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1	Introduction
In RAN#102 the work item on Evolution of NR duplex operation was approved. The current work item description (RP-240789) has the following objectives, which are subject to the progress in RAN1 working group with a checkpoint in RAN#104:
	· For subband non-overlapping full duplex (SBFD) operation at gNB side within a TDD carrier:
· Specify semi-static indication of time location of SBFD subbands to UEs in RRC_CONNECTED mode [RAN1, RAN2]
· Indication of time location of SBFD subbands in SIB is not precluded
· Specify semi-static indication of frequency domain location of SBFD subbands to UEs in RRC_CONNECTED mode [RAN1, RAN2]
· Indication of frequency domain location of SBFD subbands in SIB is not precluded
· Specify SBFD operation to support random access in SBFD symbols by UEs in RRC CONNECTED mode [RAN1, RAN2]
· Study and specify, if justified, SBFD operation to UE in RRC_IDLE/INACTIVE mode for random access [RAN1, RAN2]
· RAN#104 to check whether to proceed normative work
· [bookmark: _Hlk153407590]Specify UE transmission, reception and measurement behavior and procedures in SBFD symbols and/or non-SBFD symbols for SBFD aware UE [RAN1, RAN2]
· Transmission and reception behaviours on SBFD subbands configured in DL and/or flexible symbol indicated by TDD-UL-DL-ConfigCommon
· UL transmissions within UL subband only
· DL receptions within DL subband(s) only, except for CLI measurement by the UE outside of the DL subbands
Note: When flexible symbols are used, it is not expected that any legacy Uplink symbol is converted to Downlink/SBFD symbols
· Enhancement on resource allocation in frequency domain in SBFD symbols, including
· resource allocation in frequency domain for PDSCH/CSI-RS across two DL subbands in SBFD symbols
· handling of unaligned boundaries between SBFD subband(s) and RBG, CSI reporting subband, CSI-RS resource, PRG
· Enhancements on physical channels/signals and procedure across SBFD symbols and non-SBFD symbols in different slots, where each transmission/reception within a slot has either all SBFD or all non-SBFD symbols, including
· resource allocation in frequency domain for transmission or reception in SBFD symbols and non-SBFD symbols with different available frequency resource in different slots
· CSI report of which associated CSI-RS instances occur in both SBFD symbols and non-SBFD symbols in different slots
· Configurations for SRS, PUCCH and PUSCH on SBFD symbols and non-SBFD symbols, e.g., resources, frequency hopping parameters, UL power control parameters and/or beam/spatial relation
· Collision handling between DL reception in DL subband(s) and UL transmission in UL subband in a SBFD symbol
· Followings are assumed based on TR 38.858
· SBFD at the gNB side
· Half duplex operation at the UE side
· FR1 and FR2-1
· SBFD operation Option 4, i.e., both time and frequency locations of subbands for SBFD operation are known to SBFD aware UEs
· Coexistence between non-SBFD aware UEs (including 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
· One UL subband for SBFD operation in an SBFD symbol (excluding legacy UL symbol/slot) within a TDD carrier
· Mechanisms for SBFD operation shall also consider the adjacent channel coexistence between two operators
· 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. 
· Specify BS RF requirements for SBFD operation at gNB [RAN4]
· Specify applicable RRM core requirements for CLI handling mechanisms [RAN4]
· Specify other RRM core requirements for SBFD operation, if identified [RAN4]
· Note: RAN3 will not specify enhancements to network signalling to support inter-operator coordination for CLI handling 




In this contribution we provide our proposed way forward on the above objectives based on the reached progress in the RAN working groups. 
2	Discussion
2.1	SBFD operation to UE in RRC_IDLE/INACTIVE mode for random access
According to the work item description, RAN#104 needs to determine whether the work on SBFD operation to UE in RRC_IDLE/INACTIVE mode for random access should proceed to normative work or not. RAN1 has discussed this topic during three meetings where the following was finally agreed in RAN1#117 in May 2024:
	Agreement
[bookmark: _Hlk168310043]Support random access in SBFD symbols for UEs in RRC_IDLE/INACTIVE mode. 



Given this agreement, we propose that the corresponding work item objective is rephrased to clarify that SBFD operation in RRC_IDLE/INACTIVE mode for random access is to be specified in Release 19.
Observation 1: RAN1 has agreed in RAN1#117 to support random access in SBFD symbols for UEs in RRC_IDLE/INACTIVE mode.
Proposal 1: Update the Rel-19 Evolution of NR duplex operation objective to clarify that SBFD operation in RRC_IDLE/INACTIVE mode for random access is to be specified in the Release 19 NR_duplex_evo work item.
On the more technical side, RAN1 has discussed the topics of random access for both RRC_IDLE/INACTIVE and RRC_CONNECTED in the same agenda item. In case contention based random access (CBRA) is used, not much difference has been identified for the CBRA operation when triggered by a UE in RRC_IDLE, INACTIVE or CONNECTED mode. For this reason, to simplify the specifications, we think RAN1 and RAN2 shall strive to have a unified solution for RRC_IDLE mode and RRC_Connected mode.
Observation 2: Based on the technical analyses conducted in RAN1, not much difference has been identified for the contention-based random access (CBRA) operation when triggered by a UE in RRC_IDLE, INACTIVE or CONNECTED mode.
Proposal 2: RAN1 and RAN2 to strive for a unified solution for RRC_IDLE mode and RRC_ CONNECTED mode.
The WID may be updated as follows:
	· [bookmark: _Hlk168558045]For subband non-overlapping full duplex (SBFD) operation at gNB side within a TDD carrier:
· <omitted text>
· Study and sSpecify, if justified, SBFD operation to UE in RRC_IDLE/INACTIVE mode for random access [RAN1, RAN2]
· RAN1 and RAN2 to strive for a unified solution for RRC_IDLE mode and RRC_ CONNECTED mode RAN#104 to check whether to proceed normative work
· <omitted text>



2.2	Enhancements for CLI handling
The WID currently states that the detailed CLI handling schemes are to be down-selected by RAN1#117 in May. In this regard, RAN1 has reached the following agreements:
	Agreement
For enhancements for CLI handling, the following are recommended from RAN1's perspective:
· Information exchange of semi-static cell-specific SBFD time and frequency location configuration [RAN3]
· Information exchange of measurement resource configuration, i.e., SSB and/or periodic NZP CSI-RS [RAN3]
· Information exchange of strongest DL beam information [RAN3]
· Information exchange of CLI-mitigation request [RAN3]
· Note: No normative behavior is implied for the gNB receiving the CLI-mitigation request. No need to further send a stop message for CLI mitigation. Detailed signaling can be discussed in RAN3.
· UL resource muting for PUSCH, including [RAN1, RAN2, RAN4]
· Indication/Determination of UL resource muting for PUSCH based on semi-static configuration, assuming comb-2 for both DFT-S-OFDM and CP-OFDM in each allocated PRB and up to 2 symbols in time domain
· Note: No new DCI field / MAC CE is introduced
· PUSCH resource mapping, i.e., rate-matching around the muted REs
· UCI resource determination in symbols with muted REs
· Note: No impact on data and control multiplexing as defined in section 6.2.7, TS 38.212.
· Note: UL resource muting does not apply for Msg A PUSCH and Msg 3 PUSCH.
· Note: UL resource muting applies only for UEs in RRC_CONNECTED mode.
· Note: UE assumes that the UL resource muting pattern does not overlap UL DMRS or PT-RS in the same symbol.
· Note: Power boosting is assumed for REs in the symbol with UL resource muting. PUSCH transmit power does not change across symbols.
· Note: No changes on TBS determination for PUSCH.
· Note: Check impact on transmit signal quality/MPR requirement, if any, with RAN4
· Note: This feature is subject to UE capability
· L1 based UE-to-UE CLI measurement and reporting based on existing CSI framework, including [RAN1, RAN2, RAN4] 
· Measurement resources
· Periodic, semi-persistent, or aperiodic measurement resource (set), i.e., SRS-RSRP resource or CLI-RSSI resource  
· Note: The measurement resources for SRS-RSRP are based on the existing legacy RS patterns. No specification impact for SRS configuration information exchange between gNBs.
· Configuration/Determination of ‘typeD’ QCL assumptions for the CLI measurement resource
· Measurement reporting
· At least aperiodic reporting
· Note: Periodic and semi-persistent reporting can be considered
· New report quantities: e.g. L1-SRS-RSRP, L1-CLI-RSSI and/or measurement resource indices
· Note: At least wideband reporting is supported 
· UCI bits generation 
· Priority rules for multiple CSI reporting
· Note: The existing CSI processing unit, CPU occupation rule and timeline for L1 beam reporting are reused for L1 UE-to-UE CLI measurement and reporting as starting point.
· CLI measurement accuracy requirement [RAN4]
· Note: The above information exchanges are subject to RAN3’s assessment of feasibility and specification impact.




Based on these agreements, we think the CLI-related work item objectives could be modified to reflect the latest RAN1 progress: 
Observation 2: RAN1 has made down-selection in RAN1 #117 for the detailed schemes for gNB-to-gNB CLI handling and UE-to-UE CLI handling.
Proposal 3: Update the Rel-19 Evolution of NR duplex operation objective to clarify the work scope for CLI handling schemes to be specified in the Release 19 NR_duplex_evo work item. Proposed update of WID is as follows.  
	· 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) 
· Specify inter-gNB signaling for information exchange of [RAN3]
· semi-static cell-specific SBFD time and frequency location configuration, and
· CLI measurement resource configuration, i.e., SSB and/or periodic NZP CSI-RS
· Strongest DL beam information and/or CLI-mitigation request 
· Note: No normative behavior is implied for the gNB receiving the CLI-mitigation request. No need to further send a stop message for CLI mitigation. Detailed signaling can be discussed in RAN3.
· Specify UL resource muting for PUSCH including [RAN1, RAN2, RAN4]
· Indication/Determination of UL resource muting for PUSCH based on semi-static configuration, assuming comb-2 for both DFT-S-OFDM and CP-OFDM in each allocated PRB and up to 2 symbols in time domain without introducing new DCI field or MAC-CE
· PUSCH resource mapping, i.e., rate-matching around the muted REs
· UCI resource determination in symbols with muted REs
· Note: No impact on data and control multiplexing as defined in section 6.2.7, TS 38.212.
· Note: UL resource muting does not apply for Msg A PUSCH and Msg 3 PUSCH.
· Note: UL resource muting applies only for UEs in RRC_CONNECTED mode.
· Note: UE assumes that the UL resource muting pattern does not overlap UL DMRS or PT-RS in the same symbol.
· Note: Power boosting is assumed for REs in the symbol with UL resource muting. PUSCH transmit power does not change across symbols.
· Note: No changes on TBS determination for PUSCH.
· Note: Check impact on transmit signal quality/MPR requirement, if any, [RAN4]

· Support UE-to-UE CLI handling scheme(s) (the detailed schemes are to be down-selected from those in TR38.858 by RAN1#117) 
· Specify L1 based UE-to-UE CLI measurement and reporting based on existing CSI framework, including [RAN1, RAN2, RAN4] 
· Measurement resources
· Periodic, semi-persistent, or aperiodic measurement resource (set), i.e., SRS-RSRP resource or CLI-RSSI resource  
· Note: The measurement resources for SRS-RSRP are based on the existing legacy RS patterns. No specification impact for SRS configuration information exchange between gNBs.
· Configuration/Determination of ‘typeD’ QCL assumptions for the CLI measurement resource
· Measurement reporting
· At least aperiodic reporting
· Note: Periodic and semi-persistent reporting can be considered
· New report quantities: e.g. L1-SRS-RSRP, L1-CLI-RSSI and/or measurement resource indices
· UCI bits generation 
· Priority rules for multiple CSI reporting
· Note: The existing CSI processing unit, CPU occupation rule and timeline for L1 beam reporting are reused for L1 UE-to-UE CLI measurement and reporting as starting point.
· Note: Without dedicated optimization for dynamic/flexible TDD. 



[bookmark: _Hlk527071819]3	Conclusions and proposed WI modifications
In this contribution we have discussed the scope and proposed changes of the Rel-19 NR_duplex_evo work item based on RAN1 progress. 
For SBFD operation for random access, the following proposals, observations and proposed WID modifications have been made:
Observation 1: RAN1 has agreed in RAN1#117 to support random access in SBFD symbols for UEs in RRC_IDLE/INACTIVE mode.
Proposal 1: Update the Rel-19 Evolution of NR duplex operation objective to clarify that SBFD operation in RRC_IDLE/INACTIVE mode for random access is to be specified in the Release 19 NR_duplex_evo work item.
Observation 2: Based on the technical analyses conducted in RAN1, not much difference has been identified for the contention-based random access (CBRA) operation when triggered by a UE in RRC_IDLE, INACTIVE or CONNECTED mode.
Proposal 2: RAN1 and RAN2 to strive for a unified solution for RRC_IDLE mode and RRC_ CONNECTED mode.
	· For subband non-overlapping full duplex (SBFD) operation at gNB side within a TDD carrier:
· <omitted text>
· Study and sSpecify, if justified, SBFD operation to UE in RRC_IDLE/INACTIVE mode for random access [RAN1, RAN2]
· RAN#104 to check whether to proceed normative work 
· RAN1 and RAN2 to strive for a unified solution for RRC_IDLE mode and RRC_ CONNECTED mode 
· <omitted text>



For CLI handling, the following proposals, observations and proposed WID modifications have been made:
Observation 2: RAN1 has made down-selection in RAN1 #117 for the detailed schemes for gNB-to-gNB CLI handling and UE-to-UE CLI handling.
Proposal 3: Update the Rel-19 Evolution of NR duplex operation objective to clarify the work scope for CLI handling schemes to be specified in the Release 19 NR_duplex_evo work item. Proposed update of WID is as follows.  
	· 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) 
· Specify inter-gNB signaling for information exchange of [RAN3]
· semi-static cell-specific SBFD time and frequency location configuration, and
· CLI measurement resource configuration, i.e., SSB and/or periodic NZP CSI-RS
· Strongest DL beam information and/or CLI-mitigation request 
· Note: No normative behavior is implied for the gNB receiving the CLI-mitigation request. No need to further send a stop message for CLI mitigation. Detailed signaling can be discussed in RAN3.
· Specify UL resource muting for PUSCH including [RAN1, RAN2, RAN4]
· Indication/Determination of UL resource muting for PUSCH based on semi-static configuration, assuming comb-2 for both DFT-S-OFDM and CP-OFDM in each allocated PRB and up to 2 symbols in time domain without introducing new DCI field or MAC-CE
· PUSCH resource mapping, i.e., rate-matching around the muted REs
· UCI resource determination in symbols with muted REs
· Note: No impact on data and control multiplexing as defined in section 6.2.7, TS 38.212.
· Note: UL resource muting does not apply for Msg A PUSCH and Msg 3 PUSCH.
· Note: UL resource muting applies only for UEs in RRC_CONNECTED mode.
· Note: UE assumes that the UL resource muting pattern does not overlap UL DMRS or PT-RS in the same symbol.
· Note: Power boosting is assumed for REs in the symbol with UL resource muting. PUSCH transmit power does not change across symbols.
· Note: No changes on TBS determination for PUSCH.
· Note: Check impact on transmit signal quality/MPR requirement, if any, [RAN4]

· Support UE-to-UE CLI handling scheme(s) (the detailed schemes are to be down-selected from those in TR38.858 by RAN1#117) 
· Specify L1 based UE-to-UE CLI measurement and reporting based on existing CSI framework, including [RAN1, RAN2, RAN4] 
· Measurement resources
· Periodic, semi-persistent, or aperiodic measurement resource (set), i.e., SRS-RSRP resource or CLI-RSSI resource  
· Note: The measurement resources for SRS-RSRP are based on the existing legacy RS patterns. No specification impact for SRS configuration information exchange between gNBs.
· Configuration/Determination of ‘typeD’ QCL assumptions for the CLI measurement resource
· Measurement reporting
· At least aperiodic reporting
· Note: Periodic and semi-persistent reporting can be considered
· New report quantities: e.g. L1-SRS-RSRP, L1-CLI-RSSI and/or measurement resource indices
· UCI bits generation 
· Priority rules for multiple CSI reporting
· Note: The existing CSI processing unit, CPU occupation rule and timeline for L1 beam reporting are reused for L1 UE-to-UE CLI measurement and reporting as starting point.
· Note: Without dedicated optimization for dynamic/flexible TDD. 
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