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Introduction
In the RAN#102 meeting, new WID: Evolution of NR duplex operation: Sub-band full duplex (SBFD) has been approved. It’s expected to start the RAN4 meeting from April meeting. Since we have already reached good progress on the SBFD BS RF impacts in SI phase and outcome was captured in TR 38.858. During the last RAN4 meeting, we have some initial discussions on work plan and general aspects for SBFD BS, however there are still lots of open issues not addressed yet. In this contribution, we would like to share further views on these remaining issues. 
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Issue 2-1-1: BS RF Specification structure for SBFD requirements
· Options of how to introduce BS RF new requirements for SBFD-capable BS: 
· Option 1 (CATT): Creating new sub-clauses in TS 38.104 (similar as UE feature in TS38.101)
· Option 2: Embedding the corresponding new RF requirements for SBFD in the corresponding section of TS 38.104
· Moderator Recommendation: 
· Discussion on this issue firstly by collecting pros and cons of both options. 
ZTE: from our understanding,based on the legacy approach to capture the RF requirements for new features, it should be embedding the corresponding RF requirement for SBFD operation in the corresponding section of TS 38.104 instead of creating new section to avoid the duplicated context for the similar RF requirements. however lots of RF requirements for SBFD BS are still under the discussions, there are no urgency to make the decision for this issue, we are somehow fine to postpone the decision until we have full sets of RF requirement for SBFD BS.
Proposal 1: postpone the decision for Issue 2-1-1 until RAN4 reached the consensus on full sets of RF requirements of SBFD BS.  
Issue 2-2-1: BS classes to support SBFD operation
· Options: 
· Option 1 (CATT): LA BS RF requirements are defined in WI phase, MR BS can also be considered. FFS WA BS.
· Option 2 (CMCC): BS classes to support SBFD is declaration based, and it is suggested to define WA gNB requirement for SBFD
· Moderator Recommendation: 
· Discussion on this proposal firstly in this meeting. 
ZTE: based on the outcome in Rel-18 SI phase, the feasibility of FR1 MR, LA and FR1 WA, MR and LA SBFD BS for commercial deployment was confirmed based on the majority view from interested vendors, however for FR1 WA SBFD BS, this might need more discussions from both self interference analysis, inter-sector interference analysis to nearby BS blocking issues. From our understanding, RAN4 could continue the technical analysis for FR1 WA SBFD and focus on RF requirements for other BS class; 
Proposal 2: RAN4 continue the technical analysis for feasibility study of FR1 WA SBFD BS in Rel-19 and focus on RF requirements for other BS class; 
Issue 2-3-1: Applicability of SBFD and non-SBFD requirements
· General rule for the applicability of SBFD and non-SBFD requirements: 
· Option 1 (Ericsson): Requirements in general need to be consistently applied and thoroughly tested in both SBFD slots and non-SBFD slots.
· Moderator Recommendation: 
· Discussion on this general applicability rule firstly and to see if there is some requirement for which the requirement can be verified in either SBFD or non-SBFD slots. 
ZTE: as we discussed during the SI phase, even the requirements are exactly the same for SBFD slots and non-SBFD slots, the conformance testing are still needed for both SBFD and non-SBFD slots since the RF configuration and potential RF hardware for SBFD and non-SBFD slots might be different.
Proposal 3: the conformance testing are still needed for both SBFD and non-SBFD slots even though RF requirement might be same. 
Issue 2-3-2: Applicability of SBFD requirements to different feasible BS implementations
· The applicability of SBFD requirements to different feasible BS implementations: 
· Option 1 (Samsung): BS RF requirements for SBFD-capable BS shall be specified to enable all feasible BS implementations, including different kinds of solutions to address RX chain saturation and to mitigate interference.  
· Moderator Recommendation: 
· Discussion on this option firstly in this meeting. 
ZTE: in general, RAN4 specify the minimum RF requirement for certain features with reasonable coexistence performance or to ensure the reasonable performance within its wanted carriers. For the BS implementations, RAN4 specification will not put any restriction on that one. In addition, lots of new features specified in RAN4 with the corresponding RF requirement is also up to the vendor’s declaration without any mandatory support. Therefore from our understanding, it might be not necessary to mention any feasible BS implementation and RAN4 only need to ensure the reasonable performance regardless from coexistence performance or its link performance within the serving cells. 
Proposal 4: RAN4 don’t need to mention any feasible BS implementation and RAN4 only need to ensure the reasonable performance regardless from coexistence performance or its link performance within the serving cells.

Issue 2-3-3: Operating bands for SBFD operation
· Operating bands for SBFD operation: 
· Option 1 (vivo): Specify operating bands for SBFD operation.
· Option 2: In general, no band-specific requirement for SBFD operation. 
· Moderator Recommendation: 
· Discussion on this issue firstly in this meeting. 
ZTE: based on the current WID description, the SBFD BS is supposed to be supported in all FR1 TDD bands and FR2-1 TDD bands. 
Proposal 5: SBFD BS is supposed to be supported in all FR1 TDD bands and FR2-1 TDD bands. 
Issue 2-4-1: SBFD frequency-domain configuration in RAN4 specification
· Agreement: 
· It is within RAN4 scope to study/specify the limitation or restriction on the size of subband/guardband, by taking account different feasible BS/UE implementations.
· FFS how RAN4 specification captures the subband configurations 
· FFS the necessity of standardize the guardband;
· If needed, FFS the sizes of guardband in RAN4 shall be decided. 

ZTE: from our understanding, guard band between DL su-band and UL sub-band, this might differ for different BS classes and different DL-UL sub-band configuration and also different Tx-Rx rejection method. In other words, it might be quite difficult to quantify any specific values for guard band between sub-band.
Proposal 6: the guard band size between sub-band is up to the implementation or vendor’s declaration; 
ZTE: RAN4 need to discuss the typical sub-band configuration for conformance testing which should be applicable for all BS channel bandwidth. E.g.. 40% (DL): 20% (UL): 40% (DL). This is somehow similar as FRC design for BS receiver requirements. 
Proposal 7: RAN4 need to discuss the typical sub-band configuration for conformance testing and it should cover all potential BS carrier bandwidth. This should be part of core requirement instead of test models/configurations of conformance testing.
Issue 2-7-1: Simulation for RX in-band blocking requirement
· There is one proposal from Ericsson to trigger the discussion on simulation for RX blocking requirement level: 
· Proposal 1 (Ericsson): Further simulation is necessary to determine the expected blocker levels due to other operators’ BSs during SBFD slots and to define the SBFD RX blocking requirement during the WI phase.
· Moderator Recommendation: 
· Discussion on this proposal in details, in the following aspects, e.g.: 
· What kinds of simulation required? System level or others. 
· Scenarios and other parameters?
· Procedure to determine the level of in-band blocking?
· How the co-channel CLI schemes to be considered in this evaluation?
· Others.
ZTE: as we discussed during the SI phase, the interfering signal power level of in-band blocking requirement could be derived based on the system level simulation e.g. 99.99% CDF curve of blocking levels from aggressor system in DL direction. Since the in-band blocking signal is not relevant with co-channel CLI schemes even though co-channel CLI might be reused for adjacent channel CLI. However consider the worst assumption to define the minimum requirement for in-band blocking level for SBFD BS, then no CLI coordination between different carriers or operators should be assumed. 
Proposal 8: RAN4 could derive the interference signal power level of in-band blocking requirement by system level simulation with 99.99% statistical CDF curve of blocking levels from aggressor system in DL direction and no CLI coordination among different carriers. 
 
Issue 2-8-1: CLI handling for co-channel/adjacent channel interference
· [Moderator] Based on the revised WID, the CLI handling schemes to be introduced are discussed in RAN1. 
· Proposals: 
· Proposal 1 (Charter): We propose that companies planning to provide SBFD solutions should study this issue and offer a solution that will mitigate their degradation issue.
· Proposal 2 (Charter): We propose that solutions identified to address adjacent channel CLI for a single operator with two adjacent carriers, if applicable to the case of adjacent channel interference between two operators, be adopted. 
· Proposal 3 (Samsung): The CLI handling schemes to be supported in RAN1 shall be considered in specifying the BS RF requirements, which are agreed to be based on RAN4 adjacent channel co-existence evaluation results.
· Moderator Recommendation: 
· Specifying CLI handling scheme(s) is clearly not within RAN4 scope: 
	· Specify enhancements for CLI handling [RAN1, RAN2, RAN3]:
· Support gNB-to-gNB CLI handling scheme(s) (the detailed schemes are to be down-selected from those in TR38.858 by RAN1#117)
· Support UE-to-UE CLI handling scheme(s) (the detailed schemes are to be down-selected from those in TR38.858 by RAN1#117) 
· Note: Without dedicated optimization for dynamic/flexible TDD. 


· If CLI handling scheme(s) is specified in other groups, RAN4 can discuss BS RF requirement by considering the newly introduced CLI handling scheme(s). 

ZTE: considering the worst assumption to define the minimum requirement for in-band blocking level for SBFD BS, then no CLI coordination between different carriers or operators should be assumed. In addition, based on RAN-P decision, there should be interface between operators to be assumed. 
Proposal 9: RAN4 define the requirement for outside of wanted carrier based on no CLI coordination as baseline.
Conclusions
In this contribution, we want to share some initial views on general aspects for SBFD BS and proposals/observations are made as following:
Proposal 1: postpone the decision for Issue 2-1-1 until RAN4 reached the consensus on full sets of RF requirements of SBFD BS.  
Proposal 2: RAN4 continue the technical analysis for feasibility study of FR1 WA SBFD BS in Rel-19 and focus on RF requirements for other BS class; 
Proposal 3: the conformance testing are still needed for both SBFD and non-SBFD slots even though RF requirement might be same. 
Proposal 4: RAN4 don’t need to mention any feasible BS implementation and RAN4 only need to ensure the reasonable performance regardless from coexistence performance or its link performance within the serving cells.
Proposal 5: SBFD BS is supposed to be supported in all FR1 TDD bands and FR2-1 TDD bands. 
Proposal 6: the guard band size between sub-band is up to the implementation or vendor’s declaration; 
Proposal 7: RAN4 need to discuss the typical sub-band configuration for conformance testing and it should cover all potential BS carrier bandwidth. This should be part of core requirement instead of test models/configurations of conformance testing.
Proposal 8: RAN4 could derive the interference signal power level of in-band blocking requirement by system level simulation with 99.99% statistical CDF curve of blocking levels from aggressor system in DL direction and no CLI coordination among different carriers. 
Proposal 9: RAN4 define the requirement for outside of wanted carrier based on no CLI coordination as baseline.
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