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1. Introduction
Rel-18 study on evolution of NR duplex operation [1] is completed in both RAN1 and RAN4 with study outcomes captured in TR38.858.
Rel-19 duplex evolution is included as a RAN1-led item in RP-231540. Discussions of Rel-19 duplex evolution in RAN#101 are summarized in [2].
In this contribution, we provide our views on duplex evolution WI in Rel-19.
2. Rel-19 duplex evolution
It was discussed in RAN#101 on whether to have parallel SI on UE side SBFD operation with normative work on gNB side SBFD operation. From our point of view, we should focus on normative work on gNB side SBFD operation based on Rel-18 SI. It is not practical to include study of UE side SBFD operation in Rel-19 considering the available TU and study of UE side SBFD operation is not urgent. Therefore, we have the following proposal.
Proposal 1: No parallel SI on UE side SBFD operation with normative work on gNB side SBFD operation in Rel-19.

In Rel-18 study of SBFD, both semi-static SBFD and dynamic SBFD are studied. The baseline SBFD operation is semi-static SBFD where UL transmissions within UL subband and DL receptions within DL subband(s) are allowed but UL transmissions outside UL subband and DL receptions outside DL subband(s) are not allowed. For dynamic SBFD, the main motivation is for better resource adaptation between DL and UL based on UL/DL traffic ratio, which allows DL receptions outside semi-statically configured DL subband(s) and may additional allow UL transmissions outside the semi-statically configured UL subbands in a symbol configured as flexible in TDD-UL-DL-ConfigCommon. Limited evaluation results are provided by companies for dynamic SBFD and the results are not consistent. Considering that the necessity/benefit of dynamic SBFD is not justified and the additional specification efforts required to support dynamic SBFD, it is proposed to support semi-static SBFD only in Rel-19, i.e. dynamic SBFD is not supported in Rel-19.
Furthermore, the following assumptions for SBFD study should still be applicable.
· SBFD operation within a TDD carrier,
· SBFD scheme within a single configured DL and UL BWP pair with aligned center frequencies, and 
· Up to one UL subband for SBFD operation in an SBFD symbol (excluding legacy UL symbol) within a TDD carrier.
Proposal 2: Support semi-static SBFD only in Rel-19 under the following assumptions:
· SBFD operation within a TDD carrier,
· 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) within a TDD carrier,

From SBFD operation scheme design perspective, SBFD operation Option 4 is concluded as feasible for RRC_CONNECTED state from the RAN1 specification perspective. It is proposed to support SBFD operation Option 4, where SBFD operation Option 4 assumes 
· Both time and frequency locations of subbands for SBFD operation are known to SBFD aware UEs. 
· UE behaviors for non-SBFD aware UEs follow existing specifications.
· From RAN1 perspective, new UE behaviors can be introduced for SBFD aware UEs based on the time and frequency locations of subbands for SBFD operation.
The potential specification impact identified in RAN1 includes:
· Indication of time and frequency domain locations of SBFD subbands to UEs
· UE transmission, reception and measurement behavior and procedures in SBFD symbols and/or non-SBFD symbols
For indication of time and frequency domain locations of SBFD subbands to UEs, only semi-static configuration is considered based on the proposal to consider semi-static SBFD only. The conclusions/agreements made during SI which are captured in TR 38.858 section 6.1.1.1 should be the starting point for normative work. 
Proposal 3: Specify semi-static configuration of SBFD subbands time and frequency locations in symbols configured as DL or flexible in TDD-UL-DL-ConfigCommon following the conclusions/agreements captured in TR 38.858 section 6.1.1.1.

For enhancements for transmissions and receptions for SBFD aware UEs, various enhancements to PDCCH, PDSCH, PUSCH, PUCCH, CSI-RS and SRS were studied during SI phase e.g. for transmissions and receptions across SBFD symbols and non-SBFD symbols, non-contiguous resource allocation across two DL subbands, unaligned boundaries between resource block group(s)/reporting subband(s) and SBFD subbands etc. Among the physical channels and signals, we prefer to de-prioritize PDCCH considering the significant impact on UE implementation, specification efforts etc. 
For UL transmissions and DL receptions across SBFD symbols and non-SBFD symbols in different slots (each transmission/reception within a slot has either all SBFD or all non-SBFD symbols), the following options are studied for SBFD-aware UEs:
-	Option 1: The transmissions/receptions are restricted to SBFD symbols only or non-SBFD symbols only
-	Option 2: The transmissions/receptions can be in SBFD symbols and non-SBFD symbols
Between the two options, we prefer Option 2 which can reduce the latency and improve the coverage which are the motivations to support SBFD.
Besides, collision handling also needs to be considered for SBFD aware UEs since UE is only capable of half-duplex operation. 
Proposal 4: Specify the following behaviours and procedures for the SBFD aware UEs:
· SBFD aware UE transmission, reception and measurement behaviour and procedure in SBFD symbols, including:
· UL transmissions within UL subband only and DL receptions within DL subband(s) only
· Non-contiguous frequency resources across two DL subband(s) for PDSCH and CSI-RS
· Handling of unaligned boundaries between SBFD subband(s) and RBG, CSI reporting subband, CSI-RS resource, PRG
· SBFD aware UE transmission/reception behaviour and procedure across SBFD symbols and non-SBFD symbols in different slots
· Note: PDCCH reception follows the existing behaviour and procedure 
· Collision handling behaviours

Various UE-UE co-channel CLI handling schemes and gNB-gNB co-channel CLI handling schemes were studied during SI. A selective subset CLI handling schemes which are applicable to both SBFD and dynamic/flexible TDD can be specified.
Proposal 5: CLI handling schemes specified in Rel-19 should be applicable to both SBFD and dynamic/flexible TDD.

In addition, it needs to be discussed whether random access is allowed in SBFD symbols for SBFD-aware UEs. Given that more resources and transmission occasions can be provided for UL transmissions in SBFD symbols, potential benefits are expected in terms of latency, capacity and coverage. For UEs in RRC_CONNECTED mode, it is proposed to specify SBFD operation to support random access using SBFD subbands. For UEs in RRC_IDLE/RRC_INACTIVE modes, more study can be done before specifying if needed.
Proposal 6: Specify SBFD operation to support random access in SBFD symbols by UEs in RRC_CONNECTED mode.
Proposal 7: Study, and if justified, specify SBFD operation to support random access in SBFD symbols by UEs in RRC_IDLE and RRC_INACTIVE modes.
4	Conclusion
In this contribution, we share our views on duplex evolution in RAN Rel-19 with the following proposals. 
Proposal 1: No parallel SI on UE side SBFD operation with normative work on gNB side SBFD operation in Rel-19.
Proposal 2: Support semi-static SBFD only in Rel-19 under the following assumptions:
· SBFD operation within a TDD carrier,
· 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) within a TDD carrier,
Proposal 3: Specify semi-static configuration of SBFD subbands time and frequency locations in symbols configured as DL or flexible in TDD-UL-DL-ConfigCommon following the conclusions/agreements captured in TR 38.858 section 6.1.1.1.
Proposal 4: Specify the following behaviours and procedures for the SBFD aware UEs:
· SBFD aware UE transmission, reception and measurement behaviour and procedure in SBFD symbols, including:
· UL transmissions within UL subband only and DL receptions within DL subband(s) only
· Non-contiguous frequency resources across two DL subband(s) for PDSCH and CSI-RS
· Handling of unaligned boundaries between SBFD subband(s) and RBG, CSI reporting subband, CSI-RS resource, PRG
· SBFD aware UE transmission/reception behaviour and procedure across SBFD symbols and non-SBFD symbols in different slots
· Note: PDCCH reception follows the existing behaviour and procedure 
· Collision handling behaviours
Proposal 5: CLI handling schemes specified in Rel-19 should be applicable to both SBFD and dynamic/flexible TDD.
Proposal 6: Specify SBFD operation to support random access in SBFD symbols by UEs in RRC_CONNECTED mode.
Proposal 7: Study, and if justified, specify SBFD operation to support random access in SBFD symbols by UEs in RRC_IDLE and RRC_INACTIVE modes.
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