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Introduction
This thread is on Rel-18 SI for Study on evolution of NR duplex operation, in which the following highlighted agenda items are supposed to be covered:
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Before Meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions.

Topic #1: General
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2312701
	vivo
	Moderator: Wrong agenda, should be treated in RRM session. 

	R4-2311554
	Spark NZ Ltd, Nokia, Nokia Shanghai Bell, Ericsson, CableLabs, Charter
	Observation 1. It is a common understanding that RAN1 and RAN4 have some differences in simulation assumptions for SBFD. 
Proposal 1. To include a new section as Annex E for comparison of RAN1 and RAN4 simulation methodology, assumptions, and potential impacts on the results and conclusions as proposed below.



The moderator can suggest a limited number of papers which could be presented.
Open issues summary
Before f2f meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions.
Sub-topic 1-1: Differences in RAN1 and RAN4 assumptions for SBFD simulations 
Issue 1-1-1: Differences in RAN1 and RAN4 assumptions for SBFD simulations 
· Proposals/Observations from R4-2311554: 
· Observation 1. It is a common understanding that RAN1 and RAN4 have some differences in simulation assumptions for SBFD. 
· Proposal 1. To include a new section as Annex E for comparison of RAN1 and RAN4 simulation methodology, assumptions, and potential impacts on the results and conclusions as proposed below.
· Corresponding TP in R4-2311554: 
	<Start of TP to TR 38.858>
Annex <D>:
Adjacent channel co-existence evaluation
D.1	RAN4 co-existence simulation scenarios
D.2	RAN4 co-existence simulation assumption
D.3	RAN4 co-existence simulation methodology
Annex <E>:
Comparison of RAN1 and RAN4 simulation methodology, assumptions, and potential impacts on the results and conclusions
<Start of TP to TR 38.858>




Topic #2: Implementation Feasibility of SBFD: FR1 BS
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2313012
	Ericsson
	TP to TR 38.858: Section 10.1 Background for analysis

	R4-2311637
	CATT
	TP for TR 38.858 Feasibility of FR1 Local Area BS aspects

	R4-2311638
	CATT
	TP for TR 38.858 Feasibility of FR1 Wide Area BS aspects

	R4-2312288
	Nokia, Nokia Shanghai Bell
	TP to TR 38.858: Feasibility of FR1 BS aspects

	R4-2312309
	Huawei, HiSilicon
	TP to TR 38.858: Self-interference analysis for FR1 Wide Area BS

	R4-2312310
	Huawei, HiSilicon
	TP to TR 38.858: Co-site inter-sector interference analysis for FR1 Wide Area BS

	R4-2313013
	Ericsson
	TP to TR 38.858 section 10.2 Feasibility of FR1 BS aspects

	R4-2313170
	ZTE Corporation
	Proposal 1: to confirm that MR and LA SBFD with 1dB sensitivity degradation is feasible.
Observation 1: FR1 antenna isolation among different sectors separated in the vertical domain on the mast are expected to be around 60dBc which is much less than 100dBc.

	R4-2313214
	Qualcomm CDMA Technologies
	TP to TR 38.858: Feasibility of FR1 wide area BS aspects

	R4-2313536
	Samsung
	Observation 1: With high Q-value RF subband filter being located between the two-stage cascaded LNAs, gNB designer could have the UL subband as passband and a few numbers of PRBs as guard band to allow a desired suppression to filter out interference signals over DL subband(s). 
Observation 2: High Q-value RF subband filter can be achieved by considering some new structure design for ceramic dielectric filter with reasonable size/weight for compact gNB design. 
Observation 3: With reasonable RF subband filtering design, the self-interference signal caused by non-ideal RX selectivity is much smaller than the self-interference leakage to the UL subband because of non-ideal TX. 
Observation 4: With RF subband filtering implemented, the IM3 caused by non-ideal RX selectivity can be mitigated to the level much lower than noise floor. 
Observation 5: With the alternative solution with the subband filtering having a larger passband than the configured UL subband and larger transition bands for roll-off, the RF filter will be easier to be design. 
Proposal 1: RAN4 shall consider the alternative RF filter solution with subband filtering having a larger passband than the configured UL subband, which can help to improve the in-band blocking performance and keep a certain level of flexibility for SBFD subband configuration, but allow more easier RF subband filter design. 
Observation 6: Potentially, there are 2 kinds of interpretations of “multi-carrier” support for SBFD-capable BS: 
o	Interpretation-1: SBFD operates in only one BS carrier, and legacy TDD operates in other intra-band BS carrier(s) contiguous or non-contiguous to the SBFD carrier;
o	Interpretation-2: SBFD operates in more than one BS carriers, and legacy TDD operates in the other intra-band BS carrier(s) (if any), which is contiguous or non-contiguous to the SBFD carriers. 
Proposal 2: RAN4 shall only consider the interpretation-1 of multi-carrier support for SBFD-capable BS, i.e., SBFD operates in only one BS carrier, and legacy TDD operates in other intra-band BS carrier(s) contiguous or non-contiguous to the SBFD carrier. 
Observation 7: For FR1 Wide Area BS, the updated self-interference analysis from Samsung is updated by considering two kinds of subband filtering solution as follows: Table-1.
Observation 8: Installing EM conjugated structure between sectors can provide additional inter-sector spatial isolation at the level of 25dB.
Observation 9: Considering the distinct beamforming directions for different sectors, RAN4 can further study the additional spatial isolation value contributed from the suppression given by beamforming sidelobe, e.g., whether or not 10dB is feasible for FR1 BS implementation.
Observation 10: Digital IC is technically feasible to cancel the residual co-channel co-site inter-sector interference.
Observation 11: Samsung’s input for co-site inter-sector co-channel CLI for FR1 BS is provided in the following table, in which the interference from one co-site sector can be suppressed to the level lower than noise floor by [4.2dB/4.6dB~29.2dB].

	R4-2313537
	Samsung
	TP to TR 38.858 on SBFD Implementation feasibility for FR1 BS



The moderator can suggest a limited number of papers which could be presented.
Open issues summary
Before f2f meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions.
Sub-topic 2-1: Self-Interference remaining Issues 
Issue 2-1-1: Subband filtering feasibility
· Proposals/Observations from Samsung: 
· Observation 1: With high Q-value RF subband filter being located between the two-stage cascaded LNAs, gNB designer could have the UL subband as passband and a few numbers of PRBs as guard band to allow a desired suppression to filter out interference signals over DL subband(s). 
· Observation 2: High Q-value RF subband filter can be achieved by considering some new structure design for ceramic dielectric filter with reasonable size/weight for compact gNB design. 
· Observation 3: With reasonable RF subband filtering design, the self-interference signal caused by non-ideal RX selectivity is much smaller than the self-interference leakage to the UL subband because of non-ideal TX. 
· Observation 4: With RF subband filtering implemented, the IM3 caused by non-ideal RX selectivity can be mitigated to the level much lower than noise floor.
· [Moderator]: Suggest to further discussion the feasibility of subband filter with the new input. 

Issue 2-1-2: Alternative solution with relaxed Q-value subband filter 
· Proposals/Observations from Samsung: 
· Observation 1: With the alternative solution with the subband filtering having a larger passband than the configured UL subband and larger transition bands for roll-off, the RF filter will be easier to be design. 


· Proposal 1: RAN4 shall consider the alternative RF filter solution with subband filtering having a larger passband than the configured UL subband, which can help to improve the in-band blocking performance and keep a certain level of flexibility for SBFD subband configuration, but allow more easier RF subband filter design.
· [Moderator]: Suggest to further discussion this alternative solution for more relaxed subband filter with the new input. 

Issue 2-1-3: Multi-carrier BS analysis
· Proposals/Observations from Samsung: 
· Observation 1: Potentially, there are 2 kinds of interpretations of “multi-carrier” support for SBFD-capable BS: 
· Interpretation-1: SBFD operates in only one BS carrier, and legacy TDD operates in other intra-band BS carrier(s) contiguous or non-contiguous to the SBFD carrier;
· Interpretation-2: SBFD operates in more than one BS carriers, and legacy TDD operates in the other intra-band BS carrier(s) (if any), which is contiguous or non-contiguous to the SBFD carriers. 
· Proposal 1: RAN4 shall only consider the interpretation-1 of multi-carrier support for SBFD-capable BS, i.e., SBFD operates in only one BS carrier, and legacy TDD operates in other intra-band BS carrier(s) contiguous or non-contiguous to the SBFD carrier. 
· [Moderator]: Suggest to check P1 can be acceptable to all. 

Issue 2-1-3: Self-interference analysis results
[Moderator] In RAN4#107, the following agreement has been achieved: 
	Issue 1-1-5: MR and LA-BS SBFD with 1dB sensitivity degradation 
· Agreement:
· For implementation feasibility study, RAN4 confirm FR1 MR and LA SBFD gNB with 1dB sensitivity degradation due to self-interference is achievable. 
· FFS on co-site inter-sector interference impact.



· Proposals/Observations from ZTE: 
· Proposal 1: to confirm that MR and LA SBFD with 1dB sensitivity degradation is feasible.
· [Moderator]: Seems existing agreement covers already?

Sub-topic 2-2: Co-channel Inter-Subband gNB-gNB CLI 
Issue 2-2-1: Interference suppression/cancellation for co-site inter-sector co-channel CLI
· Proposals/Observations from Samsung: 
· Observation 1: Installing EM conjugated structure between sectors can provide additional inter-sector spatial isolation at the level of 25dB.
· [bookmark: _Hlk132021905]Observation 2: Considering the distinct beamforming directions for different sectors, RAN4 can further study the additional spatial isolation value contributed from the suppression given by beamforming sidelobe, e.g., whether or not 10dB is feasible for FR1 BS implementation.
· Observation 3: Digital IC is technically feasible to cancel the residual co-channel co-site inter-sector interference.
· Proposals/Observations from ZTE: 
· Observation 4: FR1 antenna isolation among different sectors separated in the vertical domain on the mast are expected to be around 60dBc which is much less than 100dBc.

Issue 2-2-2: Analysis table results for co-site inter-sector co-channel CLI
· Proposals/Observations from Samsung: 
· Observation 1: Samsung’s input for co-site inter-sector co-channel CLI for FR1 BS is provided in the following table, in which the interference from one co-site sector can be suppressed to the level lower than noise floor by [4.2dB/4.6dB~29.2dB].


Sub-topic 2-3: Text Proposal to TR 38.858 
The following TPs are provided in this meeting: 
	T-doc
	Company
	Section/Sub-section

	R4-2313012
	Ericsson
	TP on Section 9.1: Background for analysis (the company responsible for Section 9.1)

	R4-2311637
	CATT
	TP on Section 9.4: Feasibility of FR1 Local Area BS aspects (the company responsible for Section 9.4)

	R4-2311638
	CATT
	TP on Section 9.2: Feasibility of FR1 Wide Area BS aspects (CATT tech. input)

	R4-2312288
	Nokia, Nokia Shanghai Bell
	TP on Section 9.2: Feasibility of FR1 Wide Area BS aspects (Nokia tech. input)
TP on Section 9.3: Feasibility of FR1 Medium Range BS aspects (The company responsible for Section 9.3)

	R4-2312309
	Huawei, HiSilicon
	TP on Section 9.2: Feasibility of FR1 Wide Area BS aspects (Huawei tech. input on self-interference part)

	R4-2312310
	Huawei, HiSilicon
	TP on Section 9.2: Feasibility of FR1 Wide Area BS aspects (Huawei tech. input on co-channel inter-subband co-site inter-sector interference part)

	R4-2313013
	Ericsson
	TP on Section 9.2, 9.3 and 9.4: Feasibility of FR1 BS aspects (Ericsson tech. input)

	R4-2313170
	ZTE Corporation
	TP on Section 9.3 and 9.4 (ZTE tech input on the self-interference analysis table for FR1 MR and LA BS)

	R4-2313214
	Qualcomm CDMA Technologies
	TP on Section 9.2: Feasibility of FR1 Wide Area BS aspects (QC tech. input on self-interference part)

	R4-2313537
	Samsung
	TP on Section 9.2: Feasibility of FR1 Wide Area BS aspects (The company responsible for Section 9.2)



· [Moderator]: Discussion needed for how to combine TPs and other issues to proceed. 


Topic #3: Implementation Feasibility of SBFD: FR2 BS
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2312311
	Huawei, HiSilicon
	TP to TR 38.858: Self-interference analysis for FR2 BS

	R4-2312312
	Huawei, HiSilicon
	TP to TR 38.858: Co-site inter-sector interference analysis for FR2 BS

	R4-2313014
	Ericsson
	TP to TR 38.858 section 10.4 Feasibility of FR2 BS aspects

	R4-2313215
	Qualcomm CDMA Technologies
	TP to TR 38.858: Feasibility of FR2 wide area BS aspects

	R4-2313538
	Samsung
	TP to TR 38.858 on SBFD Implementation feasibility for FR2 BS



The moderator can suggest a limited number of papers which could be presented.
Open issues summary
Before f2f meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions.
Sub-topic 3-1: Text Proposal to TR 38.858 
The following TPs are provided in this meeting: 
	T-doc
	Company
	Section/Sub-section

	R4-2312311
	Huawei, HiSilicon
	TP on Section 9.5: Feasibility of FR2 BS aspects for self-interference (the company responsible for Section 9.5)

	R4-2312312
	Huawei, HiSilicon
	TP on Section 9.5: Feasibility of FR2 BS aspects for co-channel inter-sub-band co-site inter-sector interference (the company responsible for Section 9.5)

	R4-2313014
	Ericsson
	TP on Section 9.5: Feasibility of FR2 BS aspects (Ericsson tech. input)

	R4-2313215
	Qualcomm CDMA Technologies
	TP on Section 9.5: Feasibility of FR2 BS aspects (QC tech. input)

	R4-2313538
	Samsung
	TP on Section 9.5: Feasibility of FR2 BS aspects (Samsung tech. input)



· [Moderator]: Discussion needed for how to combine TPs and other issues to proceed. 

Topic #4: Impacts on BS RF requirements 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2311639
	CATT
	Proposal 1: No conducted REFSENS requirement is needed for SBFD slot.
Proposal 2: The decision for other possible conducted requirements can be left to WI after the BS type decision is made.
Proposal 3: The following new RF requirements are needed for SBFD BS,
•	In-channel adjacent sub-band leakage power ratio 
•	In-channel adjacent sub-band selectivity
Whether both conducted and OTA requirements are defined can be decided in WI phase.
Proposal 4: RB number for DL/UL subband and the guard band need to be decided in WI phase.
Proposal 5: The following requirements are different for SBFD slot and normal slot, but it’s not necessary to test them.
•	Tx power dynamic range
•	Rx dynamic range
•	In-channel selectivity
Proposal 6: The transition period between the SBFD slot and the normal slot is left to implementation.
Observation: Co-location requirement can’t use 30 dB coupling loss as the coupling loss assumption for SBFD capable gNB co-location related requirement.
Proposal 7: Revisit the following agreement in last RAN4 meeting,
Existing IMD requirements still applicable for normal DL slots on SBFD capable gNBs
Proposal 8: The co-location scenario should be revisited for SBFD deployment. How the co-location BS works on the SBFD slots should be considered.

	R4-2311815
	CMCC
	Proposal 1: at study item, it’s suggested to focus on discussing which legacy requirements are still applicable, which legacy requirements are not applicable and which new requirements are needed. If there is still time left in R18, we can discuss the candidate range for RF requirement and the methodology of requirements introduction.
Proposal 2: new RF requirements should be specified for co-site inter-sector gNB and inter-site gNB, following list the candidate options, partial or all of which can be defined in WI stage.
	In-channel blocking requirements
	adjacent sub-band leakage requirements 
	Adjacent sub-band SEM requirements
	adjacent sub-band selectivity requirements 
Proposal 3: before defining Tx IMD requirements during SBFD time slot, it’s suggested to find out whether co-located gNB would block SBFD receiver.  
Observation 1: legacy 30dB MCL assumption between co-located gNB will lead to blocking of SBFD receiver.
Proposal 4: before defining co-location requirements, it’s suggested to discuss the MCL assumption for co-location with following two kind of assumption.
	Re-evaluate whether 30dB MCL assumption is still typical assumption since large scale antenna element is used which will contribute to directional beam compared with 2G area. This MCL is the MCL that doesn’t consider any deployment restriction or isolation material.
	Define one typical MCL value assuming careful deployment plan and possible isolation material. This MCL value is used to show whether under careful planning, the co-location operation is feasible or not and give more guidance for commercial deployment.
Proposal 5: more simulation of 0% grid shift with reasonable co-location MCL assumption is required before define adjacent channel co-location requirements, e.g. ACLR, ACS and blocking requirements.
Proposal 6: new requirement is needed to evaluate SBFD receiver to receive wanted signal with presence of AWGN interference signal on top of residual self-interference.

	R4-2312287
	Nokia, Nokia Shanghai Bell
	Observation 1: Depending on the antenna configuration option, a transition time may be needed between normal slot and SBFD slots 
Proposal 1: Consider defining a transient period requirement for the transition between normal slot and SBFD slots.
Observation 2:  The OTA sensitivity requirement does not capture the effects from inter-sector and inter-gNB interference.
Observation 3: In channel adjacent subband leakage ratio, in-channel adjacent subband blocking and in-channel adjacent subband selectivity requirements cannot be guaranteed implicitly by the OTA sensitivity requirement, since the methods used for self-interference cancellation, might not be available for cancelling interference from other sectors and gNBs, especially when considering a multi-vendor deployment.
Observation 4:  Even though RAN4 has not agreed on a reference implementation for SBFD operation, minimum requirements can still be defined to ensure proper operation considering self-interference, inter-site and inter-gNB interference.
Proposal 2: RAN4 to define in-channel adjacent sub-band selectivity requirements.
Observation 5: The SBFD Tx IMD performance might be able to be guaranteed by the legacy Tx intermodulation requirements.

	R4-2312313
	Huawei, HiSilicon
	Proposal 1: 
o	New OTA sensitivity requirements in SBFD time slot with self-interference only need to be specified in WI phase
	Candidate value [0.5 ~1.0] dB degradation 
•	Final value will be specified in WI phase. 
Proposal 2: 
o	Following new RF requirements can be specified for co-site inter-sector and/or inter-site interference in WI phase:
	In-channel adjacent sub-band blocking requirements
•	Cover both blocking and adjacent sub-band selectivity
	In-channel adjacent sub-band leakage requirements 
•	45 dB PSD difference for FR1 and 28 dB PSD difference for FR2-1 can be used as a starting point
Proposal 3: 
o	Transmitter ON-OFF power and transition period for SBFD operation can be covered by regular TDD requirement and no new specific to SBFD is needed.
Proposal 4: for SBFD capable gNBs, existing IMD requirements are applicable for normal DL slots and not applicable during SBFD time slots.
Proposal 5: for co-location and co-existence with other base station in different bands, existing requirements are applicable for SBFD capable gNB.
Proposal 6: no need for total dynamic range for SBFD DL symbols/slots
Proposal 7: no need to define an OBW requirement for DL sub-band
Proposal 8: General TX OBUE requirement is defined for outsider the whole carrier
Proposal 9: existing EVM requirement is applicable 
Proposal 10: no change is needed for transmitter spurious emission
Proposal 11: no change is needed for Receiver spurious emission, out-of-band blocking
Proposal 12: no specific receiver intermodulation is needed for SBFD

	R4-2313011
	Ericsson
	Proposal 1 Define a requirement on inter sub-band leakage ratio
Proposal 2 Consider a requirement on the absolute level of emissions in the RX sub-band
Proposal 3	 Define an inter-subband selectivity requirement.
Proposal 4	 The requirements for EVM and TAE in SBFD slots can be the same as for normal TDD TX slots.
Proposal 5	 Apply the TDD switching time and off level requirement to SBFD RBs when they are switched between TX and RX.
Proposal 6	 Define the total power dynamic range requirement for SBFD slots as the range from declared rated power for SBFD slots to the power level for a single RB for non-SBFD slots.
Proposal 7	 Define Occupied Bandwidth based on the total carrier in SBFD slots.
Proposal 8	 The RF bandwidth edge from which OBUE is defined is the edge of the carrier (same for both SBFD and non-SBFD slots).
Proposal 9	 The transmitter spurious emissions requirement is the same for both SBFD and non-SBFD slots
Proposal 10	The receiver spurious emissions requirement is the same for both SBFD and non-SBFD slots
Proposal 11	The TX IMD requirement shall be met in SBFD slots, in order to demonstrate that the BS will continue to meet all regulation.
Proposal 12	The SBFD BS is not expected to receive in the RX sub-band during TX IMD testing.
Proposal 13	Use the same co-existence and co-location requirements (between bands) for SBFD slots as normal TDD. Conformance to these requirements remains declaration based.
Proposal 14	Study further the DL signal level from other operator BS to assume when defining the SBFD RX blocking requirement.
Proposal 15	Apply the same OOB blocking requirement in SBFD slots as for normal TDD.
Proposal 16	Apply the RX IM requirement as currently defined in 38.104 in SBFD slots
Proposal 17	Investigate whether an additional requirement based on a single input signal placed to cause IM with the RX sub-band provides any additional robustness, and whether such a requirement is anyhow implicitly captured by the SBFD RX blocking requirement.

	R4-2313171
	ZTE Corporation
	Proposal 3b: to specify the total dynamic range requirement for SBFD based on the DL transmission bandwidth configuration in both normal DL symbols/slots only.
Proposal 4: propose to consider the transition period between the normal slot and SBFD slot due to the various reconfiguration.
Proposal 5: to reuse the existing freq error, EVM and TAE requirement for SBFD BS and further discuss the joint measurement for normal DL symbols/slots and SBFD DL symbols/slots and necessity of relaxation of measurement period.
Proposal 6: to reuse existing OBW requirement for whole DL bandwidth of SBFD BS; 
Proposal 7b: for in-channel emission, to consider this emission in the gNB Refsens degradation via self interference and inter-sector interference as shown in Figure 2.1.4-1 implicitly.
Proposal 8a: propose to consider the DL OBUE requirement outside of downlink carrier instead of sub-band carrier; 
Proposal 8b: for in-channel emission/OBUE, to consider this emission in the gNB Refsens degradation via self interference and inter-sector interference as shown in Figure 2.1.4-1 implicitly.
Proposal 9a: for the general spurious emission requirement, to reuse the existing general spurious emission requirement of TS 38.104.
Proposal 9b: for the protection of BS receiver of own or other different BS, the existing requirement in TS38.104 is not applicable.
Proposal 9c: for additional spurious emission requirement, the existing additional spurious emission requirement in section 6.6.5.2.3 of TS 38.104 for SBFD BS.
Proposal 9d: for co-location requirement with other BS, FFS for co-location requirement especially considering the ongoing coexistence study work in RAN4.
Proposal 10a: the existing Tx requirement is not applicable for SBFD time slots especially from Rx side and further discuss the exact requirement if necessary. 
Proposal 10b: if Tx requirement is considered for SBFD slots, then to add the Refsens degradation as one more performance metric in addition to transmitter OBUE/ACLR/spurious emission requirements.
Proposal 11a: for the conducted refsens conformance testing, the antenna should be installed during the conformance testing otherwise there are no self interference injected by the OTA.
Proposal 1b: for Refsens of SBFD symbols/slots, to define two set of requirement: 1) self interference; 2) self interference+ inter-sector co-channel interference;
Proposal 11c: further discuss the degradation levels for Set 1 requirement and Set 2 requirement;
Proposal 11d: to further discuss the FRC for Refsens of SBFD UL symbols/slots in the WID phase.
Proposal 11f: propose not to consider the digital IC impacts explicitly in SBFD BS conformance testing which is up to the implementation. 
Proposal 11g: to de-prioritize or not define the conducted conformance testing for SBFD BS if the radiated conformance testing is mandatory. 
Proposal 11h: for the co-site inter-sector, in-channel blocking, in-channel selectivity and in-channel sub-band leakage, this could be left up to the vendor declaration without defining any specific power or freq offset of the corresponding requirement.
Proposal 11I: for the inter-site scenario, propose to further discuss how to handle the BS CLI problem e.g. with RAN4 minimum RF requirement (usually worst assumptions) or with other coordination schemes defined in other WGs. 

Proposal 12a: for dynamic range requirement of SBFD UL symbols/slots, to consider both DL transmission as interfer in addition to wide-band AGWN interfer and UL configuration as wanted signal;
Proposal 12b: to further discuss the IoT level for dynamic range requirement of SBFD uplink symbols/slots;
Proposal 12c: to further discuss the FRC for wanted signal and interference signal for dynmic range requirement of SBFD UL symbols/slots in the WID phase.
Proposal 13a: for ACS, IBB, NBB requirement, propose to consider this requirement out of uplink carrier bandwidth instead of uplink sub-band.
Proposal 13b: to consider two sets of requirement for ACS/IBB/NBB requirement: 1) with the self interference only;  2) with self interference and in-sector co-channel interference;
Proposal 14a: for general OOBB requirement, the existing interfering power level for SBFD UL symbols/slot are applicable, wanted signal of general OOBB requirement should consider the self interference and in-sector co-channel interference in addition to OOBB interfer power; 
Proposal 14b: FFS for co-location OOBB requirement similar as co-location transmitter spurious emission and Tx intermodulation requirement; 
Proposal 15: for receiver spurious emission requirement in the SBFD uplink symbols/slot, the requirement is not supposed be applicable due to the installation of antenna in the conformance testing framework.
Proposal 16: for receiver intermodulation requirement in the SBFD uplink symbols/slot, further consider IMD between CW/NBB/general intermodulation interfering signal intermodulate with SBFD DL transmission as shown in Figure 2.2.6-1.
Proposal 17a: for ICS requirement of SBFD UL symbols/slots, to consider both DL transmission as interfer in addition to image interfer and UL configuration as wanted signal;
Proposal 17b: to further discuss the IoT level for ICS requirement of SBFD uplink symbols/slots;
Proposal 17c: to further discuss the FRC for wanted signal and interference signal for ICS requirement of SBFD UL symbols/slots in the WID phase.
Proposal 18: to OTA transmitter conformance testing,  propose not to add the any uplink signal transmitted within the chamber to aovid the interference.

	R4-2313539
	Samsung
	General aspects for RF requirement impact
Proposal 1: For SBFD-capable BS:
-	Existing RF requirements shall be applied in the OFDM symbols others than SBFD symbols;
-	RAN4 discussion shall only be focused on RF requirement impacts in the SBFD symbols. 
Proposal 2: For SBFD-capable BS, RF requirement impacts for SBFD operation in symbols configured as UL in TDD-UL-DL-ConfigCommon shall be treated as 2nd priority. More preferably, this scenario should be precluded in Rel-18 RAN4 study. 
Proposal 3: For SBFD-capable BS, RF requirement shall be discussed by restricting the maximum number of UL subbands for SBFD operation in an SBFD symbol (excluding legacy UL symbol) within a TDD carrier to be one. 
Proposal 4: For SBFD-capable BS, RF requirement shall only be studied based on the semi-static configuration of subband time and frequency location, which is supported by SBFD-capable BS. 

BS TX Requirement Impact for SBFD
Observation 1: Based on existing agreement, RAN4 can draft text proposal for (1) Conducted/OTA base station output power and (2) Radiated transmit power.
Proposal 5: For output power dynamics requirement for SBFD-capable BS:
-	RE power control dynamic range: FFS the requirement set applicability and test applicability rule in work item stage.  
-	Total dynamic range: Total dynamic range requirement for non-SBFD symbols is enough for SBFD-capable BS. It is not necessary to define a new total dynamic range requirement for SBFD operation on the DL subband(s). 
Observation 2: Transmitter OFF power requirement shall not be applied to SBFD operation in SBFD symbol(s).
Proposal 6: For transmit ON/OFF power:
-	Transmitter OFF power: Not applicable to SBFD-capable BS in SBFD symbols.  
-	Transmitter transient period (between transmitter ON and OFF period): Not applicable to SBFD-capable BS in SBFD symbols. 
Proposal 7: For transmitted signal quality:
-	All the existing requirements for frequency error, modulation quality (EVM) and time alignment error (TAE) shall also be applied to BS in SBFD symbols.  
-	Tests shall be performed either on the DL signal in non-SBFD DL symbols or on the DL signal on the DL subband(s) in SBFD symbols, and test applicability rule can be FFS in the work item stage. 
Proposal 8: For occupied bandwidth requirement:
-	Apply the existing OBW requirement for the whole BS channel bandwidth in SBFD symbols. 
Proposal 9: For OBUE requirement:
-	Only define OBUE requirement for the spectrum outside the whole BS channel bandwidth in SBFD symbols. 
Proposal 10: For transmitter spurious emission:
-	All the existing requirements shall also be applied to SBFD-capable BS in SBFD symbols, except the requirement of protection of the BS receiver of own or different BS is not applicable. 
Proposal 11: For transmitter intermodulation:
-	The transmitter intermodulation requirement shall still be applicable during SBFD symbols:
	Whether or not RAN4 can reuse the interfering signal level with 30dB coupling loss can be further discussed in work item stage. 
-	The transmitter intermodulation level shall not exceed the unwanted emission limits in clauses 6.6.3, 6.6.4 and 6.6.5 in the presence of an NR interfering signal. 
	No need to consider receiver degradation for transmitter intermodulation requirement.  
BS RX Requirement Impact for SBFD
Proposal 12: For conducted reference sensitivity level:
-	The existing requirement for conducted reference sensitivity level shall also be applied to BS in SBFD symbols, i.e, no degradation allowed. 
-	Self-interference from TX from transmission in the DL subband(s) is not relevant in the conducted testing.  
-	UL subband bandwidth shall be used for BS channel bandwidth in the existing requirement. 
Proposal 13: For dynamic range:
-	Conducted dynamic range: The existing requirements shall also be applied to BS in SBFD symbols, and self-interference from TX from transmission in the DL subband(s) is not relevant in the conducted testing.
-	OTA dynamic range: The existing requirements shall also be applied to BS in SBFD symbols and the self-interference impact can be ignored.
Proposal 14: ACS requirement shall be determined by RAN4 co-existence study, and for the definition of ACS requirement:
-	Conducted ACS: Self-interference from TX from transmission in the DL subband(s) is not relevant in the conducted testing.
-	OTA ACS: The OTA sensitivity degradation shall be taken into account to determine the level of wanted signal and interference signal mean power.
Proposal 15: For in-band blocking requirement:
-	Conducted in-band blocking: Self-interference from TX from transmission in the DL subband(s) is not relevant in the conducted testing.
-	OTA in-band blocking: The OTA sensitivity degradation shall be taken into account to determine the level of wanted signal and interference signal mean power.
Proposal 16: For ACS and in-band blocking, the requirements shall be defined out of the BS channel bandwidth instead of uplink subband. 
Proposal 17: For out-of-band blocking requirement:
-	Conducted out-of-band blocking: Self-interference from TX from transmission in the DL subband(s) is not relevant in the conducted testing.
-	OTA out-of-band blocking: The OTA sensitivity degradation shall be taken into account to determine the level of wanted signal and interference signal mean power.
Proposal 18: For receiver spurious emissions (for both conducted and OTA tests):
-	Apart from existing requirements for normal reception on UL symbols, no need to specify additional receiver spurious emissions requirement for SBFD operation in SBFD symbols.
Proposal 19: For receiver intermodulation requirement:
-	Conducted receiver intermodulation: Self-interference from TX from transmission in the DL subband(s) is not relevant in the conducted testing.
-	OTA receiver intermodulation: The OTA sensitivity degradation shall be taken into account to determine the level of wanted signal and interference signal mean power.
Proposal 20: For in-channel selectivity, 
-	Except the wanted signal and interfering signal shall be located in the configured UL subband, the existing requirements for in-channel selectivity shall still be applied. 
Potentially new requirements for SBFD operation
Observation 3: Among three options in RAN1 for SBFD antenna configuration, the concerned switching from normal operation to SBFD operation (or backwards) for a certain array (or sub-array) only happens in SBFD antenna configuration Option-1.
Proposal 21: For transmitter transient period between SBFD and non-SBFD:
-	New requirement shall be introduced to BS in SBFD symbols, 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. 
Observation 4: It is difficult for RAN4 to agree on a single RF architecture to derive the potential new requirements for (1) in-channel adjacent subband leakage ratio, (2) in-channel adjacent subband blocking and (3) in-channel adjacent subband selectivity. 
Observation 5: With OTA sensitivity requirements if introduced for SBFD-capable gNB with the simultaneous TX in the SBFD time slot, in-channel adjacent subband leakage ratio, in-channel adjacent subband blocking and in-channel adjacent subband selectivity requirements can be guaranteed implicitly.
Proposal 22: For SBFD-capable gNB, RAN4 shall not introduce new in-channel adjacent subband requirements, including:
-	in-channel adjacent subband leakage ratio,
-	in-channel adjacent subband blocking and 
-	in-channel adjacent subband selectivity.

TR to TR38.858 on SBFD Implementation feasibility of SBFD on FR1 BS aspects
Proposal 23: RAN4 shall adopt the below text proposal for the detailed TR skeleton of section 10.1 for impact on BS RF requirements.



Open issues summary
Before f2f meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions.
[Moderator] In last meeting, For RF requirement impact from BS aspects, further agreement and way forwards are captured in R4-2309790, with detailed provided as below: 
	Issue 3-1-1: Conducted/OTA sensitivity within SBFD time slot  
Agreement:
· New OTA sensitivity requirements in SBFD time slot with self-interference only can be specified 
· Candidate value [0.5 ~1.0] dB degradation 
· Final value will be specified in WI phase. 
· FFS how to address the digital IC impact on requirement definitions for the case with separate RRU and BBU in gNB
· FFS whether the conductive sensitivity requirements needed or not 
· FFS whether new RF requirements can be specified for co-site inter-sector and/or inter-site interference with below candidate options:
· In-channel blocking requirements
· In-channel adjacent sub-band leakage requirements 
· In-channel adjacent sub-band selectivity requirements
· Other options not precluded 
· Encourage companies to further analyze the methodology of requirements introduction.  

Issue 3-1-4: Transition ON-OFF power and transition period
Agreement:
· RAN4 focus on the on/off time mask and transient period impact for SBFD operation; Furtehr study whether transient period is needed or not for following conditions:
· [The switch between normal slot and SBFD slots]
· SBFD reconfiguration with antenna array and/or sub-band filtering reconfigured
· Other candidate conditions not precluded 

Issue 3-1-5: Tx intermodulation requirement 
Agreement: 
· Existing IMD requirements still applicable for normal DL slots on SBFD capable gNBs
· FFS whether Tx IMD requirements still applicable during SBFD time slots 

Issue 3-1-6: Co-location and co-existence 
Agreement:
· FFS the co-location and co-existence requirements applicable on SBFD capable gNB
· Further study with new requirements not precluded.  

Issue 3-1-7: Dynamic range
Agreement: 
· FFS whether new requirements needed or not

Agreement:
· [bookmark: _Hlk135842508]BS station output power for conducted and OTA TX requirement
· It is allowed the different conducted declaration for normal DL symbols/slots and SBFD DL symbols/slots.
· It is allowed to have different EIRP/TRP declaration (for level and direction) for normal DL symbols/slots and SBFD DL symbols/slots. 
· Accuracy requirement for TRP/EIRP and conducted power shall be the same for normal DL symbols/slots and SBFD DL symbols/slots.

Agreement:
· Output power dynamics for conducted and OTA TX requirement
· To reuse the existing RE power control dynamic range requirement for SBFD BS;
· FFS the necessity and how to define the total dynamic range requirement for SBFD based on the DL transmission bandwidth configuration for SBFD DL symbols/slots.

Agreement:
· OBW for conducted and OTA TX requirement
· FFS how to apply the existing OBW requirement for DL sub-band or the whole DL BW of SBFD BS

Agreement:
· ACLR for conducted and OTA TX requirement
· TX ACLR requirement shall be defined outside of the whole carrier instead of sub-band carrier for SBFD DL symbols/slots. 
· The ACLR is still defined as the ratio of sum of TX power within the whole carrier to the adjacent carrier. 

Way Forward:
· FFS TX OBUE requirement is defined for outside of the whole carrier instead of sub-band carrier; 
· FFS inter-subband emission/OBUE, to consider this emission in the gNB Refsens degradation via self interference and inter-sector interference as shown in Figure 2.1.4-1 implicitly.

Way Forward:
· FFS other BS requirement impact from SBFD operation, including:
· Transmitted signal quality
· Transmitter spurious emission
· Out-of-band blocking
· Receiver spurious emissions
· Receiver intermodulation



Sub-topic 3-1: General aspects for BS RF requirement impact
Sub-topic description:
Issue 3-1-1: General scope 
· Proposals/Observations from CMCC: 
· Proposal 1: At study item, it’s suggested to focus on discussing which legacy requirements are still applicable, which legacy requirements are not applicable and which new requirements are needed. If there is still time left in R18, we can discuss the candidate range for RF requirement and the methodology of requirements introduction. 

Issue 3-1-2: General conclusion for conducted requirements
· Proposals/Observations from CATT: 
· Proposal 1: The decision for other possible conducted requirements can be left to WI after the BS type decision is made.

Issue 3-1-3: Time-domain configuration for SBFD-capable BS RF requirement  
· Proposals/Observations from Samsung: 
· Proposal 1: For SBFD-capable BS, Existing RF requirements shall be applied in the OFDM symbols others than SBFD symbols; RAN4 discussion shall only be focused on RF requirement impacts in the SBFD symbols. 
· Proposal 2: For SBFD-capable BS, RF requirement impacts for SBFD operation in symbols configured as UL in TDD-UL-DL-ConfigCommon shall be treated as 2nd priority. More preferably, this scenario should be precluded in Rel-18 RAN4 study.

Issue 3-1-4: Frequency-domain configuration for SBFD-capable BS RF requirement  
· Proposals/Observations from Samsung: 
· Proposal 1: For SBFD-capable BS, RF requirement shall be discussed by restricting the maximum number of UL subbands for SBFD operation in an SBFD symbol (excluding legacy UL symbol) within a TDD carrier to be one. 
· Proposals/Observations from CATT: 
· Proposal 2: RB number for DL/UL subband and the guard band need to be decided in WI phase.

Issue 3-1-5: TP for detailed TR skeleton for impact on BS RF requirements  
· TP from Samsung: 
	[bookmark: _Toc134691837]10.1	Impact on BS RF requirements
Editor's note: This section captures the impact on BS RF requirements
10.1.1 General
Editor's note: This section captures the general analysis for BS RF requirements, and also some general assumption which shall be based for the detailed analysis for BS RF requirements. 
10.1.2 Impact on BS TX requirements
Editor's note: This section captures the RF requirement impact analysis for all existing BS TX requirements, which has been specified in TS38.104 already. 
10.1.2.1 Base Station output power and radiated transmit power
10.1.2.2 Output power dynamics
10.1.2.3 Transmit ON/OFF power
10.1.2.4 Transmitted signal quality
10.1.2.5 Unwanted emissions
10.1.2.6 Transmitter intermodulation
10.1.3 Impact on BS RX requirements
Editor's note: This section captures the RF requirement impact analysis for all existing BS RX requirements, which has been specified in TS38.104 already. 

10.1.3.1 Reference sensitivity level and OTA sensitivity
10.1.3.2 Dynamic range
10.1.3.3 In-band selectivity and blocking
10.1.3.4 Out-of-band blocking
10.1.3.5 Receiver spurious emissions
10.1.3.6 Receiver intermodulation
10.1.3.7 In-channel selectivity
10.1.4 Potentially new requirements for SBFD operation
Editor's note: This section captures the analysis for potentially new requirements for SBFD operation, which has not been specified in TS38.104 for non-SBFD operation. 

10.1.4.1 Transmitter transient period between SBFD and non-SBFD
10.1.4.2 In-channel adjacent subband leakage ratio, In-channel adjacent subband Blocking and adjacent subband selectivity








Sub-topic 3-2: BS TX Requirement Impact for SBFD
Sub-topic description:
Issue 3-2-1: Base Station output power and radiated transmit power 
· Proposals/Observations from Samsung: 
· Observation 1: Based on existing agreement, RAN4 can draft text proposal for (1) Conducted/OTA base station output power and (2) Radiated transmit power.


Issue 3-2-2: Output power dynamics
· Proposals/Observations from Samsung/CATT/ZTE/Ericsson: 
· Proposal 1 (Samsung/ZTE): For output power dynamics requirement for SBFD-capable BS:
· RE power control dynamic range: FFS the requirement set applicability and test applicability rule in work item stage.  
· Total dynamic range: Total dynamic range requirement for non-SBFD symbols is enough for SBFD-capable BS. It is not necessary to define a new total dynamic range requirement for SBFD operation on the DL subband(s). 
· Proposal 1a (CATT): Different for SBFD slot and normal slot, but it’s not necessary to test it. 
· Proposal 2 (Ericsson)	 Define the total power dynamic range requirement for SBFD slots as the range from declared rated power for SBFD slots to the power level for a single RB for non-SBFD slots.

Issue 3-2-3: Transmit ON/OFF power
· Proposals/Observations from Samsung: 
· Observation 1: Transmitter OFF power requirement shall not be applied to SBFD operation in SBFD symbol(s).
· Proposal 2: For transmit ON/OFF power:
· Transmitter OFF power: Not applicable to SBFD-capable BS in SBFD symbols.  
· Transmitter transient period (between transmitter ON and OFF period): Not applicable to SBFD-capable BS in SBFD symbols. 
· [Moderator] Pls. note the above discussion is about existing ON/OFF power requirement, and new requirement on transmitter transient period between SBFD and non-SBFD is discussed separately in Sub-Topic 3-4. 

Issue 3-2-4: Transmitted signal quality
· Proposals/Observations: 
· Proposal 1 (Huawei/Samsung/Ericsson): For transmitted signal quality:
· All the existing requirements for frequency error, modulation quality (EVM) and time alignment error (TAE) shall also be applied to BS in SBFD symbols.  
· Proposal 1a (ZTE): to reuse the existing freq error, EVM and TAE requirement for SBFD BS and further discuss the joint measurement for normal DL symbols/slots and SBFD DL symbols/slots and necessity of relaxation of measurement period.
· Proposal 2 (Samsung): For transmitted signal quality:
· Tests shall be performed either on the DL signal in non-SBFD DL symbols or on the DL signal on the DL subband(s) in SBFD symbols, and test applicability rule can be FFS in the work item stage. 

Issue 3-2-5: Unwanted emissions
· Proposals/Observations on OBW from Samsung/Huawei/Ericsson/ZTE: 
· Proposal 1 (Samsung/Huawei/Ericsson/ZTE): For occupied bandwidth requirement: Apply the existing OBW requirement for the whole BS channel bandwidth in SBFD symbols. 
· Proposals/Observations on OBUE from Samsung/Huawei/Ericsson/ZTE: 
· Proposal 2 (Samsung/Huawei/ZTE): For OBUE requirement: Only define OBUE requirement for the spectrum outside the whole BS channel bandwidth in SBFD symbols. 
· Proposal 3 (Ericsson): The RF bandwidth edge from which OBUE is defined is the edge of the carrier (same for both SBFD and non-SBFD slots).
· Proposals/Observations on transmitter spurious emission: 
· Proposal 3 (Samsung/ZTE): For transmitter spurious emission: All the existing requirements shall also be applied to SBFD-capable BS in SBFD symbols, except the requirement of protection of the BS receiver of own or different BS is not applicable. 
· Proposal 3a (Huawei/Ericsson): no change is needed for transmitter spurious emission
· Proposals/Observations from CMCC on “co-located with other BSs”: 
· Observation 1: legacy 30dB MCL assumption between co-located gNB will lead to blocking of SBFD receiver.
·  Proposal 4: before defining co-location requirements, it’s suggested to discuss the MCL assumption for co-location with following two kind of assumption.
· Re-evaluate whether 30dB MCL assumption is still typical assumption since large scale antenna element is used which will contribute to directional beam compared with 2G area. This MCL is the MCL that doesn’t consider any deployment restriction or isolation material.
· Define one typical MCL value assuming careful deployment plan and possible isolation material. This MCL value is used to show whether under careful planning, the co-location operation is feasible or not and give more guidance for commercial deployment.
· Proposal 5: more simulation of 0% grid shift with reasonable co-location MCL assumption is required before define adjacent channel co-location requirements, e.g. ACLR, ACS and blocking requirements.
· Proposals/Observations from Huawei on co-location/co-existence:
· Proposal 6: for co-location and co-existence with other base station in different bands, existing requirements are applicable for SBFD capable gNB.
· Proposals/Observations from Ericsson on co-location/co-existence:
· [bookmark: _Toc142657538]Observation 2: Conformance to co-existence and co-location requirements is declared
· [bookmark: _Toc142657539]Observation 3: Co-existence and co-location requirements are already designed to consider unsynchronized TDD between non-adjacent bands
· [bookmark: _Toc142657555]Proposal 7: Use the same co-existence and co-location requirements (between bands) for SBFD slots as normal TDD. Conformance to these requirements remains declaration based.
· Proposals/Observations from CATT/ZTE on co-location/co-existence: 
· Observation 4: Co-location requirement can’t use 30 dB coupling loss as the coupling loss assumption for SBFD capable gNB co-location related requirement.

Issue 3-2-6: Transmitter intermodulation
· Proposals/Observations from Nokia/Huawei/ZTE: 
· Observation 1 (Nokia): The SBFD Tx IMD performance might be able to be guaranteed by the legacy Tx intermodulation requirements.
· Proposal 1 (Huawei/ZTE): for SBFD capable gNBs, existing IMD requirements are applicable for normal DL slots and not applicable during SBFD time slots.
· Proposal 1a (ZTE): if Tx requirement is considered for SBFD slots, then to add the Refsens degradation as one more performance metric in addition to transmitter OBUE/ACLR/spurious emission requirements.
· Proposals/Observations from Samsung/Ericsson: 
· Proposal 3 (Samsung/Ericsson): The transmitter intermodulation requirement shall still be applicable during SBFD symbols: 
· Proposal 3a (Samsung): Whether or not RAN4 can reuse the interfering signal level with 30dB coupling loss can be further discussed in work item stage. 
· Proposal 3b (Ericsson): The SBFD BS is not expected to receive in the RX sub-band during TX IMD testing.
· Proposal 4 (Samsung): The transmitter intermodulation level shall not exceed the unwanted emission limits in clauses 6.6.3, 6.6.4 and 6.6.5 in the presence of an NR interfering signal. 
· No need to consider receiver degradation for transmitter intermodulation requirement.  
· Proposals/Observations from CMCC: 
· Proposal 5: before defining Tx IMD requirements during SBFD time slot, it’s suggested to find out whether co-located gNB would block SBFD receiver. 
· Proposals/Observations from CATT: 
· Proposal 6: Revisit the following agreement in last RAN4 meeting,
· Existing IMD requirements still applicable for normal DL slots on SBFD capable gNBs
· Proposal 7: The co-location scenario should be revisited for SBFD deployment. How the co-location BS works on the SBFD slots should be considered.

Sub-topic 3-3: BS RX Requirement Impact for SBFD
Sub-topic description:
Issue 3-3-1: Reference sensitivity level and OTA sensitivity
[Moderator] Existing agreement from last meeting: 
	Issue 3-1-1: Conducted/OTA sensitivity within SBFD time slot  
· Agreement:
· New OTA sensitivity requirements in SBFD time slot with self-interference only can be specified 
· Candidate value [0.5 ~1.0] dB degradation 
· Final value will be specified in WI phase. 
· FFS how to address the digital IC impact on requirement definitions for the case with separate RRU and BBU in gNB
· FFS whether the conductive sensitivity requirements needed or not 



· Proposals/Observations from Samsung: 
· Proposal 1: For conducted reference sensitivity level:
· The existing requirement for conducted reference sensitivity level shall also be applied to BS in SBFD symbols, i.e, no degradation allowed. 
· Self-interference from TX from transmission in the DL subband(s) is not relevant in the conducted testing.  
· UL subband bandwidth shall be used for BS channel bandwidth in the existing requirement. 
· Proposal from CATT:
· Proposal 1: No conducted REFSENS requirement is needed for SBFD slot.
· Proposal from Huawei:
· Proposal 2: New OTA sensitivity requirements in SBFD time slot with self-interference only need to be specified in WI phase
· Candidate value [0.5 ~1.0] dB degradation 
· Final value will be specified in WI phase. 
· Proposal from ZTE: 
· Proposal 3a: for the conducted refsens conformance testing, the antenna should be installed during the conformance testing otherwise there are no self interference injected by the OTA.
· Proposal 3b: for Refsens of SBFD symbols/slots, to define two set of requirement: 1) self interference; 2) self interference+ inter-sector co-channel interference;
· Proposal 3c: further discuss the degradation levels for Set 1 requirement and Set 2 requirement;
· Proposal 3d: to further discuss the FRC for Refsens of SBFD UL symbols/slots in the WID phase.
· Proposal 3f: propose not to consider the digital IC impacts explicitly in SBFD BS conformance testing which is up to the implementation. 
· Proposal 3g: to de-prioritize or not define the conducted conformance testing for SBFD BS if the radiated conformance testing is mandatory. 
· Proposal 3h: for the co-site inter-sector, in-channel blocking, in-channel selectivity and in-channel sub-band leakage, this could be left up to the vendor declaration without defining any specific power or freq offset of the corresponding requirement.
· Proposal 3i: for the inter-site scenario, propose to further discuss how to handle the BS CLI problem e.g. with RAN4 minimum RF requirement (usually worst assumptions) or with other coordination schemes defined in other WGs.

Issue 3-3-2: Dynamic range
· Proposals/Observations from Samsung/Huawei: 
· Proposal 1: Conducted dynamic range: The existing requirements shall also be applied to BS in SBFD symbols, and self-interference from TX from transmission in the DL subband(s) is not relevant in the conducted testing.
· Proposal 2: OTA dynamic range: The existing requirements shall also be applied to BS in SBFD symbols and the self-interference impact can be ignored.
· Proposals/Observations from CMCC: 
· Proposal 3: new requirement is needed to evaluate SBFD receiver to receive wanted signal with presence of AWGN interference signal on top of residual self-interference.
· Proposals/Observations from CATT:
· Proposal 5:  Different for SBFD slot and normal slot, but it’s not necessary to test it.
· Proposals/Observations from ZTE:
· Proposal 6a: for dynamic range requirement of SBFD UL symbols/slots, to consider both DL transmission as interfer in addition to wide-band AGWN interfer and UL configuration as wanted signal;
· Proposal 6b: to further discuss the IoT level for dynamic range requirement of SBFD uplink symbols/slots;
· Proposal 6c: to further discuss the FRC for wanted signal and interference signal for dynmic range requirement of SBFD UL symbols/slots in the WID phase.

Issue 3-3-3: In-band selectivity and blocking
· Proposals/Observations from Samsung: 
· Proposal 1: ACS requirement shall be determined by RAN4 co-existence study, and for the definition of ACS requirement:
· Conducted ACS: Self-interference from TX from transmission in the DL subband(s) is not relevant in the conducted testing.
· OTA ACS: The OTA sensitivity degradation shall be taken into account to determine the level of wanted signal and interference signal mean power.
· Proposal 2: For in-band blocking requirement:
· Conducted in-band blocking: Self-interference from TX from transmission in the DL subband(s) is not relevant in the conducted testing.
· OTA in-band blocking: The OTA sensitivity degradation shall be taken into account to determine the level of wanted signal and interference signal mean power.
· Proposal 3: For ACS and in-band blocking, the requirements shall be defined out of the BS channel bandwidth instead of uplink subband. 
· Proposals/Observations from Ericsson: 
· [bookmark: _Toc142657540][bookmark: _Toc142657541]Observation 1: For SBFD, the RX blocking requirement is based on signal levels from the DL of other operators BS.
· Observation 2: There are no requirements enabling co-location of SBFD with another operators BS. A blocking requirement considering co-located BS could be introduced, however it would not enable co-location as the other operators BS TX emissions would still badly desensitize the SBFD receiver.
· [bookmark: _Toc142657542]Observation 3: Co-location of SBFD BS with other operators BS is not possible.
· Proposal 4: Study further the DL signal level from other operator BS to assume when defining the SBFD RX blocking requirement.
· Proposals/Observations from ZTE: 
· Proposal 5a: for ACS, IBB, NBB requirement, propose to consider this requirement out of uplink carrier bandwidth instead of uplink sub-band.
· Proposal 5b: to consider two sets of requirement for ACS/IBB/NBB requirement: 1) with the self interference only;  2) with self interference and in-sector co-channel interference;

Issue 3-3-4: Out-of-band blocking
· Proposals/Observations: 
· Proposal 1 (Samsung): For out-of-band blocking requirement:
· Conducted out-of-band blocking: Self-interference from TX from transmission in the DL subband(s) is not relevant in the conducted testing.
· OTA out-of-band blocking: The OTA sensitivity degradation shall be taken into account to determine the level of wanted signal and interference signal mean power.
· Proposal 2 (Huawei/Ericsson): no change is needed for Receiver spurious emission, out-of-band blocking. 
· Proposal 3 (ZTE): 
· Proposal 3a: for general OOBB requirement, the existing interfering power level for SBFD UL symbols/slot are applicable, wanted signal of general OOBB requirement should consider the self interference and in-sector co-channel interference in addition to OOBB interfer power; 
· Proposal 3b: FFS for co-location OOBB requirement similar as co-location spurious emission and Tx intermodulation requirement; 

Issue 3-3-5: Receiver spurious emissions
· Proposals/Observations from Samsung/Huawei/Ericsson/ZTE: 
· Proposal 1 (Samsung/Huawei/Ericsson/ZTE): For receiver spurious emissions (for both conducted and OTA tests): Apart from existing requirements for normal reception on UL symbols, no need to specify additional receiver spurious emissions requirement for SBFD operation in SBFD symbols.

Issue 3-3-6: Receiver intermodulation
· Proposals/Observations: 
· Proposal 1 (Samsung/Ericsson): For receiver intermodulation requirement:
· Conducted receiver intermodulation: Self-interference from TX from transmission in the DL subband(s) is not relevant in the conducted testing.
· OTA receiver intermodulation: The OTA sensitivity degradation shall be taken into account to determine the level of wanted signal and interference signal mean power.
· Proposal 1a (Ericsson): Investigate whether an additional requirement based on a single input signal placed to cause IM with the RX sub-band provides any additional robustness, and whether such a requirement is anyhow implicitly captured by the SBFD RX blocking requirement.
· Proposal 2 (Huawei): No specific receiver intermodulation is needed for SBFD
· Proposal 3 (ZTE): for receiver intermodulation requirement in the SBFD uplink symbols/slot, further consider IMD between CW/NBB/general intermodulation interfering signal intermodulate with SBFD DL transmission as shown in Figure 2.2.6-1.
[image: ]
Figure 2.2.6-1: Example of Rx intermodulation requirement for SBFD BS
Issue 3-3-7: In-channel selectivity
· Proposals/Observations from Samsung/CATT: 
· Proposal 1 (Samsung): For in-channel selectivity: Except the wanted signal and interfering signal shall be located in the configured UL subband, the existing requirements for in-channel selectivity shall still be applied. 
· Proposal 1a (CATT): Requirements are different for SBFD slot and normal slot, but it’s not necessary to test it. 
· Proposal 2 (ZTE): 
· Proposal 2a: for ICS requirement of SBFD UL symbols/slots, to consider both DL transmission as interfer in addition to image interfer and UL configuration as wanted signal;
· Proposal 2b: to further discuss the IoT level for ICS requirement of SBFD uplink symbols/slots;
· Proposal 2c: to further discuss the FRC for wanted signal and interference signal for ICS requirement of SBFD UL symbols/slots in the WID phase.

Sub-topic 3-4: Potentially new requirements for SBFD operation
Sub-topic description:
Issue 3-4-1: Transmitter transient period between SBFD and non-SBFD
· Proposals/Observations from Samsung/Nokia/Ericsson: 
· Proposal 1 (Samsung/Nokia/Ericsson/ZTE): For transmitter transient period between SBFD and non-SBFD: New requirement shall be introduced to BS in SBFD symbols, 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. 
· Proposals/Observations from Ericsson: 
· Observation 1 (Ericsson): The same considerations on inter-site interference due to switching occur for SBFD resources when switched between TX/RX as when the whole slot is switched.
· Proposal 2 (Ericsson): Apply the TDD switching time and off level requirement to SBFD RBs when they are switched between TX and RX.
· Proposals/Observations from Huawei/CATT: 
· Proposal 3: Transmitter ON-OFF power and transition period for SBFD operation can be covered by regular TDD requirement and no new specific to SBFD is needed.
· Proposal 4: The transition period between the SBFD slot and the normal slot is left to implementation.
· Proposals/Observations from ZTE: 
· Proposal 5: to consider the guard periods at the beginning of SBFD UL symbols/slots.

Issue 3-4-2: In-channel adjacent subband leakage ratio, In-channel adjacent subband Blocking and adjacent subband selectivity
· Proposals/Observations from Samsung: 
· Proposal 1: For SBFD-capable gNB, RAN4 shall not introduce new in-channel adjacent subband requirements, including:
· in-channel adjacent subband leakage ratio,
· in-channel adjacent subband blocking and 
· in-channel adjacent subband selectivity.
· Proposals/Observations from CMCC/Nokia/Huawei/Ericsson/CATT: 
· Proposal 2 (CMCC/Nokia/Huawei/Ericsson/CATT): new RF requirements should be specified for co-site inter-sector gNB and inter-site gNB, following list the candidate options, partial or all of which can be defined in WI stage.
· in-channel adjacent subband leakage ratio,
· in-channel adjacent subband blocking and 
· in-channel adjacent subband selectivity.
· Adjacent sub-band SEM requirements (Moderator: Need to double check?)
· Proposal 2a (Huawei): Following new RF requirements can be specified for co-site inter-sector and/or inter-site interference in WI phase:
· In-channel adjacent sub-band blocking requirements
· Cover both blocking and adjacent sub-band selectivity
· In-channel adjacent sub-band leakage requirements 
· 45 dB PSD difference for FR1 and 28 dB PSD difference for FR2-1 can be used as a starting point
· Proposal 2b (Ericsson): Consider a requirement on the absolute level of emissions in the RX sub-band
· Proposal 2c (CATT): Whether both conducted and OTA requirements are defined can be decided in WI phase.
· Proposal 2d (ZTE): for in-channel emission, to consider this emission in the gNB Refsens degradation via self interference and inter-sector interference as shown in Figure 2.1.4-1 implicitly.

[image: ]
Figure 2.1.4-1: Example of ACLR requirement of SBFD slots

· [Moderator]: (1) Diverged views on this issue. (2)Need to align the terminology firstly, consider the following based on previous WF: 
· in-channel adjacent subband leakage ratio,
· in-channel adjacent subband blocking and 
· in-channel adjacent subband selectivity.




Topic #5: Regulatory survey 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2311808
	CMCC
	In this contribution, SBFD regulatory requirements in China are updated. Detailed are listed in annex as TP.

	R4-2313256
	Ericsson, Spark, Nokia, Nokia Shanghai Bell
	Proposal: Approve the TP to TR 38.858 proposed in Annex, related to the summary sub-section 13.4.

	R4-2313540
	Samsung
	Proposal 1: The description for each region shall be objective enough by precluding any wording with strong technical bias. 
Proposal 2: The following text proposal (originally contained in Samsung TP [R4-2305207]) for summary part of regulatory aspects is technically objective description based on existing analysis, which shall be adopted by RAN4.
Proposal 3: For the summary part of TP from Ericsson, Spark, Nokia, and Nokia Shanghai Bell [R4-2307181], at least the below highlighted sentences or part of sentences shall be removed.

	R4-2313576
	CableLabs
	Proposal 1: it is proposed to approve the above-mentioned TP towards Chapter 13 of TR 38.858.

	R4-2313807
	CableLabs
	Observation 1: It’s hard to understand the background of regulation rules from all regions/countries, adding references with a website link to the regulation rules consolidates Section 13. A proper way to cite regulation rules is critical to make the TR easy to read because the regulation rules are written in different languages, and they may change over time.
•	Option 1: add references with a link in Section 2 “References”, then cite the reference number in Section 13.
•	Option 2: add the short document name/ID with a link in the Section 13 text instead of adding the references in Section 2.
Proposal 1: Option 1 is the traditional way of writing. Option 2 is a more concise way of writing maybe more suitable for the SBFD regulatory aspects. We have no strong opinion and tend to support Option 2.



The moderator can suggest a limited number of papers which could be presented.
Open issues summary
Before f2f meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions.
[Moderator] As one of the objectives in WID as below, RAN4 is tasked to summarize the regulatory aspects for deploying the duplex enhancement in TDD unpaired spectrum: 
	The detailed objectives are as follows:
· ...
· Summarize the regulatory aspects that have to be considered for deploying the identified duplex enhancements in TDD unpaired spectrum (RAN4).


In RAN4#107, the WF on regulatory aspects with tentative agreements on text proposals was approved [R4-2309789]. In this meeting, as planned in WF: 
	3.1.1 Issue 1-1: timelines
· WF:
· An offline discussion email was established in after RAN4 #106bis-e. Companies interested in joining the email discussion please contact CableLabs (r.sun@cablelabs.com).
· Companies are encouraged to submit contributions before (including) RAN4 #108 (August 2023). 
· Regarding subclauses 13.1 to 13.3 on regional regulatory aspects, RAN4 #107 will try to achieve a tentative agreement. RAN4 #108, #108-bis and #109 will work on consolidating the TP.
· Regarding subclause 13.4 about the summary, this WF only captures submitted TPs. Companies are encouraged to reconsider the summary TP in RAN4 #108 after subclauses 13.1 to 13.3 are tentatively agreed. RAN4 #108-bis and #109 will work on consolidating the summary TP.
· The regulatory aspects draft will be finalized at the end of RAN4 #109 (Nov. 2023).












Sub-topic 5-1: Text Proposal on regional regulation
Sub-topic description:
Open issues and candidate options before e-meeting:
Issue 4-1-1: General Issues on Text Proposal
· Proposal/Observation (CableLabs, R4-2313807): 
· Observation 1: It’s hard to understand the background of regulation rules from all regions/countries, adding references with a website link to the regulation rules consolidates Section 13. A proper way to cite regulation rules is critical to make the TR easy to read because the regulation rules are written in different languages, and they may change over time.
· Option 1: add references with a link in Section 2 “References”, then cite the reference number in Section 13.
· Option 2: add the short document name/ID with a link in the Section 13 text instead of adding the references in Section 2.
· Proposal 1: Option 1 is the traditional way of writing. Option 2 is a more concise way of writing maybe more suitable for the SBFD regulatory aspects. We have no strong opinion and tend to support Option 2.
· Corresponding TPs for Option 1 and 2 can be found in R4-2313807. 

Issue 4-1-2: Text Proposal on Region 1
· Tentative agreement in WF [R4-2309789]:
	· Tentative agreement (based on R4-2307181 with editorial changes)
The European Conference of Postal and Telecommunications Administrations (CEPT) made coexistence studies with adjacent services assuming a certain DL/UL ratio for International Mobile Telecommunications (IMT) TDD bands, e.g., 3.4 –- 3.8 GHz band in Europe. The evolution of NR duplex operation would bring changes to the frame structures of legacy TDD operation and consequently may affect the outcomes of the coexistence studies and, consequently, the regulated license conditions. 
To address the cross-border issue and facilitate coordination, the Electronics Communications Committee (ECC) recommended the usage of two frame structures in the 3.4 –- 3.8 GHz frequency band (ECC Recommendation(20)03). 
However, enabling operation with various TDD patterns and removing the need of synchronized networks, CEPT has specified additional baselines for unsynchronized or semi-unsynchronized networks. Nevertheless, those baselines are more stringent, making the BS design more challenging, impacting final cost and possibly product’s volume and weight. As an example, for the 3.4 – -3.8 GHz band, inside the band, ECC specified below and above the block edge a restricted baseline of -34 dBm/5 MHz EIRP for non AAS BS or -43 dBm/MHz TRP for AAS BS (ECC Decision(11)06). operators, the situation may be reported to the competent authority for resolution.



· [Moderator]: No further comments received on the tentative agreement for Region 1 TP, except the reference issue. Further discussion if needed.  

Issue 4-1-3: Text Proposal on Region 2
· Tentative agreement in WF [R4-2309789]:
	· Tentative agreement (merged R4-2307181 and R4-2309662)
In the United States, TDD network operators operating in proximal geographic areas in adjacent bands are encouraged and sometimes required to synchronize their networks and coordinate their TDD configurations to avoid mutual interference. Unsynchronized operation is allowed, more stringent regulation parameters have not been specified for such case but, again, operators would have to work their differences to avoid any claim to Federal Communications Commission (FCC) and Innovation, Science and Economic Development Canada (ISED). FCC requires 3450 – 3550 MHz service (AMBIT band) licensees to negotiate with 3550 – 3700 MHz (CBRS band) licensees to enable TDD synchronization across these services. Notice that the term TDD synchronization refers to aligning TDD uplink and downlink slots. FCC recognizes the potential for harmful interference from a high-power AMBIT band downlink transmission to a CBRS band uplink. Licensees in the 3700 – 3980 MHz band (C-Band) are encouraged to explore synchronization of TDD operations to minimize interference between adjacent band services.
The shared band 48/n48 (3550 – 3700 MHz), also known as the CBRS band, requires spectrum sharing among three tiers of users controlled by one or multiple spectrum access systems (SASs). Coexistence, including TDD synchronization, among cellular users within the band is supported by OnGo Alliance coexistence requirements set forth in OnGo-TS-2001.
The ISED Canada is reallocating portions of the 3500 to 4200 MHz band as TDD bands for cellular use. The ISED is considering TDD synchronization as a means of facilitating sharing and co-existence with adjacent band services.
Currently there are no specific regulatory requirements for SBFD operation in North America. [Some SBFD operations result in the same interference scenarios as found in unsynchronized TDD systems.] The potential coexistence risk introduced by SBFD may break the regulatory considerations on TDD synchronization.



· [Moderator]: No further comments received on the tentative agreement for Region 2 TP, except the reference issue. Further discussion if needed.  

Open issues and candidate options before e-meeting:
Issue 4-1-4: Text Proposal on Region 3
· Tentative agreement in WF [R4-2309789]:
	· Tentative agreement for China (based on R4-2307181 with editorial changes)
In China, spectrum is allocated with clearly stating it for TDD or FDD operation. The Ministry of Industry and Information Technology (MIIT) has specified a TDD pattern that should be used by the operators when operating adjacent TDD networks, assuming then synchronization between those operators. 
[There is no SBFD regulatory requirements in China until now.] [MIIT mainly cares interference between different operators. Necessary interference coordination mechanism and solutions may be proposed by MIIT to avoid interference before any SBFD deployment.]
· Tentative agreement for Japan (Based on KDDI TP)
No TDD pattern has been mandated in Japan, but operators are required to coordinate their TDD patterns. Operators are allowed to use unsynchronized operation if operators can get necessary agreements with the stakeholders. [It also may require the regulator confirmation.]
· Tentative agreement for New Zealand (based on R4-2307181 with editorial changes)
In New Zealand a TDD pattern has been mandated and in addition the networks must be time synchronised. Operator deployments that do not conform to the synchronisation requirement must not interfere with deployments that are conforming with the described synchronisation requirements , and therefore cannot claim protection from interference. [Therefore, it will be extremely difficult to introduce SBFD.]
· Tentative agreement for Australia (based on R4-2307181)
In Australia there are frame structure requirements which only apply when interference occurs between licences and there is no agreement between licensees on how to resolve it. Operators can use different frame structures if there are no issues.
· Tentative agreement for India (based on R4-2307181)
In India no frame structure is mandated. In case operators have incompatible frame structures resulting in interference then the [onus] of mitigating interference falls amongst the operators.
· Tentative agreement for Taiwan (based on R4-2309459)
No TDD pattern has been mandated in Taiwan. The mutual interference between the released TDD spectrum segments shall be solved by using technical means or retaining guard bands based on the coordination between the operators. If such agreement cannot be reached among operators, the situation may be reported to the competent authority for resolution.



· Proposal/Observation: 
· Proposal 1 (Samsung): The description for each region shall be objective enough by precluding any wording with strong technical bias, e.g., “Therefore, it will be extremely difficult to introduce SBFD” shall be precluded. 
· Proposal 2 (CMCC): Updated the part of regulatory aspects for China. 
	In China, spectrum is allocated with clearly stating it for TDD or FDD operation. Besides, spectrum is allocated to operators with specified RF requirements.
For the same TDD operation band, now only synchronization operation is allowed between operators owning adjacent carriers among one TDD operation band. The Ministry of Industry and Information Technology (MIIT) has specified RF requirements assuming the synchronization operationa TDD pattern that should be used by the operators when operating adjacent TDD networks.. There is no regulatory requirements about the TDD pattern choice, in stead, operators will determine final TDD pattern provided adjacent channel network are synchronized operation..
For adjacent TDD operation band and FDD operation band, inter-operator gNB-gNB CLI occurs. To avoid such interference, MIIT specify some interference mitigation scheme, e.g. frequency guard band and minimum spatial isolation requirement. One example is the interference between band 39 and band 1/band 3. to avoid severe gNB-to-gNB interference, 5MHz frequency guard band is reserved between two adjacent operation bands. Besides, 50dB MCL is required between defferent operators’ gNB.
[There is no SBFD regulatory requirements in China until now.] [MIIT mainly cares interference between different operators. Necessary interference coordination mechanism and solutions may be proposed by MIIT to avoid interference before any SBFD deployment.]



Open issues and candidate options before e-meeting:
Issue 4-1-5: Text Proposal on Summary
· [Background] Options listed in WF [R4-2309789] for information. 
· Proposal/Observation on the summary part: 
· CableLab (R4-2313576): 
	<Start of Text Proposal (TP)>
At present, many bands are issued by regulators with clearly defined duplex modes, i.e., FDD or TDD, and probably SDL or SUL. The evolution of NR duplex operation, as a new technology, may require regulations to reconsider the spectrum allocation and/or update the ruling. It is uncertain if an SBFD network is allowed to deploy in TDD bands under current rules.
Regulators try to harmonize spectrum usage and pay attention to new technology that might create interference with incumbent services operating in or adjacent to the considered spectrum. The SBFD is a new technology and is still under development. 
At least for regions studied so far, there is no regulation rule directly related to SBFD operation. The evolution of NR duplex operation would bring changes to the frame structures of legacy TDD operation, which has been assumed in many regions for coexistence. As a result, rules related to TDD synchronization and interference to incumbent services may be impacted.
When allocating spectrum to IMT TDD operation, many regulators made coexistence studies with incumbent services assuming a certain TDD configuration. Based on the conclusions of those studies, regulators have then specified the corresponding specific parameters to enable such deployment. In 3GPP specifications, it assumes the TDD base stations deployed in the same geographical area and use the same or adjacent operating band, are synchronized. No additional co-existence requirements are covered for unsynchronized operation. 
Some regulators (e.g., ECC in Europe) have recommended specific TDD frame structure (with synchronized?) usage to facilitate coordination, addressing then cross-border issues between countries. In most studied regions, to avoid cross-link interference situations, regulatory conditions at the national/regional level define the common TDD frame structures for multiple operators’ operations in the same band or administrations ask MNOs to agree on a common frame structure for Macro cellular deployments. 
To enable unsynchronized TDD deployments without creating interference in the adjacent network(s), some regulators have specified more stringent parameters (e.g., CEPT specified below and above the block edge a restricted baseline of -34dBm/5 MHz EIRP for non-AAS BS or -43dBm/MHz TRP for AAS BS), increasing BS design’s complexity significantly. 
SBFD operation would allow simultaneous transmission and reception in different sub-bands within the same carrier. New regulatory requirements may be needed to allow SBFD operation for multiple operators’ deployment.
Nevertheless, when deployed in environments that guarantee and prevent any interference in the adjacent spectrum (like isolated indoor deployment), no specific condition nor recommendation has been specified by the Regulators, allowing any TDD deployment in such environments as long as no interference disturbs adjacent services. For example, in a single operator’s TDD network, there may be no limitation on the frame structure and it is up to the operator’s choice. It is already possible today to use different TDD frame structures for isolated deployment, e.g., isolated indoor factory, as long as the obligation to avoid interference is guaranteed. For such types of deployments, existing regulation rules should not be impacted when operating SBFD.
<End of TP>


· Samsung (R4-2313540): 
· Proposal 1: The following text proposal (originally contained in Samsung TP [R4-2305207]) for summary part of regulatory aspects is technically objective description based on existing analysis, which shall be adopted by RAN4.
	<Start of Samsung TP R4-2305207>
The evolution of NR duplex operation would bring changes to the frame structures of legacy TDD operation and consequently may affect TDD synchronisation which will lead to potential interference to incumbent services.
Changes to current regulations may be required to allow the operation of SBFD. Therefore, suggestions to relevant administrative authorities are needed based on the results of co-existence studies between SBFD and legacy TDD system, as well as the consequent performance results defined for the operation of SBFD.
<End of Samsung TP R4-2305207>


· Proposal 2: For the summary part of TP from Ericsson, Spark, Nokia, and Nokia Shanghai Bell [R4-2307181], at least the below highlighted sentences or part of sentences shall be removed.
	<Start of Ericsson, Spark, Nokia, Nokia Shanghai Bell TP R4-2307181>
[Regulators always pay high attention to any new technology that might create interference to incumbent services operating in or adjacent to the considered spectrum, specifying new conditions to prevent any such interference.]
When allocating spectrum to IMT TDD operation, Regulators made coexistence studies with incumbent services assuming a certain TDD pattern. Based on the conclusions of those studies, Regulators have then specified the corresponding specific parameters to enable such deployment. 
In most of the countries, operators are expected to synchronize their adjacent TDD networks. Some Regulators have even recommended specific TDD frame structure usage to facilitate this, addressing then cross-border issues between countries (e.g. in Europe). 
To enable unsynchronized TDD deployments without creating interference in the adjacent network(s), some Regulators have specified more stringent parameters (e.g. CEPT specified below and above the block edge a restricted baseline of -34dBm/5 MHz EIRP for non AAS BS or -43dBm/MHz TRP for AAS BS), increasing BS design’s complexity significantly. 
Regulators might revise existing regulatory rules to allow SBFD operations and/or mandate more stringent requirements.
Nevertheless, when deployed in environments which guarantee and prevent any interference in the adjacent spectrum (like isolated indoor deployment), no specific condition nor recommendation have been specified by the Regulators, allowing any TDD deployment in such environments as long as no interference disturbs adjacent services. For such type of deployments, existing regulation rules should not be impacting when operating SBFD.
<End of Ericsson, Spark, Nokia, Nokia Shanghai Bell TP R4-2307181>


· Ericsson, Spark, Nokia, Nokia Shanghai Bell (R4-2313256): 
	<Start of the change>
13.4	Summary
Regulators carefully consider any new technology and study potential impacts on incumbent services operating in or adjacent to the considered spectrum.
When allocating spectrum to IMT TDD operation, Regulators made coexistence studies with incumbent services assuming a certain TDD pattern. Based on the conclusions of those studies, Regulators have then specified the corresponding specific parameters to enable such deployment. 
In most of the countries, operators are expected to synchronize their adjacent TDD networks. Some Regulators have even recommended specific TDD frame structure usage to facilitate this, addressing then cross-border issues between countries (e.g. in Europe). 
To enable unsynchronized TDD deployments without creating interference in the adjacent network(s), some Regulators have specified more stringent parameters (e.g. CEPT specified below and above the block edge a restricted baseline of -34dBm/5 MHz EIRP for non AAS BS or -43dBm/MHz TRP for AAS BS), increasing BS design’s complexity significantly. 
However, it’s already possible today to use a different TDD frame structure for an isolated deployment, e.g. isolated indoor factory (with no adjacent band indoor systems and a nearby outdoor macro system), as long as obligation to avoid interference is guaranteed.
The evolution of NR duplex operation would bring changes to the frame structures of legacy TDD operation and consequently may affect TDD synchronization which will lead to potential interference to incumbent services.
Regulators might revise existing regulatory rules to allow SBFD operations and/or mandate more stringent requirements.
Nevertheless, when deployed in environments which guarantee and prevent any interference to systems in the adjacent spectrum (like isolated indoor deployment as discussed above), it may be possible to deploy SBFD as long as no interference impacts the performance of the adjacent services. For such type of deployments, existing regulation rules should not be impacting when operating SBFD.
<End of the change>
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