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1 Introduction
Full-duplex operation was discussed within Rel-18 workshop [1]. Later in pre-RAN#93-e email discussions, a summary was proposed by the moderator as the basis for the further discussion. The discussion was further continued in pre-RAN#94-e over controversial aspects from RAN#93-e, where RAN reached a consensus, based on which a draft SID is provided by the moderator [2]. 
In this contribution, we share our thoughts and analysis on full-duplex operation in Rel-18. 
2 Interference Management  
A work item was conducted in Rel-16 to address UE-to-UE cross link interference (CLI) and gNB-to-gNB remote interference management (RIM). Although it should be noted that for the work in Rel-16, the interference is mainly due to misalignment of TDD pattern (e.g due to long propagation delay at the cell-edge UEs). As a result, the specified solutions are semi-static solutions, like exchange of default uplink-downlink TDD pattern between nodes. However, under the full-duplex operation the interference nature in Rel-18 can be more dynamic.  Examples are given below.

2.1 Victim UEV is scheduled after aggressor UEA 
Although it is expected that scheduler maintains enough separability between victim and aggressor UEs (e.g., in frequency and/or spatial domain), the UE-to-UE CLI is still inevitable. Imagine the case that UL transmission on UEA which is already scheduled carries URLLC and thus cannot be cancelled. In this scenario, at least gNB should be able to indicate to the victim UE, that is receiving in DL, about the probable existence of CLI from aggressor UE(s). The indication should be accomplished by a mechanism that assists the victim UE to properly measure the CLI, and if needed, report the CLI to the gNB for future communication.

2.2 Aggressor UEA is scheduled after victim UEV
Similar to the scenario in Sec. 2.1, consider the case that aggressor UE, UEA, has a URLLC traffic that cannot be postponed, and by scheduling UEA the scheduler assumes a large interference at the previously scheduled victim UE (UEV).  In Rel-15, downlink preemption indication is introduced where a URLLC traffic for UEA is scheduled over resources that were initially scheduled to an eMBB UEV. A similar mechanism can be introduced in Rel-18, where the gNB should indicate to UEV on which resources will experience CLI (although such resources are not necessarily preempted by gNB unlike Rel-15).

Proposal 1: Introduce dynamic signaling from gNB to victim UE(s) to indicate which resources may be impacted by cross link interference.

2.3 Group Indications 
In this section we discuss some aspects that a group indication, e.g., to a set of victim UEs or to a set of victim and aggressor UEs may save signaling overhead.  In current specification, UEs are individually indicated to switch BWP. More precisely, we have:
· In paired spectrum, per UE, active UL and DL BWPs can switch independently
· In unpaired spectrum, per UE, active UL and DL BWPs switch together  

To keep minimum specification and implementation impact to half duplex UEs, it is expected that gNB maintains minimum guard band separation between aggressor and victim UEs. Consider the case that shown in Fig. 1, where the aggressor UEA has to switch to a larger UL BWP. As a result, more interference is made to victim UEV, so to keep the minimum guard, active DL BWP of victim UEV has to be switched too. A GC-DCI can be introduced to switch UEA and UEV together.  Alternative solutions based on current spec needs either individual DCIs, or scheduler based which needs UEA open up UL BWP unnecessarily

Proposal 2: Introduce a GC-DCI to indicate UEs that need switch active BWP together
    

[image: A picture containing application

Description automatically generated]
Figure 1: Sub-band non-overlapping FD slot configuration in unpaired spectrum.



3 Study UE RF Requirements  
In current draft SID in [2], it is anticipated to study the “impact” on UE/gNB RF requirements considering the inter-subband CLI and inter-operator CLI. As mentioned by couple of companies within the pre-RAN#94-e email discussions (and also within RAN#93-e discussions), also aligned by common understanding, Rel-18 shall assume no new RF requirements at the UE. Indeed, based on such majority view, current SID assumes full-duplex operation at gNB only, TDD band and non-overlapping sub-bands, as anything else (like FDD band or partially/fully overlapping sub-bands) would bring new RF requirements at the UE side for CLI. Thus, the purpose of studying the UE RF requirements is to identify and avoid (for example by scheduler) scenarios that may impact the existing UE RF requirements. We propose that, in order to facilitate the future discussions, it is clarified and captured in draft SID that no new UE RF requirement is envisioned in Rel-18 study.

Proposal 3: Mention in the draft SID that no new UE RF requirement is envisioned in Rel-18, as shown in the following text proposal.
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4.1 Objective of SI
The objective of this study is to identify and evaluate the potential enhancements to support duplex evolution for NR TDD in unpaired spectrum.
In this study, the followings are assumed:
· Duplex enhancement at the gNB side
· Half duplex operation at the UE side
· No restriction on frequency ranges
· No new RF requirement at the UE side




Conclusion
In this contribution, we shared our views on the different aspects for Rel-18 full-duplex operation. Based on the discussions in the previous section, the following proposal is made: 

Proposal 1: Introduce dynamic signaling from gNB to victim UE(s) to indicate which resources may be impacted by cross link interference.

Proposal 2: Introduce a GC-DCI to indicate UEs that need switch active BWP together

Proposal 3: Mention in the draft SID that no new UE RF requirement is envisioned in Rel-18.
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