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1.1.1 Cross Link Interference (CLI) handling and Remote Interference Management (RIM) for NR
NR_CLI_RIM-core; WID in RP-182864. Please refer to the WID for detailed scoping
R1-1901337
Work plan for Rel-16 WI on Cross Link Interference (CLI) handling and Remote Interference Management (RIM) for NR
LG Electronics

1.1.1.1 Cross-link interference measurements and reporting at a UE
R1-1901338
Summary of Issues on UE-UE CLI measurements and Network Coordination Mechanism
LG Electronics
Agreement

The following CLI measurements are supported:
· SRS-RSRP:

· Linear average of the power contributions of the SRS to be measured over the configured resource elements within the considered measurement frequency bandwidth in the time resources in the configured measurement occasions
· RSSI:

· The linear average of the total received power observed only in certain OFDM symbols of measurement time resource(s), in the measurement bandwidth, over the configured resource elements for measurement by the UE
For SRS-RSRP:
· The number of SRS to be monitored by the UE should not exceed 8 within a slot
· Network may configure more than 8 SRSs over different slots
· The total number of SRSs to be monitored by a UE should not exceed [32]

· The UE is not required to perform time tracking or time adjustment other than a constant offset relative to its own DL timing in order to perform SRS-RSRP measurement
· FFS: Details on how the constant offset is derived by the UE. The constant offset of 0 is not precluded.
· FFS: Whether or not to have measurement accuracy relaxation

· FFS: Timing for the transmission point of view
· UE is not required to measure SRS using different SCS compared to the downlink active BWP SCS of the same carrier
R1-1901372
Summary#1 of Issues on UE-UE CLI measurements and Network Coordination Mechanism
LG Electronics
Agreement

Measurement resource for SRS-RSRP measurement is configured by SRS resource configuration.

FFS: Whether REs for PDSCH is rate matched around the REs for SRS for SRS-RSRP measurement or not.
FFS: Whether OFDM symbol(s) for PDSCH is rate-matched or not.

· Note: If Rel-15 already supports this functionality, no additional specification support will be introduced

Agreement
For measurement resource for RSSI measurement is configured by
· Symbol-level indication (e.g. starting OS and ending OS) and PRB level indication (e.g., starting PRB and ending PRB) within downlink active BWP
R1-1901373
Summary#2 of Issues on UE-UE CLI measurements and Network Coordination Mechanism
LG Electronics

Agreement

For SRS-RSRP measurement report, L3 measurement reporting is applied
Agreement
For CLI-RSSI, L3 measurement reporting is applied
· FFS: Whether SRS-RSRP measurement report and CLI-RSSI measurement report can be configured together for a UE
· Whether UE should be required to perform SRS-RSRP measurement and CLI-RSSI measurement simultaneously
Agreement

For L3 measurement reporting of RSSI/SRS-RSRP, the specification detail on the reporting and triggering mechanism is discussed in RAN2

· Send an LS to RAN2 (LGE, Hyunsoo)
R1-1901426
[DRAFT] LS on UE-UE CLI measurement and reporting
LG Electronics
The LS is endorsed in R1-1901405

R1-1901374
Summary#3 of Issues on UE-UE CLI measurements and Network Coordination Mechanism
LG Electronics
Agreement

From a specification perspective, the measurement/report configuration of CLI-RSSI and SRS-RSRP are independent.

FFS: UE capability discussion

R1-1900052
Discussion on UE-UE measurement for CLI management
Huawei, HiSilicon

R1-1900124
UE-to-UE CLI measurements
vivo

R1-1900221
Discussion on UE-to-UE measurement and reporting for CLI mitigation
ZTE Corporation

R1-1900297
Discussion on CLI measurement and reporting
OPPO

R1-1900408
Discussion on UE-UE cross link interference measurements and reporting
CMCC

R1-1900448
Cross-link interference measurements and reporting
AT&T

R1-1900489
UE-UE CLI measurement and reporting
Intel Corporation

R1-1900554
Cross-link interference measurements and reporting at a UE
Samsung

Withdrawn

R1-1900617
Discussion on UE-to-UE CLI measurement and reporting at a UE
LG Electronics

R1-1900679
Discussion on UE measurement and reporting for CLI
CATT

R1-1900758
On UE-side cross-link interference measurement and reporting
Ericsson

R1-1900836
CLI Measurements for Dynamic TDD Concepts in NR
Nokia, Nokia Shanghai Bell

R1-1900892
Signal transmission and measurement for UE-to-UE CLI
Qualcomm Incorporated

R1-1900988
RSSI based UE-to-UE CLI measurement and reporting
ITRI

R1-1901063
Cross-link interference measurements and reporting at a UE
Samsung

R1-1901136
On Cross-link interference measurements and reporting UE-UE CLI measurement
CEWiT

1.1.1.2 Network coordination mechanism(s) for CLI

Agreement

For inter-gNB exchange of intended UL/DL configuration, time-domain resources indication is exchanged.

· The direction of time resources is designated as an intended DL slot(s)/symbol(s) or intended UL slot(s)/symbol(s).

· FFS: whether the remaining region which is not indicated as DL or UL is interpreted as unused or flexible

· FFS: detail message format

· Note: Need to further check this information (e.g. TDD DL/UL configuration, Actually Transmitted SSB, RACH configuration)

The indicated configuration is assumed to be valid until a new configuration is received

The above information exchange is not to mandate specific behavior at the receiving gNB

The above information exchange is not to mandate specific behavior at the transmitting gNB

R1-1900053
Discussion on network coordination mechanisms for CLI management
Huawei, HiSilicon

R1-1900125
Network coordination for CLI management
vivo

R1-1900222
Discussion on network coordination mechanisms for CLI mitigation
ZTE Corporation

R1-1900298
Discussion on network coordination mechanism(s) for CLI
OPPO

R1-1900409
Discussion on backhaul information exchange for CLI management
CMCC

R1-1900449
Network coordination mechanisms for CLI
AT&T

R1-1900490
Network coordination for CLI management
Intel Corporation

R1-1900555
Network coordination mechanism(s) for CLI
Samsung

Withdrawn

R1-1900618
Discussion on network coordination and information exchange for CLI
LG Electronics

R1-1900759
On network coordination mechanisms for CLI mitigation
Ericsson

R1-1900837
Network-based coordination of UL/DL configurations
Nokia, Nokia Shanghai Bell

R1-1900893
Network coordination and gNB information exchange for CLI
Qualcomm Incorporated

R1-1901064
Network coordination mechanism(s) for CLI
Samsung

R1-1901138
On Network coordination mechanisms for CLI measurement
CEWiT

1.1.1.3 RIM RS resource and configurations
Agreement
· OAM configures RIM-RS configurations and provide necessary additional configuration information for one or more of functionalities of RIM-RS.

· RIM-RS configuration refers to the parameter set that includes sequence, time-frequency resource, periodicity, etc

· FFS: detailed signalling for RIM-RS configuration for repetition and near/far functionality indication,

· FFS: How to support repetition by configuration, as well as if explicit indication of near/far functionality is needed

Agreement

· Specification defines unique RIM-RS indices for indication of RIM-RS resources (in time-domain, frequency-domain, and sequence)

· Specification provides configurable mapping rule between the RIM-RS indices and Set ID;

· FFS: Details on how to handle repetition

· Note that the configurable mapping rule should be available and common to all gNBs

Agreement
A gNB can be configured with multiple set IDs
· For each set ID, multiple RIM-RS configurations can be configured
· From RX gNB perspective, there is no additional handling required compared to multiple gNBs with each gNB configured with a single set ID

Agreement

From the same transmitting gNB perspective, RS-1 and RS-2 differentiation is done in time domain only
Agreement
For different gNB in a network, RS-1 and RS-2 differentiation is done in time domain only.
Agreement
For indication of either “enough migitation” or “not enough mitigation”, two basic RIM-RS resources are used

· The two resources use the same time/frequency resource but different sequences

Agreement

For repetition/near-far-functionality, multiple basic RIM-RS resources for a gNB transmission can be configured only in consecutive TDD DL/UL switching period, with one basic RIM-RS resource per TDD DL/UL switching period

· The maximum number of consecutive TDD DL/UL switching periods for repetition/near-far-functionality is 8 (the number can be either 2, 4, or 8) with near-far functionality and with repetition

· The first half of consecutive TDD DL/UL switching periods is for repetition

· The second half of consecutive TDD DL/UL switching periods is for repetition 

· Between the first and the second half of consecutive TDD DL/UL switching periods is for near-far-functionality

· The maximum number of consecutive TDD DL/UL switching periods for repetition is 4 (the number can be either 1, 2, or 4) without near-far functionality and with repetition only
· The maximum number of consecutive TDD DL/UL switching periods is 2 with near-far functionality only

Agreement
For each basic RIM-RS resource, the OFDM symbol position within the TDD DL/UL switching period can be individually configured

Agreement
RIM-RS sequence is mapped in the frequency with respect to a common reference point for all gNBs. The reference point is configured by OAM.
Agreement
The RIM RS bandwidth is defined as the number of PRBs.

· For carrier bandwidth smaller than 20MHz, the RIM RS bandwidth is configured as 

· For 30kHz SCS: min{48 RB, carrier bandwidth}

· For 15kHz SCS: min{96 RB, carrier bandwidth}

· For carrier bandwidth larger than 20MHz, the maximum RIM RS bandwidth can be configured from a set of SCS and PRB combination, including

· {15kHz, 96 RB} = 17.28MHz

· {30kHz, 48 RB} = 17.28MHz

· {30kHz, 96 RB} = 34.56MHz

· FFS: other combinations for larger RS bandwidth and/or better frequency utilization

Agreement

The initialization seed for RIM-RS is configured by OAM and the subsequent seed will be changing over time

Agreement

Maximum 22 bit gNB set ID is supported

· Actual number of gNB set ID is configurable

Agreement
· The number of RIM RS sequence (CDM) in each DL/UL switching points is configurable and common for all the DL/UL switching points transmitting RIM RS-1

· The number of RIM RS sequence (CDM) in each DL/UL switching points is configurable and common for all the DL/UL switching points transmitting RIM RS-2

· The maximum number of total RIM RS sequence within 10ms is 32 regardless how many DL/UL switching points are configured in the 10ms. 

Agreement

The maximum number of candidate frequency resource (Y) for RIM-RS detection is
· 1, for bandwidth < 40 MHz.

· 2, for bandwidth ≥ 40 MHz and < 80 MHz.

· 4, for bandwidth ≥ 80 MHz and ≤ 100 MHz.

For further study
Global periodicity is configured based on granularity of FS periodicity containing single DL/UL switching points or FS periodicity containing dual DL/UL switching points

· when RIM RS-1 reources and RIM RS-2 resources are configured in different DL/UL switching point for each gNB, the RIM RS-1 and RIM RS-2 for each gNB bear different set ID, global periodicity is based on both all required RIM RS-1 resources, and all required RIM RS-2 resources 

Agreement

All configured basic RIM-RS resources have the same bandwidth and the same subcarrier spacing
R1-1900051
Discussion on RS design for RIM purpose
Huawei, HiSilicon

R1-1900223
Discussion on RIM RS resource and configurations
ZTE Corporation

R1-1900329
On RIM RS design
CATT

R1-1900410
Discussion on configuration of RIM RS
CMCC

R1-1900491
RIM RS design
Intel Corporation

R1-1900556
RIM RS resource and configurations
Samsung

Withdrawn

R1-1900619
Discussion on RIM RS resource and configuration
LG Electronics

R1-1900661
Discussion on remote interference mitigation mechanisms for RIM
Hisense

Withdrawn

R1-1900760
On RIM RS resource and configurations
Ericsson

R1-1900838
Discussion on RIM-RS configurations
Nokia, Nokia Shanghai Bell

R1-1900894
RIM RS design and configurations
Qualcomm Incorporated

R1-1901065
RIM RS resource and configurations
Samsung

R1-1901109
Discussion on remote interference mitigation mechanisms for RIM
Hisense

R1-1901139
On RIM RS resource and configurations mechanism
CEWiT

1.1.1.4 OAM functions to support RIM operation
Agreement

· OAM configures gNB to turn ON or OFF RIM-RS monitoring
· OAM configures gNB with information required for periodic RIM-RS monitoring
Agreement
The OAM configures gNBs to report the all necessary information derived from the detected RIM-RS
R1-1900050
Discussion on OAM functions and RIM mechanisms
Huawei, HiSilicon

R1-1900224
Discussion on OAM functions to support RIM operation
ZTE Corporation

R1-1900330
Discussion on OAM involvement in RIM operation
CATT

R1-1900411
Discussion on OAM functions to support RIM operation
CMCC

R1-1900492
OAM functions to support RIM operation
Intel Corporation

R1-1900557
OAM functions to support RIM operation
Samsung

R1-1900620
Discussion on OAM functions to support RIM operation
LG Electronics

R1-1900761
On OAM functions to support RIM operations
Ericsson

R1-1900839
Discussion on OAM functions for NR RIM
Nokia, Nokia Shanghai Bell

R1-1900895
OAM functions for RIM
Qualcomm Incorporated

R1-1901140
On OAM functions to support RIM operation
CEWiT

1.1.1.5 Others

R1-1900402
Update of evaluation results
CATT

R1-1900412
Discussion on methods to carry indicating information
CMCC

R1-1900413
Discussion on open issues of NR-RIM RS design
CMCC

R1-1900414
Updated simulation results of NR-RIM
CMCC

R1-1900762
On length of set ID
Ericsson

R1-1900763
TP on specification of RIM-RS to 38.211
Ericsson

Withdrawn

R1-1900764
Evaluation results for CLI mitigation schemes
Ericsson

R1-1900840
Further evaluation results on RIM-RS design
Nokia, Nokia Shanghai Bell

R1-1901254
Discussion on mapping of gNB set ID
Huawei, HiSilicon

R1-1901267
Discussion on frequency domain aspects for RIM-RS
Huawei, HiSilicon

R1-1901268
Discussion on signal generation for RIM-RS
Huawei, HiSilicon

