SBFD as the ratio of the declared rated output power with all DL RBs active for SBFD (maximum) and the same single RB power as non-SBFD (minimum).
Proposal 3	Keep the inter-band co-location requirements the same as for non-SBFD, and keep them declared.
Proposal 4	The TX IM requirement should be applied in SBFD slots. However during these tests, the RX sub-band is not intended to achieve and throughput and may be deactivated during the test.
Proposal 5	RX dynamic range IoT level is discussed during the WI phase
Proposal 6	Define a requirement on TX sub-band emissions similar to the ACLR requirement.
Proposal 7	Define a requirement on RX sub-band selectivity based on the ACS requirement.
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