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Introduction
A study item on evolution of NR duplex operation was approved in RAN#94e [1]. In this contribution, we discuss the scope for the WI phase.
Discussion
A new SI on evolution of NR duplex operation was approved at RAN#94-e to identify the feasibility and performance of SBFD in NR. RAN1 and RAN4 have concluded the study and TR 38.858 is submitted for approval [2] at RAN#102. In RAN#101, there was a discussion on the scope of R19 WI on gNB-SBFD, and the following potential objectives are further provided as the baseline for further discussion in RAN#102 [3].
	· For subband non-overlapping full duplex (SBFD) operation at gNB side within a TDD carrier 
· [Semi-static/dynamic] indication of time location of SBFD subbands to UEs [in RRC_CONNECTED mode]
· Semi-static indication of frequency domain location of SBFD subbands to UEs [in RRC_CONNECTED mode]
· UE transmission and reception behavior and procedures in SBFD symbols and/or non-SBFD symbols
· Note: followings are assumed based on TR 38.858
· SBFD operation Option 4
· Coexistence between legacy UEs and SBFD aware UEs in the cell operating SBFD at gNB side
· SBFD scheme within a single configured DL and UL BWP pair with aligned center frequencies
· Up to one UL subband for SBFD operation in an SBFD symbol (excluding legacy UL symbol/slot) within a TDD carrier
· At least adjacent channel coexistence between two operators should be considered as a minimum.
· Specify enhancements for CLI handling:
· Support both the gNB-to-gNB co-channel CLI handling scheme(s) and UE-to-UE co-channel CLI handling scheme(s) (the detailed schemes are to be down-selected from those in TR38.858)  
· The SBFD operation drives the CLI enhancements, which are expected to be applicable to the dynamic/flexible TDD operation but without dedicated optimization
· RF requirements for SBFD operation at gNB


In this following, we provide our views on the priorities of some of the objectives.
Inter-UE and Inter-gNB CLIs
In legacy TDD, UL and DL transmissions take place in distinct time slots, meaning there is no risk of interference between UL and DL signals from neighbouring UEs/gNBs. However, with SBFD, UL and DL transmissions occur during the same time slot at the gNB, leading to:
· Inter-UE CLI, as the UL transmission of one UE negatively affects the reception of DL signal at another UE.
· Inter-gNB CLI, as the DL transmission of one gNB negatively affects the reception of UL signal at another gNB.
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[bookmark: _Ref101789778]Figure 1: Inter-UE and inter-gNB CLI in SBFD scenarios.
Figure 2 shows the impact of inter-UE CLI on DL spectral efficiency (SE). As illustrated the figure, DL SE can be reduced significantly (~19%) in the presence of inter-UE CLI. Therefore, efficient CLI handling mechanisms should be employed to mitigate the negative impact of inter-UE CLI. One such approach is CLI-aware scheduling, which schedules UE-pairs based on the expected level of inter-UE CLI. That is, UEs that cause severe CLI towards each other are not scheduled together. As shown in Figure 2 the negative impact of inter-UE CLI on DL SE can be completely reversed through CLI-aware scheduling. Here, it is assumed that the gNB has perfect knowledge of inter-UE CLI and can form UE-pairs to completely avoid its impact. However, in practice, the effectiveness of CLI handling schemes, including CLI-aware scheduling, relies on the accuracy of the knowledge of inter-UE CLI at the gNB.
Therefore, the WI should prioritize the work on specifying inter-UE CLI measurement and reporting schemes.
Observation: Inter-UE CLI has significant impact to the DL performance. CLI handling mechanisms, such as CLI-aware scheduling, can significantly improve system performance in the presence of inter-UE CLI.
Proposal: For the gNB-SBFD WI, RAN1 should prioritize the work on inter-UE CLI measurement and reporting.
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[bookmark: _Ref152594194]Figure 2: DL SE performance in the presence of inter-UE CLI.
PHY channels/procedures enhancements
During the study phase, the following assumption were considered as the baseline for SBFD operation. These assumptions should be the basis for the WI phase.
	· SBFD at the gNB with half-duplex UEs
· SBFD operation within a single TDD carrier with a single DL/UL BWP pair aligned in centre frequencies
· Both time and frequency locations of subbands for SBFD operation are known to SBFD-aware UEs


In addition, during the study phase, several signalling enhancements were identified for gNB-SBFD operation. For this part of the objective, the WI should focus on enabling the transmission and reception across SBFD symbols and non-SBFD symbols in different slots.
	Enhancements on physical channels and procedures across SBFD symbols and non-SBFD symbols in different slots,
· Separate configurations for SRS, SR, PRACH, PUCCH and PUSCH on SBFD symbols and non-SBFD symbols, e.g., resources, frequency hopping parameters, UL power control parameters
· Resource allocation in frequency domain for transmission or reception in SBFD symbols and non-SBFD symbols with different available frequency resource in different slots
· Note: each transmission/reception within a slot has either all SBFD or all non-SBFD symbols as follows


Conclusion
In this contribution, we discussed views on the priorities of some of the objectives, and we have the following proposal.
Proposal: For the gNB-SBFD WI, the following the objectives should be prioritized:
	· Enhancements for inter-UE and inter-gNB CLI handling schemes:
· Enhancements on physical channels and procedures across SBFD symbols and non-SBFD symbols in different slots,
· Separate configurations for SRS, SR, PRACH, PUCCH and PUSCH on SBFD symbols and non-SBFD symbols, e.g., resources, frequency hopping parameters, UL power control parameters
· Resource allocation in frequency domain for transmission or reception in SBFD symbols and non-SBFD symbols with different available frequency resource in different slots
· Note: each transmission/reception within a slot has either all SBFD or all non-SBFD symbols as follows
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