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1. Introduction
In TR 38.858, the impacts on SBFD requirements have been analyzed. RAN4 has identified which legacy requirements are still applicable, which legacy requirements are not applicable and which new requirements are needed. 
In last meeting, WF on SBFD BS requirement is approved with several agreements. [1]
In this contribution, we continue the RF requirements discussion based on the output of study item phase.
2. Discussion
2.1  transient period
Following list the output at study item phase.
	For transmitter transient period between SBFD and non-SBFD or SBFD reconfigurations if needed, the requirement shall be introduced to BS in SBFD symbols/slots, by defining the transient period as the time period which the transmitter is changing from the SBFD operation to non-SBFD operation or vice versa, or during SBFD reconfigurations. 
Regarding the transition period requirement, RAN4 mainly focus on the transition period related with SBFD. Based on the RAN4 study, between the non-SBFD slot and SBFD slot and vice versa, a transition period is needed. If the SBFD configuration between adjacent SBFD slots is the same, then no transition period is needed.

	Maximum of two transition points including one transition point from non-SBFD symbols to SBFD symbols and one transition point from SBFD symbols to non-SBFD symbols within a TDD UL/DL pattern period can be considered as a starting point where the transition point can be aligned with slot boundary or within a slot. A guard period between SBFD and non-SBFD symbols may or may not be required at gNB and/or UE side depending on gNB/UE implementation and/or SBFD operation.


The main reason of this transient period is SBFD gNB may need some additional time to update the number of Tx/Rx units, the Tx power, the number of antenna element/panel, the spatial beamforming algorithm. This requirement is implementation basis and we can consider the worst case for final minimum RF requirements. For legacy gNB, the transient period is the time period during which the transmitter is changing from the transmitter OFF period to the transmitter ON period or vice versa. In theory the transient period for SBFD should not be larger than legacy ON-OFF transient period. Besides, the transient period between SBFD reconfiguration should not be larger than the transient period from SBFD to non-SBFD.
Observation 1: the transient period for SBFD should not be larger than legacy ON-OFF transient period. Besides, the transient period between SBFD reconfiguration should not be larger than the transient period from SBFD to non-SBFD.
2.5 in-channel adjacent sub-band leakage ratio
Following capture the agreements from TR 38.858 for in-channel adjacent subband leakage ratio requirements:
	For the potential new requirement of in-channel adjacent subband leakage ratio, it is concluded that further study is needed on the necessity of this requirement in normative phase.



When sub-band Tx leakage fall into Rx sub-band within the same carrier, this interference may contribute to REFSENSE level. Previous agreements are that further study if OTA sensitivity should be defined considering all of the scenarios including self-interference, inter-site interference and inter-sector interference. So this sub-band leakage requirements falling into the same carrier should be discussed together with OTA sensitivity requirements. 
Observation 2: This sub-band Tx leakage falling into the same carrier can be discussed together with OTA sensitivity requirements.  
When sub-band Tx leakage fall into adjacent carrier, this is something like ACLR. The similar definition methodology could be reused with assumed equal Tx bandwidth and Rx bandwidth. As stated in section 2.4, this general sub-band Tx leakage not applies for co-located case. 
Besides, we should also keep in mind that interference may still occur even with infinitely increased SBFD performance. For example when co-exist with legacy NR network, interference may still occur even with infinitely increased SBFD performance. But when co-exist with SBFD of different configuration, interference could be avoided by increased SBFD performance. So before defining sub-band Tx leakage when falling into adjacent carrier, we should identify the assumption of adjacent network performance, i.e. with legacy 3GPP requirement or with enhanced requirements.
Observation 3: RAN4 should at first identify the assumption of adjacent network performance for sub-band leakage requirement definition, i.e. whether inter-operator using adjacent carrier follow legacy 3GPP requirement or allow enhanced performance. 
2.6 in-channel adjacent sub-band selectivity or blocking
Last meeting agreement is listed as below:
	For the potential new requirements of in-channel adjacent subband blocking and selectivity, it is concluded that further study is needed on the necessity of this requirement in normative phase.


For legacy ACS and blocking requirements, the main difference are the interference signal level and interference signal position. For ACS, the interference signal is at first adjacent channel and interference signal power is calculated based on sensitivity desense and ACS value. For in-band blocking, the interference signal is at second adjacent channel and interference signal power is 9dB higher derived as 95% point on CDF of all gNB’s total input power level. So the ACS requirement and blocking requirement can’t replace each other.  
The same story of ACS and blocking also applies for sub-band case. We need both selectivity and blocking requirements. One is based on co-existence conclusion to meet 5% throughput loss and the other is with higher interference level with another sub-band frequency offset. 
Proposal 1: both sub-band selectivity and blocking requirements should be defined.
Regarding how to conclude sub-band selectivity and blocking requirements, the story is much similar as stated in section 2.3 for sub-band Tx leakage.
When Tx interference signal is within the same carrier, this sub-band selectivity may contribute to REFSENSE degradation. Previous agreements are that further study if OTA sensitivity should be defined considering all of the scenarios including self-interference, inter-site interference and inter-sector interference. Sub-band selectivity requirements when Tx interference is within the same carrier should be discussed together with OTA sensitivity requirements. If OTA sensitivity will consider encompass these sub-band interference, sub-band selectivity with Tx interference signal within carrier is not needed.
Observation 4: Sub-band selectivity requirements when Tx interference is within the same carrier can be discussed together with OTA sensitivity requirements. If OTA sensitivity will encompass these sub-band interference, sub-band selectivity with Tx interference signal within carrier is not needed.
When Tx interference signal is in adjacent carrier, the same as discussed in section 2.3 for sub-band Tx leakage.
Observation 5: RAN4 should at first identify the assumption of adjacent network performance for sub-band selectivity requirement definition, i.e. whether inter-operator using adjacent carrier follow 3GPP requirement or allow enhanced performance.
3. Conclusions
In this contribution, SBFD RF requirements are discussed with following observations and proposals.
Observation 1: the transient period for SBFD should not be larger than legacy ON-OFF transient period. Besides, the transient period between SBFD reconfiguration should not be larger than the transient period from SBFD to non-SBFD.
Observation 2: This sub-band Tx leakage falling into the same carrier can be discussed together with OTA sensitivity requirements. 
Observation 3: RAN4 should at first identify the assumption of adjacent network performance for sub-band leakage requirement definition, i.e. whether inter-operator using adjacent carrier follow legacy 3GPP requirement or allow enhanced performance. 
Observation 4: Sub-band selectivity requirements when Tx interference is within the same carrier can be discussed together with OTA sensitivity requirements. If OTA sensitivity will encompass these sub-band interference, sub-band selectivity with Tx interference signal within carrier is not needed.
Observation 5: RAN4 should at first identify the assumption of adjacent network performance for sub-band selectivity requirement definition, i.e. whether inter-operator using adjacent carrier follow 3GPP requirement or allow enhanced performance.
Proposal 1: both sub-band selectivity and blocking requirements should be defined.
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