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In RAN#102, the work item on evolution of NR duplex operation was approved [1]. From RAN4 RF perspective, the objective of the work item is as follows: 
	The objectives are as follows:
· Specify BS RF requirements for SBFD operation at gNB [RAN4]



In RAN4#110-bis, a WF was agreed in [2] based on some of the topics listed in the moderator summary, that is summarized in [3]. In this contribution we share our views on BS-related aspects for Rel-19 SBFD WI within RAN4. 
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BS RF Specification structure for SBFD requirements
In [3], two options were listed as shown below on how to incorporate SBFD requirements in the BS RF core specification (i.e., TS 38.104)
	· Options of how to introduce BS RF new requirements for SBFD-capable BS: 
· Option 1: 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



Discussion was started during RAN4#110-bis on how to capture SBFD-specific requirements in the BS core spec, this entails both existing and possibly new SBFD-capable gNB RF requirements. In our view, option one is preferred as it makes the readability of the spec easier and aligns with UE core specification (TS 38.101-1). Such an approach has also been adopted in other studies (e.g., incorporation of mobile IAB feature into the IAB core and conformance specs TS 38.174, TS 38.176-1, and TS 38.176-2). An additional clause (e.g., Suffix B) should be used for indicating SBFD-specific requirements. Additionally, a SBFD-capable gNB, which supports the SBFD feature needs to meet both the general requirements in the core spec and the additional requirement contained in the additional clause (suffixes B). In case there is a difference in requirement between the general requirements and the additional clause requirements (suffix B), the tighter requirements are applicable unless stated otherwise in the additional clause. 
Proposal 1: To enhance the readability of the spec, it is preferable to have standalone sub-clauses in TS 38.104 for SBFD-specific existing or new gNB RF requirements. The implementation and structure of such approach can follow at a later stage in the WI phase. 

Operating bands for SBFD operation
In RAN4#110-bis, discussions were started on the applicability of SBFD to the different operating bands as follows:
	· Option 1: Specify operating bands for SBFD operation.
· Option 2: In general, no band-specific requirement for SBFD operation. 



We prefer option 2 as in general, any TDD defined band in Section 5.2 in TS 38.104 could be a target band for SBFD operation. SBFD can be considered as an enhancement of TDD duplex operation via allowing the simultaneous existence of downlink and uplink subband at the gNB side within a TDD carrier in a conventional TDD band (hence, the term subband non-overlapping full duplex). Accordingly, studying the applicability of SBFD operation for each 3GPP defined TDD band is not needed. To address the definition of SBFD operation for the operating bands, we propose to include a text in Clause 5.2 in TS 38.104 with the following: subband full duplex can be applied to TDD bands given in Table 5.2-1.  
Proposal 2: RAN4 to not study band specific SBFD operation since TDD defined bands in TS 38.104 can be target bands for SBFD operation. 
Proposal 3: RAN4 to include the following text in Clause 5.2 in TS 38.104: subband full duplex can be applied to TDD bands given in Table 5.2-1.
System-level Simulation
In the work plan captured in [2], the following statement was added and agreed: 
	Note: During certain particular BS RF requirement is specified, FFS if the additional coexistence simulation to Rel-18 RAN4 co-existence study is required. 


The main use case for the above statement is the Rx blocking requirement due to other operators’ BSs during SBFD slots. Giving the complexity of the simulation campaign that was conducted during the SI phase [4], it would be desirable for RAN4 to better align on several aspects on the nature of simulations, use cases, scenarios, and main assumptions, needed to progress the discussion during the WI phase. 
Proposal 4: RAN4 to discuss simulation framework, main scenarios and assumptions, and procedures required to determine the simulation effort required to progress discussions on Rx blocking requirements for an SBFD-capable gNB. 
Guardband considerations 
In RAN1#116 meeting the following related to the semi-static indication of SBFD frequency location​ was agreed: 
	The subband frequency-domain resources are same across different SBFD symbols within a TDD carrier. Frequency location of cell specific UL subband, and DL subband(s) if explicitly indicated, are indicated with reference to CRB grid.​ 

RB-level granularity is supported for semi-static indication of SBFD subband frequency location.​
· Subject to RAN4 guidance on the size of subband/guardband, if any​
· FFS reference starting RB and reference SCS​



Since RAN4 did not consider during the SI phase in [3] any assumptions on the size of subband/ guardband, it is expected that such discussion would take place in the WI phase. To initiate the guard-band aspects in RAN4, the following was agreed in [2]: 
	· 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.



For an SBFD-capable gNB, a guardband may be needed at the gNB to protect UL reception within the UL subband and reduce the impact of self-interference. Generally, there is a dependency between the amount of guardband needed and the gNB self-interference cancellation capability. Additionally, how much guardband is needed also depends on the employed subband configuration (e.g., DUD configuration might have different guardband assumptions compared to DU configuration). Accordingly, RAN4 should first address how to capture the subband configuration aspect prior to specifying the guardband requirements. In our views, the subband configurations for FR1 and FR2-1 should be captured within Clause 5.3 of TS 38.104 (BS Channel Bandwidth). So far, the typical subband configurations that has been studied within the SI phase are DUD and DU configurations. Another alternative is the to base the subband configuration on the manufacturer declaration. However, for that case, it might be more complex to reach an agreement within RAN4 on the specification of minimum guardband needed between SBFD and non-SBFD symbols/ slots. 
Proposal 5: RAN4 to further study the if given subband configurations will be specified in the core spec or will be based on manufacturer declaration and its implications on the minimum guardband specification between SBFD and non-SBFD symbols/ slots. 
Additionally, RAN4 would need to specify the portion of each subband. A typical number that was assumed during the SI was 80% for the DL subband and 20% for the UL subband. There was no agreement in [4] on whether the subband bandwidth for either DL or UL should be matching to the supported channel bandwidth, thus, RAN4 should further investigate the relationship between the subband bandwidth and supported channel bandwidth for FR1 and FR2-1. 
Proposal 6: RAN4 to align if the subband bandwidth should be aligned with the supported channel bandwidths for FR1 and FR2-1. 
Conclusion
In this contribution, we provided our views on general aspects for SBFD operation with the following observations and proposals:
Proposal 1: To enhance the readability of the spec, it is preferable to have standalone sub-clauses in TS 38.104 for SBFD-specific existing or new gNB RF requirements. The implementation and structure of such approach can follow at a later stage in the WI phase. 
Proposal 2: RAN4 to not study band specific SBFD operation since TDD defined bands in TS 38.104 can be target bands for SBFD operation. 
Proposal 3: RAN4 to include the following text in Clause 5.2 in TS 38.104: subband full duplex can be applied to TDD bands given in Table 5.2-1.
Proposal 4: RAN4 to discuss simulation framework, main scenarios and assumptions, and procedures required to determine the simulation effort required to progress discussions on Rx blocking requirements for an SBFD-capable gNB. 
Proposal 5: RAN4 to further study the if given subband configurations will be specified in the core spec or will be based on manufacturer declaration and its implications on the minimum guardband specification between SBFD and non-SBFD symbols/ slots. 
Proposal 6: RAN4 to align if the subband bandwidth should be aligned with the supported channel bandwidths for FR1 and FR2-1. 
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