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Introduction
The SID for NR duplex evolution aims to identify solutions and evaluate their feasibility to provide enhanced UL coverage, reduced latency, improved system capacity, and improved configuration flexibility for NR TDD operation in unpaired spectrum [1].
d/f-TDD and SBFD operation in the NR TDD network can benefit from gNB coordinated scheduling in time/frequency domain including gNB-to-gNB spatial domain coordination and the use of gNB advanced receivers. In addition, power-domain enhancements such as gNB DL transmit power coordination or UE transmit power control can be used to mitigate CLI. Some of these features require new Xn/F1AP signaling support. Network-side coordinated transmissions of CSI-RS for purpose of CLI signal power measurements and interference estimation is of particular interest when considering advanced gNB scheduler implementations. We also consider enhancements to the Rel-16 CLI reporting feature such as L1 aperiodic UE reporting and CLI reporting with associated spatial domain information as beneficial to improve the UE-side support for d/f-TDD and SBFD operation in the network.
In this contribution, we provide our views on UE-to-UE and gNB-to-gNB CLI enhancements for d/f-TDD and SBFD. These include support for gNB coordinated scheduling in time/frequency and spatial domains and L1-based CLI reporting from UEs.

UE-to-UE co-channel CLI
For UE-to-UE co-channel CLI measurement and reporting enhancements, it was agreed in RAN1#110bis-e that existing channel(s)/signal(s)/measurement resource(s) are re-used as baseline for UE-to-UE co-channel CLI measurement, e.g., SRS resources defined in Rel-16 for the SRS-RSRP measurement, CLI-RSSI resources defined in Rel-16 for CLI-RSSI measurement. Potential enhancements were left FFS. It was also agreed to study L1/L2 based UE-to-UE CLI measurements/reporting while accounting for UE processing/reporting delay and for information exchange delay between gNBs (if applicable) when evaluating the benefits of L1/L2 based CLI measurements/reporting compared to the existing Rel-16 L3 CLI/CSI measurements/report. It was further agreed in RAN1#111 to consider periodic, semi-persistent, aperiodic reporting and periodic, semi-persistent, or aperiodic measurement resource(s) for L1/L2 UE-to-UE CLI reporting as potential enhancements. Event triggered reporting was left FFS. It was further agreed in RAN1#112 that SRS-RSRP and CLI-RSSI are to be further studied as baseline metrics for L1/L2 based UE-to-UE CLI measurements. It was also agreed that measurement resource(s) for CLI-RSSI measurement(s) and SRS resource(s) for SRS-RSRP measurement(s) as defined in Rel-16 can be considered with potential enhancements to be studied. It was also agreed that the existing CSI framework is baseline for measurements and reporting.
Regarding other UE-to-UE co-channel CLI enhancements, it was concluded in RAN1#110bis-e that sensing-based mechanisms are not further considered. It was also concluded that no further design considerations should be given to UE-side advanced receiver for UE-to-UE co-channel CLI handling for d/f-TDD or SBFD while not precluding performance evaluations of UE-side advanced receivers.
In RAN1#112bis-e the following agreements were made.

Agreement
Study the effect on DL/UL performance and specification impact of applying separate open-loop/closed-loop power control parameters with cochannel CLI and without cochannel CLI for the uplink power control of a UE 
Agreement
For UE-to-UE co-channel CLI measurement, study the impact on system performance because of CLI measurement inaccuracy at victim UE due to misalignment between DL reception timing at victim UE of DL channel/signal transmitted from serving gNB and DL reception timing at victim UE of CLI measurement resource transmitted from aggressor UE(s). 


With respect to separate open-loop/closed-loop power control parameters for UL power control of the UE, we consider several such enhancements are needed at least in the case of SBFD. Further discussion is provided in our companion tdoc [3].
With respect to the existing Rel-16 SRS-RSRP and CLI-RSSI measurements and their use for d/f-TDD and SBFD operation, we consider several enhancements are needed.
The Rel-16 NR CLI feature introduced two different types of UE reportable CLI measurements based on SRS: CLI-RSSI and SRS-RSRP. For the CLI-RSSI measurements, the victim UE measures the total received power over the configured CLI-RSSI measurement resource(s). For SRS-RSRP measurements, the victim UE measures the RSRP over configured SRS resource(s) which are transmitted from one or multiple aggressor UEs. These measurements are L3 filtered. Event triggered and periodic reporting modes are supported by RRC. Note that it is not assumed in Rel-16 that the UE supports concurrent DL reception while performing the CLI measurements on the same time-domain resources. UE-side support for simultaneous PDSCH reception and CLI measurements by the measuring UE is an optional UE capability in the Rel-16 CLI feature, e.g., FGs 17-1 and 17-2.
For SBFD operation, the UE-side CLI measurements and associated UE reporting as by the existing Rel-16 CLI feature can in principle be used “as is” at least for the case of inter-cell intra-subband CLI reporting. In this case, SRS transmissions from interfering (aggressor) UEs transmitting in the SBFD UL subband in a neighbor cell are reported by the victim UEs receiving in the SBFD DL subband of an SBFD slot in the serving cell. This case corresponds to unaligned SBFD UL subbands, e.g., differently configured frequency-domain occupancy of the SBFD UL subbands in the two neighboring NR TDD cells. This deployment case is not expected to occur often in practical SBFD deployments. It can be expected that the SBFD UL subband when deployed is then most of the time aligned across TDD cells of the operator at least in a network segment. Edge effects such as when the band segment of the operator changes can exist but are rare. A more frequently expected SBFD deployment case resulting in non-aligned SBFD UL subband(s) may occur at the edge of the operator network segment where SBFD is deployed at the gNB side. Here, the NR TDD cells with SBFD support will need to inter-operate with legacy co-channel NR TDD cells of the operator. No SBFD UL subband is available in these legacy TDD neighbor cells. Both cases are shown in Figure 1.
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Figure 1: UE-to-UE CLI scenarios for SBFD: aligned and unaligned cases

For SBFD operation, Rel-16 SRS based CLI measurements have limitations in the cases of inter- or intra-cell inter-subband CLI reporting.
When SRS is to be transmitted by the aggressor UE in the SBFD DL subband(s) of the SBFD slot, DL transmissions from the gNB in these measurement resources are to be muted and no DL transmission occurs in the corresponding SBFD symbols. gNB-side SIC is then not active. Another limitation is that in the context of SBFD operation when the UE is configured with the SBFD UL subband, the UE does not expect to be configured or scheduled for UL transmissions using PUSCH or PUCCH outside the UL subband at least in the case when SBFD is configured on D symbols. The case of UL transmission of SRS by the aggressor UE for purpose of UE-to-UE CLI estimation by victim UEs must therefore be separately considered. To sound the SBFD DL subband(s), the aggressor UE must be able to transmit outside the configured SBFD UL subband. Due to RF implementation constraints, gNB SIC cannot apply SBFD operation on the SBFD DL subband(s) of symbols where SRS transmissions for purpose of CLI estimation occur. These symbols are then not schedulable for UL data transmission and are only used as sounding symbols by the aggressor UE. The UE-reported signal strength measurements, e.g., SRS-RSRP would therefore be biased with respect to the actual UL-DL inter-subband interference in the SBFD slot. This limitation directly relates to Rel-16 UE capabilities. In the Rel-16 CLI feature, simultaneous reception of DL signals/channels and CLI-RSSI or SRS-RSRP measurement resources by the UE is not required. Note that aggressor UEs transmitting the SRS in the SBFD DL subband(s) of an SBFD slot would reduce the DL throughput because the measuring victim UEs do not necessarily need to support concurrent DL PDSCH reception if the principles of Rel-16 operation are applied.
One possible solution is therefore to mandate UE support for FGs 17-1 and 17-2 for the SBFD-aware UEs. The gNB can then schedule DL transmissions on the SBFD symbol while SRS are being transmitted by the aggressor UE.
For SBFD and d/f-TDD operation, extending the Rel-16 CLI feature to support L1-based CLI reporting is another promising CLI enhancement.
One issue with Rel-16 CLI feature is the L3 latency associated with the Rel-16 CLI measurement reporting. Reporting delays are incurred not only because of L3 filtering of SRS-based L1 measurements by the victim UE but also because the CLI report from the victim UE must use RRC signaling to the gNB-CU. L1 (or L2) based CLI reporting from the UE doesn’t suffer from such added latency and can be made available to the gNB scheduler faster. The second issue is that the Rel-16 CLI reporting uses periodic CLI measurement resources. There is no flexibility to trigger and report the CLI on-demand. This prevents the Rel-16 CLI feature from being useful for the gNB scheduler in the context of SBFD operation and selecting UE pairings on the SBFD symbols or to adapt according to fast UL-to-DL interference variations and imposes processing timeline constraints when the reported CLI measurements are used for purpose of gNB-side beam selection. L3 based configuration also implies that from the UE perspective, RRC procedures must always be used to re-configure the CLI measurement resources. This adds delays in the order of 5-10 msec’s. Another limitation using the existing Rel-16 CLI reporting is that it currently cannot be associated with spatial-domain information, e.g., Tx and/or Rx beam(s). However, exploiting CLI reports at the gNB for purpose of beam management for the UEs can be seen as one promising interference management solution for SBFD and d/f-TDD.
Introduction of a L1 aperiodic CLI reporting feature for SBFD and d/f-TDD operation is therefore motivated by the inability of the gNB to precisely know or at least estimate the UE-side link conditions to solicit L1 reporting from the UE when scheduling on SBFD symbols at short and medium timescale, e.g., up to 100 msec. L1 SRS-based CLI measurements are useful for gNB-side coordinated scheduling or coordinated beamforming. In general, the gNB can estimate average UE-side interference conditions and the can track variations of the UE-side interference levels over longer time periods. For example, a gNB can trigger CLI reporting based on a number of gNB-side observable events such as successive PDSCH transmission failures or high missed detection rates inferred from absence of PUCCH from the UE. However, the tracking of the UE-side interference conditions cannot easily be done for short and medium timescales when selecting the candidate UE pairings for gNB scheduling on the SBFD symbols.
A possibility is to extend the existing Rel-16 CLI feature by introducing L1 aperiodic CLI reporting. For example, the gNB can configure the periodic SRS transmission from potential aggressor UEs following the principles of Rel-16. These SRS transmission configurations can be signaled by the gNB to the potential victim UEs. The potential victim UEs measure CLI on the configured SRS transmission resources without reporting periodic CLI measurements. Only if the victim UE observes that SRS-based CLI measurement, e.g., SRS-RSRP, is above a gNB-configured CLI reporting threshold, the UE transmits the L1 aperiodic CLI report to the gNB. Similar to the case of beam failure recovery in existing NR specifications, an SR-based or a PRACH-based approach can be used for the L1 aperiodic CLI report.
L1-based CLI reporting from the reporting (victim) UE should also be enhanced with respect to spatial domain assumptions and/or reporting of associated beam information. For example, the indication of QCL-typeD assumption {RX parameter} preferred or not preferred is of importance when QCL-typeD is applicable. The victim UE may measure the UE-to-UE interference on the configured SRS resources for CLI reporting by changing to QCL-typeD. The victim UE can measure and report a beam-specific L1 SRS-based CLI measurement. Note that it is up to the UE implementation whether the QCL-typeD assumption is changed, but the gNB should know the corresponding UE behavior assumed by the UE implementation for purpose of the CLI reporting. gNB scheduling such as MCS selection for the UE can then be handled by the gNB accordingly.
Another question that must be considered then is the need and practicality for gNB-to-gNB signalling of configured CLI measurement resources using Xn/F1AP for purpose of inter-cell CLI handling. Such an approach is only meaningful when periodic SRS transmissions from aggressor UEs in the cell are configured. Even then, actual measurement reporting of the CLI-RSSI and SRS-RSRP measurements from the inter-cell victim UEs across Xn/F1AP is undesirable due to the associated signaling load and interface latency. We consider it feasible if at least the periodically configured UE-to-UE CLI measurement resources of the TDD cell are exchanged over Xn/F1AP. The neighboring co-channel gNBs can then configure corresponding CLI reporting from co-channel victim UEs in their own cells accordingly.
Proposal 1: UE-to-UE co-channel CLI measurement and reporting configurations should be enhanced to support L1 aperiodic CLI reports.
Proposal 2: UE-to-UE co-channel CLI measurement and reporting configurations should be enhanced to support associated spatial domain information.
Proposal 3: Xn/F1AP signaling is extended to indicate the configured periodic Rel-16 CLI measurement resource(s) in a cell to co-channel neighbor gNBs.

gNB-to-gNB co-channel CLI handling
For gNB-to-gNB co-channel CLI spatial domain enhancements, it was agreed in RAN1#110bis-e that at least recommended/restricted beams, beam nulling, beam pairing between gNBs using spatial domain coordination can be studied. In RAN1#112 it was further agreed that DL Tx beam information of the gNB can be exchanged between gNBs. Reference signal resource ID, e.g., NZP-CSI-RS resource ID, SSB index, can be used as beam information exchange between gNBs. It was also agreed to study the benefit and the procedure of the information exchange of at least the preferred/non-preferred DL beams of the aggressor gNBs, based on the beam information exchanged between gNBs.
For gNB-to-gNB co-channel CLI and/or channel measurement enhancements, it was agreed in RAN1#111 that at least periodic NZP CSI-RS/SSB are assumed as baseline in the RAN1 study. It was left FFS whether SSB can be CD-SSB or NCD-SSB. It was also agreed that RAN1 in the study assumes that exchange of configuration for NZP CSI-RS /SSB can be an enabler for the gNB-to-gNB co-channel CLI and/or channel measurements. In RAN1#112 it was further agreed that it is assumed that both CD-SSB and NCD-SSB can be used for the gNB-to-gNB co-channel CLI measurement.
Regarding other gNB-to-gNB co-channel CLI enhancements, it was concluded in RAN1#110bis-e that potential enhancements to the Rel-16 RIM feature or introduction of any sensing-based mechanisms are not further considered. It was also agreed that the potential benefit of UL resource muting can be studied further for gNB-to-gNB co-channel CLI handling. In RAN1#112 it was agreed to study the benefit of knowledge among gNBs of configurations such as SBFD time/frequency configuration.
The following agreements were made in RAN1#112bis-e.

Agreement
For the gNB-gNB co-channel CLI measurement, both RSRP and RSSI can be used as measurement metric for evaluation purposes only.
Agreement
For enhancement of gNB-to-gNB co-channel CLI measurement and/or channel measurement, following options are studied for UL resource muting. 
· Option 1: Transparent UL resource muting method (e.g., avoid the scheduling on measurement resource)
· Option 2: Non-transparent UL resource muting method (e.g., define UL resource muting pattern with one or more RE/RB muting patterns)
Agreement
Study the effect on DL performance and the UL performance of DL Tx power adjustment to evaluate the feasibility of such scheme to overcome the gNB-to-gNB co-channel CLI.
Agreement
For gNB-gNB co-channel CLI measurement and channel measurement, study the impact on system performance because of CLI measurement inaccuracy at victim gNB due to misalignment between UL timing at victim gNB and DL reception timing at victim gNB of CLI measurement resource transmitted from one or more aggressor gNB.
· Including potential impact on UL performance


With respect to gNB-to-gNB CLI and/or measurement enhancements, when NZP CSI-RS resource sets are configured as RE-level CLI measurement resources in DL slots by the aggressor gNB, the victim gNBs obtain the time- and frequency-domain locations of the configured NZP CSI-RS reference signals over Xn/F1AP. The NZP CSI-RS for gNB-to-gNB CLI estimation are inserted into the DL transmissions from the aggressor gNB, and the victim gNBs estimate observed CLI levels and can adjust their own scheduling behavior accordingly (Figure 2).
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Figure 2: NZP CSI-RS resource set(s) for gNB-to-gNB CLI estimation

This approach has the benefit of much reduced overhead. A gNB can multiplex the NZP CSI-RS measurement signal with PDSCH transmissions at RE level. NZP CSI-RS resources provided as RE-level CLI measurement resources for inter-gNB CLI measurements can re-use the existing Rel-15 NR functionality. Any SCS and any FR frequency range is supported.
It can be expected that NZP CSI-RS resources provided to neighbor gNBs primarily serve the purpose of estimating inter-gNB CLI levels when the aggressor gNB uses UE-specific beams. SSB resources provided as CLI resources may be useful for coarse tracking of CLI levels on the coverage beams even in absence of actual PDSCH scheduling. In our view, knowing the SSBs from the aggressor gNB is also useful with respect to better CLI estimation quality for NZP CSI-RS based CLI measurements by the victim gNB when considering AFC and AGC. The CD-SSB transmissions from neighboring gNBs in the TDD deployment may result in time-aligned transmissions from gNBs due to regulatory TDD transmit timing alignment requirements. SSB transmissions in the deployment can often be located on the same frequency-domain position in the synchronization raster to facilitate UE intra-frequency measurements. In such cases, SSB reception by a victim gNB may not always be possible unless the gNB implementation choses to implement an SSB transmission muting pattern in the cell. Another approach is to configure NCD-SSBs as CLI measurement resources. These can be configured on the NR channel raster and on non-conflicting time-domain resources.
The availability of the known NZP CSI-RS measurement resources is also beneficial for gNB-side advanced receiver implementations for both d/f-TDD or SBFD operation. The NZP CSI-RS based CLI resources which are provided as inter-gNB CLI measurement resources allow for a significantly increased number of concurrent CLI measurement signals. This is particularly useful in dense TDD small cell deployments where CLI levels from many Local Area (LA) base stations may need to be estimated simultaneously by the gNB.
Proposal 4: For gNB-to-gNB co-channel CLI and/or measurement enhancements, Xn/F1AP signaling can indicate NZP CSI-RS resource, SSB resources, DL muting patterns of the aggressor gNB to the victim gNB.

The use of NZP CSI-RS measurement resources, or more specifically the NZP CSI-RS resource sets, requires Xn/F1AP signaling support. Network-side coordinated transmissions of the NZP CSI-RS resource(s) set(s) for signal power and interference measurement resources is required. DL muting patterns may be required for gNB-to-gNB CLI estimation to enable more reliable measurement performance when multiplexing the NZP CSI-RS resources on symbols due to AGC in the measuring gNB. Configuration by OAM can be used.
From the perspective of the victim gNB measuring the inter-gNB co-channel CLI levels, UL muting patterns to improve the CLI interference estimation for gNB advanced scheduler can also be beneficial. Two options for study were agreed in RAN1#112bis-e as Option 1 (transparent UL resource muting method) and Option 2 (non-transparent UL resource muting method, e.g., UL resource muting pattern defined with one or more RE/RB muting patterns).
In our view, only transparent UL muting according to Option 1 should be considered. The gNB scheduler of the measuring (victim) gNB can use UL scheduling gaps as UL silent periods in the serving cell once the configuration of NZP CSI-RS measurement resources from the aggressor gNBs are known. Option 2 would result in high NR specification and UE modem design impacts. It should also be considered that non-transparent UL resource muting patterns if supported are then only available for the Rel-19 UEs. The potential benefit of Option 2 therefore depends on the penetration rate of such UEs. The gNB implementation must therefore still be able to rely on transparent UL resource muting according to Option 1 as fallback.
Proposal 5: For UL resource muting, if found beneficial and feasible, support Option 1 (transparent UL resource muting).

Actual gNB-side co-channel CLI measurements on the NZP CSI-RS resources are difficult to exchange in real-time on the existing network interfaces. We therefore consider the introduction or definition of additional NG-RAN (“gNB-side”) measurements in 38.215 based on the NZP CSI-RS configured as CLI measurement resources for gNB-to-gNB co-channel measurements as not meaningful.
Proposal 6: For gNB-to-gNB CLI and/or measurement enhancements, no new gNB-side measurement capabilities are introduced in 38.215.

In summary, for gNB-to-gNB CLI and/or measurement enhancements, a 1-way signaling indication on Xn/F1AP can be considered sufficient. No separate indication other than the configured NZP CSI-RS or SSB resources which are provided as resources for CLI measurements by neighbor gNBs is required over Xn/F1AP. Support for Option 1 (transparent RB-level muting) can be left to gNB scheduler implementation and does need to be specified. The aggressor gNB indicates its own configuration of measurement signals provided for inter-gNB measurements and any associated muting pattern, if needed, to the victim gNB(s). Victim gNBs can account for the estimated inter-gNB CLI interference in the receiver implementation but cannot report back measurements or reporting metrics to aggressor gNBs.
With respect to gNB-to-gNB co-channel CLI spatial domain enhancements, a 2-way signaling exchange is required. For inter-gNB spatial coordination, the aggressor gNB indicates the reference signal resource ID (NZP-CSI-RS resource ID and SSB index) to the victim gNB(s) on X1/F1AP. Based on the measurements of the inter-gNB CLI measurement resources of the aggressor gNB, the victim gNB can indicate the preferred or non-preferred DL beams of the aggressor gNB back to the aggressor gNB using X1/F1AP. The aggressor gNB can adapt its transmission beam settings. No associated normative gNB behavior is necessary for either victim or aggressor gNB.
Proposal 7: For gNB-to-gNB co-channel CLI spatial domain enhancements, Xn/F1AP signaling is extended to indicate the reference signal resource ID (NZP-CSI-RS resource ID and SSB index) from the aggressor gNB to the victim gNB and to indicate the preferred/non-preferred DL beams of an aggressor gNB from the victim gNB to the aggressor gNB.

With respect to other gNB-to-gNB co-channel CLI enhancements, we consider it beneficial to allow for the possibility to indicate the intended SBFD configurations of a TDD cell in frequency- and time-domain between gNBs. One reason is that NR TDD deployments with SBFD support must account for existing network segments requiring NSA operation or NR-DC where MCGs and SCGs operate mostly independently during radio access. In our view, the same approach can be followed as already being used for existing Xn/F1AP inter-gNB information exchange signaling such as Intended TDD DL- UL Configuration, Data Traffic Resources, Served Cell Information NR, etc. Therefore, a 1-way signaling indication on Xn/F1AP can be considered sufficient for the Intended SBFD configuration. A gNB can indicate its own intended SBFD time-/frequency domain configuration to other gNB(s). Other gNBs can account for the indicated SBFD configuration in their receiver implementation or their gNB scheduler. No associated normative gNB behavior is necessary for either gNB. For example, the gNB indicating the Intended SBFD configuration may use the same SBFD configuration in frequency-domain or choose another SBFD configuration or can possibly use the indicated set of SBFD time-domain resources or choose another set of SFBD symbols/slots.
Proposal 8: For other gNB-to-gNB co-channel CLI enhancements, Xn/F1AP signaling can be used to indicate the intended SBFD time-/frequency-domain configuration of the NR TDD cell to other gNBs.

Conclusion
In this contribution, we made the following proposals:
Proposal 1: UE-to-UE co-channel CLI measurement and reporting configurations should be enhanced to support L1 aperiodic CLI reports.
Proposal 2: UE-to-UE co-channel CLI measurement and reporting configurations should be enhanced to support associated spatial domain information.
Proposal 3: Xn/F1AP signaling is extended to indicate the configured periodic Rel-16 CLI measurement resource(s) in a cell to co-channel neighbor gNBs.
Proposal 4: For gNB-to-gNB co-channel CLI and/or measurement enhancements, Xn/F1AP signaling can indicate NZP CSI-RS resource, SSB resources, DL muting patterns of the aggressor gNB to the victim gNB.
Proposal 5: For UL resource muting, if found beneficial and feasible, support Option 1 (transparent UL resource muting).
Proposal 6: For gNB-to-gNB CLI and/or measurement enhancements, no new gNB-side measurement capabilities are introduced in 38.215.
Proposal 7: For gNB-to-gNB co-channel CLI spatial domain enhancements, Xn/F1AP signaling is extended to indicate the reference signal resource ID (NZP-CSI-RS resource ID and SSB index) from the aggressor gNB to the victim gNB and to indicate the preferred/non-preferred DL beams of an aggressor gNB from the victim gNB to the aggressor gNB.
Proposal 8: For other gNB-to-gNB co-channel CLI enhancements, Xn/F1AP signaling can be used to indicate the intended SBFD time-/frequency-domain configuration of the NR TDD cell to other gNBs.

[bookmark: _In-sequence_SDU_delivery]References
1. [bookmark: _Ref77157032][bookmark: _Ref189809556][bookmark: _Ref174151459]RP-223041 “Revised SID: Study on evolution of NR duplex operation”; RAN#98-e
1. R1-2305511 “Discussion on evaluation for NR duplex evolution”; Samsung
1. R1-2305512 “On SBFD for NR duplex evolution”; Samsung
1. R1-2303128 “Dynamic and flexible TDD for NR duplex evolution”; Samsung
	1/8	
image1.jpeg
SBFD inter-subband interference (aligned case)
n78, SCS=30 kHz, channel BW=100 MHz

DL subband DL subband

& 40 MHz 40 MHz
SBFD gNB2
SBFD gNB1
f
SBFD gNB1 SBFD gNBL
P .
I'l‘\m B Ll I' oL SBFD gNB2
- il ar
L 5} (T .
U ouwe e UE
A UE e\ / N — ) >4
UE-to-UE interference gNB-to-gNB interference
UL to DL interference DL to UL interference

SBFD inter-subband interference (non-aligned case)
n78, SCS=30 kHz, channel BW=100 MHz

No SBFD
DL subband DL subband

ULSB

40 MHz 20 MHz

40 MHz

SBFD gNB2
SBFD gNB1

SBFD gNB1

]
SBFD gNB2 |-‘ oL SBFD gNB2
- uk oL»
— =
t ué u‘z Ut ‘lIE %E
VB 2 D\ =/
UE-to-UE interference gNB-to-gNB interference

UL to DLinterference DL to UL interference




image2.png
gNB1Tx: DL CLI-RS

gNB2 Rx: measures CLI RS

t
gNBL ’—\
U‘ DL gNB2
o @
UEL
o %E2
gNB-to-gNB interference

DL to UL interference




