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Introduction
In this contribution, the summary on RIM RS design for RIM WI and details on other remaining open issues in the SI is provided.
RIM RS resource and configurations
In the WID objective, the fundamental work for RAN1 is to specify the RIM RS resource and configurations.
· Specify RIM RS resource and configurations, including [RAN1]
· A basic RIM-RS resource
· Configuration of RIM-RS and distinguishable RIM RS-1/2 resources, including sequence type, time and frequency transmission pattern
0. Determine gNB set identification information through detection of RIM-RS(s) by implicit or explicit indication. Determine further information that can be carried by the RIM-RS, such as “Ducting phenomenon exists”, “Enough mitigation” & “Not enough mitigation”, [RAN1, SA5]

General consideration

	Company
	Proposal

	CMCC (R1-1900410)
	[bookmark: _Hlk534908909]Observation 1: A gNB can be configured with multiple RIM-RS configuration, where, each RIM-RS configuration is reserved to serve multiple Causes.
Observation 2: The maximum number of RIM-RS configurations relies on the number of possible combinations of Causes.
Observation 3: Transmission resource pool can be divided into time-domain resource pool, frequency-domain resource pool, and sequence pool. Each transmission resource can be uniquely indexed by resources index span in <time, frequency, sequence> dimension.
Proposal 1: Regarding each given RIM-RS configuration, in order to achieve consistent understanding among transmitters and receivers on which Set ID should use which transmission resource, it is preferred that OAM configures the whole transmission resource pool per network per RIM-RS configuration for each gNB, and specification defines the mapping rule between the transmission resources index and Set ID.
Proposal 2: Each RIM-RS configuration contains at least the following
· Cause(s) for the RIM-RS configuration,
· Transmission resource pool per network per RS configuration.
Proposal 3: OAM can configure Cause definition as well as the relationship between RIM-RS configurations and combination of Causes, where the Causes include:
· RS functionality, e.g., to provide information whether the atmospheric ducting phenomenon exists; to assist the aggressor to identify how many UL OFDM symbols at victim it impacted; to inform that "Not enough mitigation, further actions needed"; to inform that " Enough mitigation, no further actions needed ", etc.
· Repetition indication, to indicate whether this configuration is a repetition of previous configurations.
· Near/Far indication, to enable detection by “near”/ “far” aggressors.
Proposal 11: The IE RIM-Config, as configured by OAM, is specified in CLI-RIM WI, which include configuration of a set ID for self-identifying, a set ID range for potential detection and a list of RIM RS configurations. The RIM RS configurations will further configure the time, frequency and sequence resource pool.

	ZTE (R1-1900223)
	Proposal 1: RIM RS should support the following functionalities: 
· Functionality-1: Ducting phenomenon exists.
· Functionality-2: “Enough mitigation” & “Not enough mitigation”.
· Functionality-3: Detectable in scenarios with large or small transmission delay between Victim and Aggressor gNB. 
· Functionality-4: Repetition.
Proposal 2: OAM configuration should support the following requirements for RIM operation:
· Requirement 1: Distinguishable RIM reference signals (RS-1 and RS-2)
· Requirement 2: Multiple RIM RS resources(or configurations) for RS detection of the gNBs with different distances
· Requirement 3: Repetition transmission of RIM RS
Requirement 4: Convey the interference mitigation status information

	Huawei (R1-1900051)
	Proposal 1: Concatenating two or more basic RIM-RS resources in time domain is supported for improving detection performance. 
· The circularity of the RIM-RS across different basic RIM-RS resources should be guaranteed. 
Proposal 2: Multiple RIM-RS configurations with separated resources in time domain within one DL-UL period is supported for extending the detection range.
Proposal 3: It should be carefully considered whether time domain repetition of RIM-RS across consecutive concatenated DL-UL periods is supported.
Proposal 5: The number of RIM-RS configurations for gNB is {1, 2, 4}.
Proposal 6: The configuration rule of the RIM-RS transmission for all the gNBs in a network is unified.

	Nokia (R1-1900838)
	Proposal 4: Additional RIM-RS transmission for avoiding the RIM-RS falling into DL slot is not considered.
Proposal 5: The maximum allowed RIM-RS configurations is determined according to the framework
· Two configurations for framework-0 and framework-2.1, i.e., two RIM-RS configurations for victim  
· Three configurations for framework-1, i.e., two RIM-RS 1 configurations and one RIM-RS 2 configuration
· One RIM-RS configuration corresponds to one gNB set ID.

	Ericsson (R1-1900760)
	Observation 3: A gNB can be configured with multiple set IDs, and for each set ID be configured with multiple RIM RS1/2 configurations
Proposal 8: The maximum number of configurations (i.e. repetitions or probing of different propagation delay) for a certain RIM-RS is 4
Proposal 10: For RIM-RS detection, a gNB is configured with one or more RIM-RS search space containing the following information:
· The RIM-RS periodicity 
· The type of RIM-RS (i.e. RS-1 or RS-2)
· A candidate set of sequence initialization seeds 
· A candidate set of frequency positions 
· The number R of total configurations for a gNB set and the number configurations for the RS and their relative time position (slot and OFDM symbol within the UL-DL switching period)
Proposal 11: The set ID is determined from the detected RIM-RS based on the detected sequence and time and frequency position

	Ericsson (R1-1900761)
	Proposal 1: Support configuration of RIM-RS monitoring “search space” via standardized OAM interface
Proposal 6: Support configuration of RIM-RS transmission resources via standardized OAM interface, which may include configuration of set ID

	Qualcomm (R1-1900894)
	Observation 1: for gNB set, the following information is required to be configured by OAM:
· set ID
· RIM Reference Signal (RIM-RS) 
· the radio resources to send and receive the RIM-RS
Observation 2: for RIM Framework 2.1, at least the following information is needed to be configured by OAM.

	Intel
	The maximum number of configuration should be at least 12 = 3 (to support RS-1A, RS-1B and RS-2) * 2 (to support two Reference Time Offsets in case UL is short) * 2 (to support two time-domain repetitions)



Causes of RIM-RS
[bookmark: _Hlk534316856]Despite terminologies used, major companies (ZTE, Ericsson, Huawei, Qualcomm, Intel, LGE, CMCC, etc.) suggest that RIM-RS should support the following Causes, e.g.,
· Cause A: RS functionalities, such as, RS-1, RS-2, RS-1 to inform “not enough mitigation” or “enough mitigation”, etc.;
· Cause B: Repetition;
· Cause C: Detectability by near/far gNBs.
Nokia comments that enabling far detection (i.e., Cause C) is unnecessary since typical remote interference is caused by gNB within 150km.

ZTE and CMCC further clarify that a gNB can be configured with multiple RIM-RS configuration, where, each RIM-RS configuration (referring to the configuration of the resource for transmission of a basic RIM RS resource, wherein, a basic RIM RS resource is referring to 2OS RS with comb-1) is reserved to serve multiple Causes.

Based on major companies’ opinion, it may be suggested that,
Proposal: A gNB can be configured with multiple RIM-RS configuration, where, each RIM-RS configuration is reserved to serve one or multiple Causes, e.g.,
· Cause A: RS functionalities, such as, RS-1, RS-2, RS-1 to inform “not enough mitigation” or “enough mitigation”, etc.;
· Cause B: Repetition;
· Cause C: Detectability by near/far gNBs.

It is clarified that the categories of RS functionalities (i.e., Cause A), the requirements of repetition (i.e., Cause B), and detectability by near/far gNBs (i.e., Cause C) are scenario dependent. Then it is beneficial to leave flexibility to OAM to configure RIM-RS configuration(s), and corresponding combination(s) with Causes.
Proposal: OAM configures RIM-RS configuration, and corresponding combination(s) with Causes.

Remaining issues on maximum number of configurations
It is stated in the TR: “For each gNB, multiple configurations of RIM RS-1 share the same frequency resource and sequence; and also multiple configurations of RIM RS-2 share the same frequency resource and sequence, while the maximum number of configurations is to be decided in WI stage.”
There is a remaining issue that 
Q1: what is the maximum number of configurations to be supported?
Regarding the maximum number of configurations, companies have different understanding on RIM-RS configuration. Nevertheless, Intel and CMCC claim that the maximum number of RIM-RS configurations relies on the number of possible combinations of Causes (e.g., RS functionality, repetitions, detectability by near/far gNBs). So discussion of maximum number of RIM-RS configurations can be discussed based on the agreement on Causes.

Configuration of RIM-RS resources for transmission and detection
As captured in WID, as a transmitter, a gNB can obtain multiple configurations for basic RIM-RS transmission, including resource and/or functionality, by OAM; and as a receiver, a gNB can determine gNB Set ID information through detection of RIM-RS(s) by implicit or explicit indication. Therefore, regarding each given RIM-RS configuration, it is necessary that transmitters and receivers have common information on which Set ID should use which transmission resource.
To achieve common information, there are different approaches proposed by Ericsson, ZTE, CMCC, which can be summarised as,
· Alt 1 (suggested by CMCC): OAM configures the transmission resource pool per network per RIM-RS configuration for each gNB, and specification defines the mapping rule between the transmission resources index (in time-domain, frequency-domain, and sequence) and Set ID;
· Note that a gNB can obtain the transmission resources of itself and all other gNBs within configured resource pools based on given set ID, and set ID can also be determined from received RIM-RS resources via same mapping rule of transmission
· Alt 2 (suggested by Ericsson, ZTE): OAM separately configures the resources for transmission (RIM-RS transmission resources) and detection (e.g., RIM-RS search space).
· It is to be clarified how to obtain the link between set ID and RIM-RS, e.g., via one-to-one independent mapping or via certain rules.
Compared between these two alternatives, there is no critical contradict point except the configuration flexibility, where Alt 1 is more like based on configuration-wise based configuration, while Alt 2 is more like gNB-wise based configuration，it needs further discussion on which one is preferred
Proposal: based on the achievable flexibility and clarification on Alt2, one of above two alternatives to could be selected

Set ID configuration
Regarding set ID configuration, Ericsson raised a discussion that a gNB can be configured with multiple set IDs, and for each set ID be configured for multiple RIM RS1/2 configurations.
Even this issue is not discussed by other company’s contribution, however, this issue has ever been touched when discussion on group size of transmitting each RS-1 sequence and each RS-2 sequence.
Proposal: A gNB can be configured with multiple set IDs, and for each set ID be configured for multiple RIM-RS configurations.

Layout of RIM-RS resources per set ID for different Causes
On functionalities (Cause A)
	Company
	Proposal

	CMCC (R1-1900412)
	Proposal 1: Considering that Alt 2 may result in higher resource overhead and poorer detection performance of RS-2, meanwhile Alt 2 mixes the functionality of RS-2 at Victim and Aggressor, it is preferred to support Alt 1, which is a more general scheme available for both Framework 1 and Framework 2, where Alt 1 and Alt 2 are:
· Alt 1: Define two subsets of RS-1 in Framework 1 or two subsets of RIM RS in Framework 2, one subset is used to indicate “Enough mitigation, no further actions needed” and the other to indicate “Not enough mitigation, further actions needed”. 
· Alt 2: RS-1 is used to indicate “Not enough mitigation, further actions needed”, while RS-2 is used to indicate “Enough mitigation, no further actions needed”.

	Ericsson (R1-1900760)
	Observation 2: A certain gNB set transmits all occasions of RS-1 and RS-2 in the same frequency resource
Proposal 7: R subsequent DL-UL switching periods allocated for both RIM RS-1 and RS-2 transmission for a certain gNB set ID, where R1<=R periods are allocated for RS-1 and R2=R periods are allocated for RS-2. Two modes are supported:
· TDM of RS-1 and RS-2: R1+R2 = R
· The first R1 periods are allocated for RS1 and the subsequent R2 periods are allocated for RS2
· CDM of RS-1 and RS-2: R1=R2=R
· The entire R periods are allocated for both RS1 and RS2

	ZTE (R1-1900223)
	Proposal 1: RIM RS should support the following functionalities: 
· Functionality-1: Ducting phenomenon exists.
· Functionality-2: “Enough mitigation” & “Not enough mitigation”.
· Functionality-3: Detectable in scenarios with large or small transmission delay between Victim and Aggressor gNB. 
· Functionality-4: Repetition.
Proposal 5:  It is proposed to differentiate RS-1 and RS-2 via time occasion.
Proposal 6: The RIM RS-1 in Framework-1 or RIM RS in Framework-0/2 could also be used to convey the information of “Not enough mitigation”.
Proposal 7: The RIM RS-1 in Framework-1 or RIM RS in Framework-0/2 with different time resource could be used to convey the information of “enough mitigation”.

	Intel (R1-1900491)
	Proposal 8:  The mitigation sufficiency indication by the victim (“Enough mitigation” and “Not enough mitigation) shall be encoded only in the sequence index of the RIM-RS resource.
We think that RS-1/RS-2 and “Not enough mitigation” / “enough” can be conveyed without having to introduce multiple periodicities, for example, see the mapping rules discussed in section 2.
Proposal 9: The indication of RS-1/RS-2 shall be encoded only in the time index of the RIM-RS resource, i.e., the index of TDD DL/UL period within the RIM-RS transmission period, such that the time index < T′ indicates RS-1 whereas time index ≥ T′ indicates RS-2.

	Qualcomm (R1-1900894)
	Proposal 6: the information “Ducting phenomenon exists, Enough mitigation, Not enough mitigation” can be carried by frequency, sequence, or time without extra payload.



Differentiation of RS-1 and RS-2
Regarding how to differentiate RS-1 and RS-2, Ericsson suggests to consider the following alternatives,
· Alt 1 (TDM): RS-1 and RS-2 are differentiated via time occasion;
· Alt 2 (CDM): RS-1 and RS-2 are differentiated via sequence;
However, ZTE and Intel prefer alt 1 (i.e., TDM) only, since it maximizes the flexibility of RS-2 configuration, e.g., via TDM method, RS-2 can be configured with less time occasions than RS-1 from network perspective (i.e., compared with RS-1, more gNBs can share same time occasion to transmit RS-2), which is beneficial to reduce whole transmitting periodicity (combine RS-1 and RS-2) and to improve the detection performance of RS-2.
Based on above discussion, it is suggested that,
Proposal: RS-1 and RS-2 use same sequence and frequency occasion, but to be differentiated via time occasion.

Remaining issues on how to differentiate RS-1 for “not enough mitigation” and “enough mitigation”
It is stated in the TR: “RIM RS(s) can be designed in a unified way in terms of sequence type, time and frequency transmission pattern, irrespective of framework chosen, to convey information for gNB (or gNB group) identification, at the same time, victim gNB can also use RIM RS to convey information, e.g. either “Enough mitigation, no further actions needed” or “Not enough mitigation, further actions needed”.
There is a remaining issue that,
Q2: How to convey information, e.g. either “Enough mitigation, no further actions needed” or “Not enough mitigation, further actions needed”, via RIM RS(s)?
ZTE and CMCC proposed to use time resource of RIM RS-1 in Framework 1 or RIM RS in Framework 0/2 to carry information of “Enough mitigation, no further actions needed” or “Not enough mitigation, further actions needed”. Intel proposed to use sequence index to indicate such information. Qualcomm proposed to indicate such information without extra payload. The three alternatives are summarized as follows:
· Alt 1: Use two subsets of the RS resource with different transmission periodicity, one subset with periodicity T is used as default resource to indicate “Not enough mitigation, further actions needed” and the other subset with periodicity 2T to indicate “Enough mitigation, no further actions needed”. Note that these two subsets can be configured with the same transmission periodicity and configure a muting pattern for the second subset to achieve 2T transmission periodicity.
· Alt 2: Use different time resource of the RS to convey the information of “enough mitigation”.
· Alt 3: Use different sequence resource of the RS to convey the information of “enough mitigation”.

Proposal: RIM RS-1 in Framework 1 or RIM RS in Framework 0/2 is used to carry information of “Enough mitigation, no further actions needed” or “Not enough mitigation, further actions needed”, with the following detailed alternatives FFS
· Alt 1: Use two subsets of the RS resource with different transmission periodicity, one subset with periodicity T is used as default resource to indicate “Not enough mitigation, further actions needed” and the other subset with periodicity 2T to indicate “Enough mitigation, no further actions needed”;
· Note that these two subsets can be configured with the same transmission periodicity and configure a muting pattern for the second subset to achieve 2T transmission periodicity;
· Alt 2: Use different time resource of the RS to convey the information of “enough mitigation”;
· Alt 3: Use different sequence resource of the RS to convey the information of “enough mitigation”.

On repetition (Cause B)
	Company
	Proposal

	Huawei (R1-1900051)
	Proposal 1: Concatenating two or more basic RIM-RS resources in time domain is supported for improving detection performance. 
· The circularity of the RIM-RS across different basic RIM-RS resources should be guaranteed. 
Proposal 3: It should be carefully considered whether time domain repetition of RIM-RS across consecutive concatenated DL-UL periods is supported.

	Ericsson (R1-1900760)
	Proposal 4: When multiple configurations of a RIM-RS are configured to a gNB (set), the time position of each configuration is in separate DL-UL switching periods

	Intel (R1-1900491)
	Proposal 7: Consecutive time-domain repetition of the basic RIM-RS resource on a symbol level shall be supported.
Observation 2: It is desired that the number of time-domain repetitions is the same for all gNBs to simplify the detection of the RIM-RS.



Repetition of RIM-RS


Regarding repetition, to achieve the benefit of soft combining, two alternatives are considered,
· Alt 1 (Case A, i.e., intra TDD DL/UL pattern repetition): Multiple RIM-RS configurations can be concatenated in time-domain, in granularity of basic RIM-RS resource level;
· Alt 2 (Case C, i.e., inter TDD DL/UL pattern repetition): Multiple RIM-RS configurations can be concatenated in time-domain, in granularity of TDD DL/UL pattern level.
Huawei supports both alternatives, and claiming that if Alt 1 is supported, the circularity of the RIM-RS across different basic RIM-RS resources should be guaranteed. Furthermore, Intel supports Alt 1, while Ericsson prefers Alt 2.
To compromise above opinions, it may be suggested that,
Proposal: Repetition of RIM-RS, via concatenating multiple RIM-RS configurations with same frequency resource and sequence, in granularity of TDD DL/UL pattern (i.e., inter TDD DL/UL pattern repetition) and/or in granularity of basic RIM-RS resource (i.e., intra TDD DL/UL pattern repetition), is supported for improving detection performance.
· FFS: whether necessary and how to guarantee circularity of the RIM-RS across different basic RIM-RS resources, when intra TDD DL/UL pattern repetition is supported.

On near/far detection (Cause C)
	Company
	Proposal

	CMCC (R1-1900410)
	Observation 4: The ending boundary of RIM-RS(s) reserved to be detected by near aggressors need to align with the DL transmission boundary, while the ones reserved to be detected by far aggressors needn’t.
[bookmark: _Hlk534908951]Proposal 5: If parameter usedToRestrictDL-TransmissionBoundary in TDD-UL-DL-Pattern-RIM field set to TRUE, gNB is not expected to transmit/schedule DL signal/data after DL transmission boundary within given TDD DL/UL pattern, which is indicated by the ending boundary of configured basic RIM-RS resource.

	CMCC (R1-1900413)
	Proposal 5: The ending boundary of RIM-RS(s) reserved to be detected by near aggressors need to align with the DL transmission boundary, while the ones reserved to be detected by far aggressors needn’t.

	Huawei (R1-1900051)
	Observation 1: The maximum detection range for RIM with TDD configuration “DDDSU” can reach 200 km.
Proposal 2: Multiple RIM-RS configurations with separated resources in time domain within one DL-UL period is supported for extending the detection range.
Proposal 4: Multiple RIM-RS configurations with the different time location in different DL-UL periods is not supported.

	ZTE (R1-1900223)
	Proposal 8: The definition of RIM RS configuration and resources could be as followings:
· TDD DL/UL pattern. The TDD DL/UL pattern corresponds to a DL/UL transmission periodicity. The offset of RIM RS relative to the DL boundary within the TDD DL/UL pattern is denoted by offset-RS.
· …

	Intel (R1-1900491)
	Proposal 4: Each gNB is configured with a list of Reference Time Offsets where the Reference Time Offsets are the same for all gNBs to provide a common reference for estimating delay propagation.
Proposal 5: The maximum number of Reference Time Offsets configured is 2.
Proposal 6: Each gNB is configured with a Reference Time Offset Pattern where the Reference Time Offset Pattern is the same for all gNBs to resolve the ambiguity in the estimation of the delay propagation due to presence of multiple Reference Time Offsets.

	LGE (R1-1900619)
	Proposal 2: Maximum two RIM RS can be configured to solve Near/Far detection problems within a slot.

	Ericsson (R1-1900760)
	Proposal 4: When multiple configurations of a RIM-RS are configured to a gNB (set), the time position of each configuration is in separate DL-UL switching periods
Proposal 5: The time positions of themultiple RIM-RS configurations for a gNB set ID are in subsequent DL-UL switching periods
[bookmark: _Toc534997593]Proposal 6: For each configuration of the basic RIM-RS resource, the OFDM symbol position  within the slot and the relative slot index  (w.r.t. the slot where the DL-UL switch occurs) within the DL-UL switching period is configured

	Nokia (R1-1900838)
	Proposal 7: The RIM-RS is transmitted in the last two symbols before the DL transmission boundary.

	Samsung (R1-1901065)
	Proposal 3: the RIM-RS time-domain transmission position for a basic RIM-RS is fixed in the last 2 symbols (i.e., X = 2) before the DL transmission boundary, i.e., the ending boundary of the transmitted RIM-RS aligns with the 1st reference point. A common DL transmission boundary is semi-statically configured to gNBs.



Layout of RIM-RS resources for near/far detection


Regarding layout of RIM-RS resources for near/far detection, two alternatives are considered,
· Alt 1 (Case B, i.e., intra TDD DL/UL pattern distribution): Multiple RIM-RS configurations with separated resources in time domain within one TDD DL/UL period;
· Alt 2 (Case D, i.e., inter TDD DL/UL pattern distribution): Multiple RIM-RS configurations with the different time location in different TDD DL/UL periods.
Huawei and LGE prefer Alt 1, while Ericsson and CMCC prefer Alt 2.
Qualcomm comments that regarding Alt 1, as the multiple configurations use the same frequency and sequence, using different sequence or frequency to implicitly carry the reference time is not implementable. Unless explicitly carry the reference time as the payload, there is no way to notify the detector the reference time. In this case, the receiver has to use network implementation way to estimate the propagation for Tx back off.
Based on above discussion, it is suggested that,
Proposal: Inter TDD DL/UL pattern distribution of RIM-RS for near/far detection is supported, where, multiple RIM-RS configurations for near/far detection are configured in different TDD DL/UL patterns, with different time location within corresponding TDD DL/UL pattern.
· FFS. Whether to support intra TDD DL/UL pattern distribution of RIM-RS for near/far detection, i.e., multiple RIM-RS configurations for near/far detection are configured within same TDD DL/UL pattern, with same frequency resource and sequence but different separated time location, and 
· FFS. How to differentiate different RIM-RS configurations for near/far detection, if intra TDD DL/UL pattern distribution of RIM-RS for near/far detection is supported.

On resource configurations
Time-domain resource configuration
	Company
	Proposal

	CMCC (R1-1900410)
	

Proposal 4: The time-domain resource pool is characterized by the following parameters:
· RIM RS periodicity ()
· Start offset within the periodicity ()
· Total size of the resource pool ()
· Gap between adjacent resource ()
Proposal 9: Given time-domain resource index (), the gNB determines to transmit basic RIM-RS resource of certain RIM-RS configuration at -th TDD DL/UL pattern within RIM-RS periodicity , satisfying 

where  , ,  are configured in the time resource pool IE RIM-RS-ResourceConfig_TimeResourcePool.

	ZTE (R1-1900223)
	[image: RIM-RS配置-3]
Proposal 8: The definition of RIM RS configuration and resources could be as followings:
· TDD DL/UL pattern. The TDD DL/UL pattern corresponds to a DL/UL transmission periodicity. The offset of RIM RS relative to the DL boundary within the TDD DL/UL pattern is denoted by offset-RS.
· A basic time period. The basic time period is comprised of n TDD DL/UL patterns. 
· Transmission periodicity. The RIM RS transmission periodicity is the sum of multiple RIM RS transmission basic time period. The position of the basic time period in time domain is offset-config set. Each basic time period is associated with a offset-frequency in frequency domain if FDM is introduced.

	ZTE (R1-1900224)
	Basic resource configuration (named as Resource i):
· [bookmark: OLE_LINK10]A basic time period (one or multiple of periodicity of TDD DL/UL patterns or the combined periodicity of two TDD DL/UL patterns).
· n0 and/or m0. n0 indicates a RIM RS transmission periodicity.  m0 indicates RIM RS is transmitted in which basic time period in a RIM RS transmission periodicity. E.g. n0 = 14, which indicates a RIM RS transmission periodicity = 2^n0 * a basic time period. The  m0 (14bits)  = 00000000000101, which indicates RIM RS is transmitted in the 5th basic time period in a RIM RS transmission periodicity
· n1 and/or m1. n1 indicates the number of RIM RS candidate sequences. m1 indicates RIM RS is transmitted based on which sequence. E.g. n1 = 3, which indicates the number of RIM RS candidate sequences = 2^n1 = 8. The m1 (3bits)  = 011, which indicates RIM RS is transmitted using the 3rd sequence among 8 candidate sequences.
· n2 and/or m2. n2 indicates the number of RIM RS candidate frequency resources.  m2 indicates RIM RS is transmitted on which candidate frequency resource. E.g. n2 = 2, which indicates the number of RIM RS candidate frequency resources = 2^n2 = 4. The m2 (2bits)  = 10, which indicates RIM RS is transmitted using the  2nd resources among 4 frequency resources. If n2=0, RIM RS can be transmitted in whole system bandwidth of the gNB, or in the configured bandwidth by OAM.
· gNB set ID, or the mapping rule between set ID and {bit(1, 2,...., n0, n0+1,..., n0+n1, n0+n1+1,..., n0+n1+n2)}, or above bit string carrying set ID information.  If RIM RS does not need to carry set ID information, this parameter can not be configured.
· One or more DL-UL switching period carrying RIM-RS in a basic time period or in a RIM RS transmission periodicity. If a DL-UL switching period has a configured RIM RS resource, it can be called a time occasion for RIM RS.
· The position of DL (1st) transmission boundary and UL  (2nd) transmission boundary within a DL-UL switching period.
· RIM RS transmission time position in a DL-UL switching period, which can be obtained by configuring a symbol offset to 1st /2nd transmission boundary  or other ways (e.g. bitmap).
· A reference point in frequency domain. In order to solve the problem of misalignment in bandwidths when the gNBs located in different regions or belong to different operators, a common reference point needs to be configured.

	Ericsson (R1-1900760)
	[image: ]
· RIM-RS transmission configuration
· RIM-RS periodicity:  slots
· gNB set ID 1: 
· Frequency-position: 
· Starting RB 
· Time-positions
· Starting TDD period offset: 
· Total number of configurations: 
· RS-1:
· Sequence: 
· Number of configurations: 
· OFDM symbol index: 
· Slot offset index 
· RS-2:
· Sequence: 
· Number of configurations: 
· OFDM symbol index: 
· Slot offset index 
Proposal 7: R subsequent DL-UL switching periods allocated for both RIM RS-1 and RS-2 transmission for a certain gNB set ID, where R1<=R periods are allocated for RS-1 and R2=R periods are allocated for RS-2.  Two modes are supported:
· TDM of RS-1 and RS-2: R1+R2 = R
· The first R1 periods are allocated for RS1 and the subsequent R2 periods are allocated for RS2
· CDM of RS-1 and RS-2: R1=R2=R
· The entire R periods are allocated for both RS1 and RS2
Proposal 10: For RIM-RS detection, a gNB is configured with one or more RIM-RS search space containing the following information:
· The RIM-RS periodicity 
· The type of RIM-RS (i.e. RS-1 or RS-2)
· A candidate set of sequence initialization seeds 
· A candidate set of frequency positions 
· The number R of total configurations for a gNB set and the number configurations for the RS and their relative time position (slot and OFDM symbol within the UL-DL switching period)

	Nokia (R1-1900838)
	Proposal 2: RIM RS transmission periodicity is implicit derived from gNB set ID and UL-DL transmission periodicity.

	Intel
	In order to achieve common understanding among transmitters and receivers on the interpretation of the information (set ID, RS-1/RS-2, “Not enough mitigation” / “Enough mitigation”) encoded in (the time index, the frequency index and sequence index of) the RIM-RS resource configuration, it is desired that the mapping is defined in the specification at least for: RS-1/RS-2 and “Not enough mitigation” / “enough mitigation”. 
Moreover, some common understanding among transmitters and receivers can be achieved by configuring some “global” parameters, to avoid blind detection or to avoid ambiguity.
All gNBs in a network shall be configured with the following global parameters: 
· RIM-RS Transmission Periodicity: the periodicity (in ms) of the transmission of a basic RIM-RS resource.
· RIM-RS Subcarrier Spacing: the subcarrier spacing used for the transmission RIM-RS.
· Reference Time Offsets: a list of time offsets used as a reference to estimate the propagation delay and therefore, estimate the number of UL symbols impacted by remote interference at the victim. This would be needed if the UL is short and cannot accommodate maximum propagation delay.
· Frequency Offsets (similar to “Frequency domain resource pool” of CMCC): a list frequency offsets (relative to a common Reference Frequency) that can be selected from for transmission. A gNB also uses this list as candidates of frequency locations during detection of RIM-RS and thus avoid blind detection of the frequency location of the RIM-RS.
· Sequence Set (similar to “Sequence Pool” of CMCC): the sequences that can be selected from to generate the basic RIM-RS, e.g., this can be a set of initial phases for a Gold sequence.
· Reference Time Offset Pattern: to provide a common understanding to all gNBs on which Reference Time Offset (if multiple are configured) shall be used in a given RIM-RS transmission period for estimating the propagation delay. For example, a Reference Time Offset Pattern = [1, 1, 1, 1, 2] means that ReferenceOffset1 is used for RIM-RS transmission in the first to fourth RIM-RS transmission periods where as ReferenceOffset2 is used for RIM-RS transmission in the fifth RIM-RS transmission.
Each RIM-RS resource configuration contains:
· Time Index: the index of TDD DL/UL period within the RIM-RS Transmission Periodicity, if only one TDD DL/UL pattern is configured. If two TDD DL/UL patterns are configured the TDD DL/UL period is the combined periodicity of the two patterns
· Reference Time Offset: a Reference Time Offset selected from the configured list of Reference Time Offsets.
· Relative Time Offset (similar function to “Repetition Indication” of CMCC): the number of OFDM symbols (according to RIM-RS Subcarrier Spacing) away from the Reference Time Offset indicated by the Reference Time Index.
· Frequency Index: index of the frequency offset selected from the configured list of Frequency Offsets.
· Sequence Index: index of the sequence selected from Sequence Set.



Configuration of OFDM position of basic RIM-RS resource
Several approaches are considered to configure OFDM positions of basic RIM-RS resources,
· Approach 1 (supported by ZTE, Nokia, Samsung): First configure DL transmission boundary (i.e., the 1st reference point) within corresponding TDD DL/UL pattern, and then configure the time offset of RIM-RS(s) (severed for near or far detection) relative to the DL transmission boundary;
· Approach 2 (supported by Intel, Ericsson, CMCC): Configure time offset of RIM-RS(s) (severed for near or far detection) relative to starting boundary of corresponding TDD DL/UL pattern.
To compromise above discussions, it may be suggested that,
Proposal: Regarding configuration of OFDM position of basic RIM-RS resource, down select the following altenatives,
· Alt 1: First configure DL transmission boundary (i.e., the 1st reference point) within corresponding TDD DL/UL pattern, and then configure the time offset of RIM-RS(s) (severed for near or far detection) relative to the DL transmission boundary;
· Alt 2: Configure time offset of RIM-RS(s) (severed for near or far detection) relative to starting boundary of corresponding TDD DL/UL pattern.

Configuration of time-domain resources
Regarding configuration of time-domain resources, ZTE, Ericsson, Intel, and CMCC provide different solutions.
Solution contributed by ZTE and Ericsson
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Figure 1.
As shown in Figure 1, ZTE and Ericsson support that up to R subsequent TDD DL/UL patterns, which is named as a “basic time period” by ZTE, are allocated for each set ID, and R is determined by the number of possible combination of Causes (e.g., RS functionality, repetitions, detectability by near/far gNBs).
RIM-RS transmission periodicity consists of n0 “basic time period”, where n0 is equal to the size of set ID if only one sequence and frequency resource is allocated.
ZTE and Ericsson further suggest that OAM configures the transmission resources for certain transmitter gNB via a set of parameters, such as,
· “global” parameters which is common per network
· TDD DL/UL pattern. The TDD DL/UL pattern corresponds to a DL/UL transmission periodicity, which consists of indications of 
· Alt 1 (supported by ZTE): 
· the position of DL (1st) transmission boundary and UL  (2nd) transmission boundary within a DL-UL switching period, and 
· the offset of RIM RS relative to the DL boundary within the TDD DL/UL pattern is denoted by offset-RS.
· Alt 2 (supported by Ericsson): relative time position of basic RIM-RS resource (slot and OFDM symbol within the TDD DL/UL pattern)
· A basic time period. The basic time period is comprised of R TDD DL/UL patterns. 
· RIM-RS transmission periodicity. The RIM RS transmission periodicity is the sum of multiple RIM RS transmission basic time period. The position of the basic time period in time domain is offset-config set. Each basic time period is associated with a offset-frequency in frequency domain if FDM is introduced.
· gNB dedicate parameters
· starting TDD DL/UL pattern offset.

Solution contributed by CMCC




Figure 2.
As shown in Figure 2, to maximize flexibility of RIM-RS configuration, CMCC supports that each RIM-RS configuration is configured individually, and multiple RIM-RS configuration are combined to support certain Causes (e.g., 2 subsequent RIM-RS configuration repetitions used to represent 2-times repetition). 
Furthermore, to achieve consistent understanding on between transmitters and receivers on which Set ID should use which transmission resource, a resource pool is individually configured for each RIM-RS configuration, while the configuration itself is common per network. A gNB can obtain the transmission resources of itself and all other gNBs within configured resource pools based on given set ID, and set ID can also be determined from received RIM-RS resources via same mapping rule of transmission.
CMCC further suggest that OAM configures the transmission resource pool for each RIM-RS configuration, which consists of transmission resource for whole set IDs, via a set of parameters, such as,
· “global” parameters which is common per network
· TDD DL/UL pattern. The TDD DL/UL pattern corresponds to a DL/UL transmission periodicity, which consists of indications of 
· relative time position of basic RIM-RS resource (slot and OFDM symbol within the TDD DL/UL pattern)
· RIM-RS transmission periodicity. The RIM RS transmission periodicity is jointly determined by the all the resource pool of multiple RIM-RS configurations.
· Start TDD DL/UL pattern offset within the periodicity. Different RIM-RS configurion pool may have different offset.
· Gap between adjacent resource. The interval space of adjacent resources, which is allocated to different set ID, within time-domain resource pool, in unit of TDD DL/UL pattern.
· Total size of the resource pool(per configuration). The size of resource pool is determined by set ID number. 
· gNB dedicate parameters
· Null.

Solution contributed by Intel
Intel suggests OAM configures the transmission resources for certain transmitter gNB via a set of parameters, such as,
· “global” parameters which is common per network
· Reference Time Offsets: a list of time offsets used as a reference to estimate the propagation delay and therefore, estimate the number of UL symbols impacted by remote interference at the victim. This would be needed if the UL is short and cannot accommodate maximum propagation delay.
· TDD DL/UL pattern. The TDD DL/UL pattern corresponds to a DL/UL transmission periodicity, which consists of indications of 
· Reference Time Offset Pattern: to provide a common understanding to all gNBs on which Reference Time Offset (if multiple are configured) shall be used in a given RIM-RS transmission period for estimating the propagation delay. For example, a Reference Time Offset Pattern = [1, 1, 1, 1, 2] means that ReferenceOffset1 is used for RIM-RS transmission in the first to fourth RIM-RS transmission periods where as ReferenceOffset2 is used for RIM-RS transmission in the fifth RIM-RS transmission.
· RIM-RS transmission periodicity. The RIM RS transmission periodicity is the sum of multiple RIM RS transmission basic time period.
· gNB dedicate parameters
· Time Index: the index of TDD DL/UL period within the RIM-RS Transmission Periodicity, if only one TDD DL/UL pattern is configured. If two TDD DL/UL patterns are configured the TDD DL/UL period is the combined periodicity of the two patterns
· Reference Time Offset: a Reference Time Offset selected from the configured list of Reference Time Offsets.
· Relative Time Offset: the number of OFDM symbols (according to RIM-RS Subcarrier Spacing) away from the Reference Time Offset indicated by the Reference Time Index.

Based on the above contributions of ZTE, Ericsson, Intel and CMCC, it is suggested that,
Proposal: Down select a set of the time-domain parameters to be configured by OAM,
· Alt 1: A resource pool, which consists of transmission resource for whole set IDs, is individually configured for each RIM-RS configuration, while the configuration itself is common per network
· “global” parameters which is common per network
· TDD DL/UL pattern. The TDD DL/UL pattern corresponds to a DL/UL transmission periodicity, which consists of indications of 
· relative time position of basic RIM-RS resource (slot and OFDM symbol within the TDD DL/UL pattern)
· RIM-RS transmission periodicity. The RIM RS transmission periodicity is the sum of the resource pool size of multiple RIM-RS configurations.
· Start TDD DL/UL pattern offset within the periodicity. Different RIM-RS configurion pool may have different offset.
· Gap between adjacent resource. The interval space of adjacent resources, which is allocated to different set ID, within time-domain resource pool, in unit of TDD DL/UL pattern.
· Total size of the resource pool. The size of resource pool is determined by set ID number. 
· gNB dedicate parameters
· Null.
· Alt 2: up to R subsequent TDD DL/UL patterns, which is named as a “basic time period”, are allocated for each set ID, and R is determined by the number of possible combination of Causes
· “global” parameters which is common per network
· TDD DL/UL pattern. The TDD DL/UL pattern corresponds to a DL/UL transmission periodicity, which consists of indications of 
· Alt 1 (supported by ZTE): 
· the position of DL (1st) transmission boundary and UL  (2nd) transmission boundary within a DL-UL switching period, and 
· the offset of RIM RS relative to the DL boundary within the TDD DL/UL pattern is denoted by offset-RS.
· Alt 2 (supported by Ericsson): relative time position of basic RIM-RS resource (slot and OFDM symbol within the TDD DL/UL pattern)
· A basic time period. The basic time period is comprised of R TDD DL/UL patterns. 
· RIM-RS transmission periodicity. The RIM RS transmission periodicity is the sum of multiple RIM RS transmission basic time period. The position of the basic time period in time domain is offset-config set. Each basic time period is associated with a offset-frequency in frequency domain if FDM is introduced.
· gNB dedicate parameters
· starting TDD DL/UL pattern offset.
· Alt 3.
· “global” parameters which is common per network
· Reference Time Offsets: a list of time offsets used as a reference to estimate the propagation delay and therefore, estimate the number of UL symbols impacted by remote interference at the victim. This would be needed if the UL is short and cannot accommodate maximum propagation delay.
· TDD DL/UL pattern. The TDD DL/UL pattern corresponds to a DL/UL transmission periodicity, which consists of indications of 
· Reference Time Offset Pattern: to provide a common understanding to all gNBs on which Reference Time Offset (if multiple are configured) shall be used in a given RIM-RS transmission period for estimating the propagation delay. For example, a Reference Time Offset Pattern = [1, 1, 1, 1, 2] means that ReferenceOffset1 is used for RIM-RS transmission in the first to fourth RIM-RS transmission periods where as ReferenceOffset2 is used for RIM-RS transmission in the fifth RIM-RS transmission.
· RIM-RS transmission periodicity. The RIM RS transmission periodicity is the sum of multiple RIM RS transmission basic time period.
· gNB dedicate parameters
· Time Index: the index of TDD DL/UL period within the RIM-RS Transmission Periodicity, if only one TDD DL/UL pattern is configured. If two TDD DL/UL patterns are configured the TDD DL/UL period is the combined periodicity of the two patterns
· Reference Time Offset: a Reference Time Offset selected from the configured list of Reference Time Offsets.
· Relative Time Offset: the number of OFDM symbols (according to RIM-RS Subcarrier Spacing) away from the Reference Time Offset indicated by the Reference Time Index.

Frequency-domain resource configuration
	Company
	Proposal

	CMCC (R1-1900410)
	Proposal 6: The frequency-domain resource pool is characterized by the following parameters:
· a common reference point, 
· a list of offsets is configured to indicate the frequency start of FDMed basic RIM-RS resources in the whole network 
Proposal 10: Given frequency-domain resource index () and sequence resource index (), the gNB determines to transmit basic RIM-RS resource of certain RIM-RS configuration at -th element within configured frequency-domain resource pool using the -th scramble sequence to generate initial phase.

	ZTE (R1-1900223)
	Observation 1: It is beneficial to apply FDM when the frequency bands of Victim and Aggressor gNBs are the same.
Observation 2: If FDM is applied to convey ID information when the frequency bands of Victim and Aggressor gNB are partially overlapped, the RI may not be mitigated or the performance of RIM RS is decreased.
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Proposal 4: The frequency reference point of RIM RS, if introduced, should be configurable. 

	CATT (R1-1900329)
	Proposal 2:
· RIM-RS sequence is mapped to RIM-RS resource with a reference point common to all gNBs in the network operating on the same frequency band. The reference point is configured by OAM.
Proposal 6:
· Different RIM-RS resources occupy different frequency band if FDM multiplexing is supported.

	Qualcomm (R1-1900894)
	Proposal 2:  specify basic RIM RS with a fixed bandwidth and the transmission always starts from a multiple of the basic bandwidth.

	Nokia (R1-1900838)
	Observation 1: Detection performance of RIM-RS is depending on the number of PRBs rather than the BW. 
Proposal 8: The bandwidth of RIM-RS is defined as the number of PRBs. 
Observation 2: If RIM-RS bandwidth is small, there exist cases that detection probability cannot fulfil the performance requirement. 
· For RIM-RS with 24 PRBs, up to 2 sequences can be received simultaneously. 
· For RIM-RS with 48 PRBs, up to 4 sequences can be received simultaneously.
Proposal 9: Set the maximum number of sequences (N) in a DL-UL periodicity differently for each RIM-RS bandwidth (X PRBs).
· FFS: (N, X) (e.g. (2, 24), (4, 48), (5, 60), (6, 72), (8, 96 and beyond)…)
Proposal 11: When RIM-RS is transmitted in partial band with FDMed with data, guard PRBs between RIM-RS and normal data transmission should be used.
· FFS: Number of guard PRBs
Observation 5: When 2048 FFT is applied, improvement of detection performance of RIM-RS is lower for RIM-RS bandwidth beyond 96 PRBs. When 4096 FFT is applied, 144 PRB shows comparable performance.
Observation 6: 96 PRB can be a good compromise for performance and the overhead/complexity. 
Proposal 12: The maximum bandwidth of RIM-RS is [96] PRBs. 
Proposal 13: Support only one RIM-RS configuration (RIM-RS bandwidth, subcarrier spacing) for a given bandwidth regardless of data subcarrier spacing
· support RIM-RS with 15kHz SCS only when carrier bandwidth is smaller than [40] MHz, 
· support RIM-RS with 30kHz SCS when carrier bandwidth is [40]MHz and beyond.
· support only one RIM-RS bandwidth for each transmission bandwidth configuration. 

	Samsung (R1-1901065)
	Proposal 2: Only one SCS should be configured for RIM RS per carrier per network to reduce the gNB detection complexity (as per RIM SI agreement).

	Huawei (R1-1901267)
	Proposal 3: To align RIM-RS transmission and detection among gNBs with different center frequency and/or bandwidth, a common reference point in frequency domain is specified. 
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Four companies (ZTE, CATT, Huawei, CMCC) support that RIM-RS sequence is mapped to RIM-RS resource with a reference point common to all gNBs in the network operating on the same frequency band. The reference point is configured by OAM.
Then it may be suggested that,
Proposal: RIM-RS sequence is mapped to RIM-RS resource with a reference point (denotes as Point B) common to all gNBs in the network operating on the same frequency band. The reference point is configured by OAM.

As summarized in section 3.2, major companies (ZTE, CATT, Intel, LGE, Ericsson, Nokia, CMCC, etc.) support FDM multiplexing to convey more set ID information. Furthermore, the frequency offsets of basic RIM-RS resources relative to Point B are configured by OAM.
Then it may be suggested that,
Proposal: FDM multiplexing is supported, where, the frequency offsets of candidate basic RIM-RS resources relative to reference point (denotes as Point B) are configured by OAM.

Sequence configuration
	Company
	Proposal

	CMCC (R1-1900410)
	Proposal 7: From safety perspective and avoiding repeater jamming, the initial phase can be configured by OAM and changing over different RIM-RS periodicity, i.e., jointly determined by <Set ID, counter of RIM-RS periodicity, scramble sequence configured by OAM>.
Proposal 10: Given frequency-domain resource index () and sequence resource index (), the gNB determines to transmit basic RIM-RS resource of certain RIM-RS configuration at -th element within configured frequency-domain resource pool using the -th scramble sequence to generate initial phase.

	CMCC (R1-1900413)
	Proposal 1: From safety perspective, the initial phase of RIM-RS sequence can be configured by OAM and changing over different RIM-RS periodicities.
For instance, the initial phase of sequence can be jointly determined by < Set ID, counter of RIM-RS periodicity, scramble sequence configured by OAM>.

	Qualcomm (R1-1900894)
	Proposal 1: Reuse the RS in a cluster manner and cluster size is derived by the remote interference propagation
Proposal 4: sequence for RIM RS use the available sequence to less than 10, e.g. 8 which is similar as TD-LTE.

	ZTE (R1-1900223)
	Proposal 3: It is proposed that the initial value of the PN sequence used to generate the RIM RS is configurable.

	CATT (R1-1900329)
	Proposal 1:
· The initialization value for RIM-RS sequence is determined as

where  is selected based on the X bits of RIM-RS resource ID from a candidate set .
· FFS X
· The candidate set  is configured by OAM per network

	LGE (R1-1900619)
	Proposal 1: The information (i.e. Cinit) for RIM RS sequence generation can be configured by OAM and can be changed as time goes on.

	Ericsson (R1-1900760)
	Proposal 3: For RIM-RS transmission and detection, the entire 31-bit sequence initialization seed c"init" is configured by OAM

	Nokia (R1-1900838)
	[bookmark: _Hlk535699099]Proposal 14: For each RIM-RS bandwidth, define X sequence sets with 8 sequences having low cross-correlation property with each other. 
· FFS: X [ 2 or 4 ]

	Intel
	The initial phases can be configured by OAM.



Remaining issues on initialization of RIM RS sequences
It is stated in the TR: “For all time occasion, the sequence candidates for detection should be the same, under unified design, and if RS-2 is configured, RS-1 and RS-2 are differentiable and are separately configured with respect to time occasion and RS sequence. The max number of sequences that one gNB needs to detect in one DL-UL period for interference identification is 8.”
There is a remaining issue that,
Q3: how to determine the initialization of RIM RS sequences?
For generating RIM RS sequences, the initialization for the PN sequence should be determined. Among the above contributions discussing about sequence generalization, all companies think the initialization seed should be configurable by OAM. 
In detail, Ericsson and ZTE support that the entire initialization seed is configured by OAM.
CATT and Nokia support that OAM configures the candidate set(s), the initialization seed c_init of a gNB is selected according to set ID. Nokia further claims that the candidate set of initialization seeds can be predefined to have low cross-correlation property with each other.
LGE and CMCC support that the initialization seed can be configured by OAM and changing over time. CMCC further claims that the initialization seed is determined jointly from a scramble ID set configured by OAM, set ID, and time information, and thus changing over time, which is beneficial to avoid repeater jamming (i.e., an attacker may record a piece of waveform in one RIM-RS periodicity when remote interference exists, and playback it in another RIM-RS periodicities when remote interference does not exist).
Based on above discussion, it is suggested that,
Proposal: The initialization of RIM RS sequence is configured by OAM, via
· Alt 1: The initialization seed for transmitter is directedly configured by OAM;
· Alt 2: The initialization seed is selected from one of at most eight seeds by gNB itself based on its set ID configured by OAM,
· Alt 2-a: any group of up to 8 seeds, configured by OAM;
· Alt 2-b: selected group(s) of up to 8 seeds;
· Alt 3: The initialization seed can be configured by OAM and changing over time.
· Alt 3-a: The initialization seed is configured by OAM and changing over time.
· Alt 3-b: The initialization seed is determined by a counter of RIM-RS transmission periodicity, and a scramble ID (nSCID) selected from a scramble ID group, where the scramble ID group is configured by OAM, and the scramble ID is selected by gNB itself based on its set ID in sequence.
· Note that initialization seeds are changing over RIM-RS transmission periodicity.

Mapping rule between Set ID and resource index
	Company
	Proposal

	CMCC (R1-1900410)
	[bookmark: _Hlk534909250]Proposal 8: Set ID () can be one-to-one mapped to time-domain resource index (), frequency-domain resource index (), and sequence resource index () in order of sequence first, then time, and then frequency, as following,
, ,  
Where,  is the size of time-domain resource pool (as indicated by parameter sizeOfTimeResourcePool),  is the size of the list of scrambleSequenceList and is the number of frequency resources (as configured by maxNrofRIM-RS-InFreqency in offsetListToCommonReferencePoint 

	CATT (R1-1900329)
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Proposal 7:
· The time, frequency resource of a RIM-RS resource and the used sequence is calculated from a RIM-RS resource ID.
· The RIM-RS resource ID is generated from set ID that the RIM-RS carries and functionality bit(s).
· The set ID can be configured separately for RIM-RS-1 and RIM-RS-2 for framework 1.


	Nokia (R1-1900838)
	[bookmark: _Hlk521661694][image: ]
Proposal 1: RIM-RS frequency resource, time domain resource and sequence are implicitly derived from gNB set ID.

	Intel
	Two possible mapping rules shown below: 
Mapping Rule I: the MSB of time index indicates RS-1 if 0 / RS-2 if 1, the LSB of sequence index indicates “Not enough mitigation” / “enough mitigation” and the set ID is constructed by concatenating the remaining bits of time, frequency and sequence indices.
Pros: smallest delay to “scan” RS-1 over all set IDs (since all RS-1 signals are transmitted before any RS-2).
Cons: longer delay for RS-2, but should not be an issue because RS-1 is more critical to the RIM operation, i.e., it is more important to convey quickly that there is a victim than to convey that “duct still exist”.
	

(a) Mapping for RS-1
	

(b) Mapping for RS-2



Mapping Rule II: the MSB of time index indicates RS-1 if 0 / RS-2 if 1, 2nd MSB of time index indicates “Not enough mitigation” if 0/ “enough mitigation” if 1, and the set ID is constructed by concatenating the remaining bits of time, frequency and sequence indices.
Pros: also smallest delay to “scan” RS-1 over all set IDs. In addition, the delay of RS-1 “Not enough mitigation” is even smaller than Mapping Rule I. This allows some (local) mitigation action to be taken by aggressor to relieve victims not seeing enough mitigation without wasting time listening to victims that already have remote interference sufficiently mitigated.
Cons: average detection probability is worse than Mapping Rule I, when there is no grouping (i.e. when 1 gNB per set).
	

(a) Mapping for RS-1
	

(b) Mapping for RS-2


 We prefer Mapping Rule I over Mapping Rule II.



Regarding the mapping rule between set ID and resource index in time-domain, frequency-domain, and sequence dimensions, two approaches are proposed,
· Alt 1 (supported by CMCC): modulo operation is utilized to obtain the resource index in time-domain, frequency-domain, and sequence dimensions from set ID;
· Alt 2 (supported by CATT, Nokia, Intel): bit mapping is utilized to obtain the resource index in time-domain, frequency-domain, and sequence dimensions from set ID.
It seems that Alt 1 is more flexible than Alt 2, since it can support arbitrary size of resource pool (e.g., 5 frequency candidates).
Then it may be suggested that, 
Proposal: If mapping rule between set ID and resource index is supported, down select the following alternatives,
· Alt 1: via modulo operation;
· Alt 2: via bit mapping.

Other remaining issues on RIM RS design from SI
On RS bandwidth 
It is stated in the TR: “If the carrier bandwidth is larger than 20MHz, the minimum bandwidth of the configured frequency resource is 20MHz, otherwise, the minimum bandwidth is equal to the carrier bandwidth. The maximum bandwidth is to be decided in WI stage ”
Q4: What is the maximum bandwidth of RIM RS to be supported? 
	Company
	Proposal

	CMCC (R1-1900413)
	Proposal 3: RIM RS bandwidth that larger than 20MHz should be considered, e.g., 40MHz or 80 MHz, where 20MHz bandwidth is suitable for scenarios where the number of set IDs in the whole network is large and each set contains few gNBs; larger bandwidth is beneficial when more gNBs need to be multiplexed in the same transmission occasion, thus is suitable for scenarios where RS repetitions are needed and when the network can tolerate sacrificing the resolution of gNBs within one set (for example, in Framework 1).

	CATT (R1-1900329)
	Proposal 4: The bandwidth of RIM-RS is configured per network and the maximum bandwidth is 100MHz.

	Intel (R1-1900491)
	Observation 1: For a fixed RIM-RS bandwidth, a RIM-RS with smaller SCS provides better performance compared with the performance a RIM-RS with larger SCS.
Proposal 1: Only one SCS is configured for RIM-RS per carrier per network where the candidate set is {15 kHz, 30 kHz} for bandwidth ≥ 20 MHz and the candidate set is {15 kHz} for bandwidth < 20 MHz.
Proposal 2: The maximum RIM-RS bandwidth is 20 MHz.

	LGE (R1-1900619)
	Proposal 4: RIM RS bandwidth is fixed in 20MHz for simplicity and supporting maximum number of set ID.

	Ericsson (R1-1900760)
	Proposal 1: The maximum RIM-RS BW is 20 MHz

	Nokia (R1-1900838)
	Observation 1: Detection performance of RIM-RS is depending on the number of PRBs rather than the BW. 
Proposal 8: The bandwidth of RIM-RS is defined as the number of PRBs. 
Observation 2: If RIM-RS bandwidth is small, there exist cases that detection probability cannot fulfil the performance requirement. 
· For RIM-RS with 24 PRBs, up to 2 sequences can be received simultaneously. 
· For RIM-RS with 48 PRBs, up to 4 sequences can be received simultaneously.
Proposal 9: Set the maximum number of sequences (N) in a DL-UL periodicity differently for each RIM-RS bandwidth (X PRBs).
· FFS: (N, X) (e.g. (2, 24), (4, 48), (5, 60), (6, 72), (8, 96 and beyond)…)
Observation 3: With the small RIM-RS bandwidth, 1 symbol RIM-RS shows better performance when the number of sequence is 8. 
Proposal 10: Consider 1 symbol RIM-RS for small bandwidth such as 5 or 10 MHz TDD configuration.
Proposal 11: When RIM-RS is transmitted in partial band with FDMed with data, guard PRBs between RIM-RS and normal data transmission should be used.
· FFS: Number of guard PRBs
Observation 5: When 2048 FFT is applied, improvement of detection performance of RIM-RS is lower for RIM-RS bandwidth beyond 96 PRBs. When 4096 FFT is applied, 144 PRB shows comparable performance.
Observation 6: 96 PRB can be a good compromise for performance and the overhead/complexity. 
Proposal 12: The maximum bandwidth of RIM-RS is [96] PRBs. 
Proposal 13: Support only one RIM-RS configuration (RIM-RS bandwidth, subcarrier spacing) for a given bandwidth regardless of data subcarrier spacing (e.g. Table 6)
· support RIM-RS with 15kHz SCS only when carrier bandwidth is smaller than [40] MHz, 
· support RIM-RS with 30kHz SCS when carrier bandwidth is [40]MHz and beyond.
· support only one RIM-RS bandwidth for each transmission bandwidth configuration. 

	Qualcomm (R1-1900894)
	Proposal 3: RIM RS, we propose to use the minimum value (e.g. 5MHz) among candidates as more RS is allowed for certain bandwidth. 

	Samsung (R1-1901065)
	Proposal 4: For a given carrier bandwidth, only one RIM-RS bandwidth is defined as min{20 MHz, carrier bandwidth}.

	Huawei (R1-1901267)
	Proposal 1: Bandwidth for RIM-RS transmission is configurable if the carrier bandwidth is larger than 20 MHz.



Regarding the maximum RS bandwidth to be supported for carrier bandwidth larger than 20MHz, four companies (Intel, LGE, Ericsson, Samsung) propose to use 20MHz as the RIM RS bandwidth. This is mainly to limit the impact on detection complexity due to the increase of RS bandwidth. Three companies (CMCC, CATT, Huawei, Nokia) consider larger bandwidth can be configured for RIM RS. This is considering that 20MHz bandwidth is suitable for scenarios where large number of set IDs are needed; while larger bandwidth improves detection performance when more RS copies use the same RS sequence, thus is beneficial when more gNBs need to be grouped within one set. Huawei considers larger RS transmission bandwidth but the detection bandwidth maintains as 20MHz in order to reduce detection complexity. Nokia proposed that the bandwidth of RIM-RS is defined as the number of PRBs and the maximum RS bandwidth is 96 PRB, which results in 17.28MHz and 34.56MHz respectively for 15KHz and 30KHz SCS.
Proposal: The RIM RS bandwidth is defined as the number of PRBs.
· For carrier bandwidth smaller than 20MHz, the RIM RS bandwidth is configured as min{ 48 RB, carrier bandwidth} for 30KHz SCS or min{96 RB, carrier bandwidth} for 15KHz SCS;
· 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
· {30KHz, 192 RB} = 69.12MHz
· FFS. other combinations for larger RS bandwidth and/or better frequency utilization
On number of candidate frequency resource
It is stated in the TR: “For each gNB, if the carrier bandwidth is smaller than 40MHz, the number of candidate frequency resource for RIM-RS detection is 1, otherwise, the number is up to Y, where, Y is to be decided in WI stage dependent on assumption in WI of the number of ID to be conveyed in a given duration.”
Q5: What is the number of candidate frequency resource for RIM-RS detection when the carrier bandwidth is larger than or equal to 40MHz?
	Company
	Proposal

	CMCC (R1-1900413)
	Proposal 2: 22 bit set ID information should be supported in RIM WI to support more accurate operation based on set ID. The number of frequency resource that can be configured is at least Y=5 to support five RS-1/RS-2 resources in frequency domain

	ZTE (R1-1900223)
	Observation 1: It is beneficial to apply FDM when the frequency bands of Victim and Aggressor gNBs are the same.
Observation 2: If FDM is applied to convey ID information when the frequency bands of Victim and Aggressor gNB are partially overlapped, the RI may not be mitigated or the performance of RIM RS is decreased.
Proposal 2: The ID information conveyed by FDM, TDM, CDM should be configured by OAM.

	CATT (R1-1900329)
	Proposal 5: Frequency domain positions can be used to distinguish RIM-RS resource. The maximum number of frequency positions is 2.
Proposal 6: Different RIM-RS resources occupy different frequency band if FDM multiplexing is supported.

	Intel (R1-1900491)
	Proposal 3: For each gNB, the number of candidate frequency resources 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.

	LGE (R1-1900619)
	Proposal 5: the maximum number of frequency resource for RIM RS detection can be Y=5 to support maximum carrier bandwidth of NR.

	Ericsson (R1-1900760)
	[bookmark: _Toc534997600]Proposal 9: Allow up to 2 bits of the RIM set ID to be carried by FDM, i.e. Y=4

	Samsung (R1-1901065)
	Observation 3: Smaller number of candidate frequency resource Y for RIM-RS detection may reduce the detection complexity, but also reduce the flexibility to convey the IDs. 

	Huawei (R1-1901267)
	Observation: Under the same detection complexity, increasing the number Y of candidate frequency resource for RIM-RS detection does not reduce the duration of sweeping over all possible gNB set IDs.
Proposal 2: For each gNB, the number of candidate frequency resource for RIM-RS detection is 1 for bandwidth larger or equal to 40MHz. 



Regarding the number of candidate frequency resources, most companies (CMCC, ZTE, CATT, Intel, LGE, Ericsson) consider it is beneficial to support FDM to support more set IDs. The numbers proposed include Y = 2, 4, 5. On the other hand, Huawei proposed to support Y=1 only considering reducing gNB detection complexity. 
Proposal: 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.
· 5, for bandwidth ≥ 80 MHz and ≤ 100 MHz.
On different RS frequency resource for RIM RS-1/RS-2
It is stated in the TR: “For different gNB, it is to be decided in WI stage that different frequency resource for RIM RS-1/RS-2 is allowed or not.”
Q6: Whether different frequency resource for RIM RS-1/RS-2 for different gNB is allowed or not?
	Company
	Proposal

	CMCC
	Yes

	LGE (R1-1900619)
	Proposal 3: In RIM RS design, difference frequency for RIM RS-1/RS-2 can be configured for different gNB.

	Nokia (R1-1900838)
	Proposal 6: For different gNB, different frequency resource for RIM RS-1/RS-2 is allowed.

	Samsung (R1-1901065)
	Proposal 5: Different frequency resource for RIM RS-1/RS-2 is allowed for different gNB.

	Intel
	Yes



Proposal: For different gNB, different frequency resource for RIM RS-1/RS-2 is allowed.
On additional number of symbols for RIM RS
In the SI phase, the 2OS RS was recommended as the basic RIM RS resource, with an FFS point on whether to support additional # of symbols for RIM RS. Note that if supported, it is achieved based on the basic RIM RS resource
Q7: Whether to support additional number of symbols for RIM RS?
	Company
	Proposal

	Huawei (R1-1900051)
	Proposal 1: Concatenating two or more basic RIM-RS resources in time domain is supported for improving detection performance. 
· The circularity of the RIM-RS across different basic RIM-RS resources should be guaranteed. 

	CATT (R1-1900329)
	Proposal 3: If multiple RIM-RS configurations are configured for one RIM-RS resource, they are allocated to different TDD DL/UL period within one RIM-RS transmission occasion or to different RIM-RS transmission occasions. 

	Intel (R1-1900491)
	Proposal 7: Consecutive time-domain repetition of the basic RIM-RS resource on a symbol level shall be supported.

	Ericsson (R1-1900760)
	Proposal 4: When multiple configurations of a RIM-RS are configured to a gNB (set), the time position of each configuration is in separate DL-UL switching periods

	CEWiT (R1-1901139)
	Proposal 3: Multiple RIM-RS configuration should be consecutive. Time domain circularity should be maintained between the multiple RIM-RS configurations.



Two companies (Huawei and CEWiT) proposed to support consecutive basic RIM-RS transmission within a TDD DL/UL periodicity and the time-domain circularity of the RIM RS should be maintained. Intel proposed to support consecutive time-domain repetition of the basic RIM-RS resource, but do not require time-domain circularity of the RIM RS. Ericsson considers only supporting time-domain repetition in separate DL-UL switching periods.
OAM functions to support RIM operation
Based on the agreed frameworks, RAN groups should identify corresponding OAM functions to support RIM operation. 
According to the signalling direction, the OAM functions are summarized into two sections: from OAM to gNB, and from gNB to OAM.
OAM to gNB
	Company
	Proposals

	Huawei
(R1-1900050)
	Observation 1: Involving OAM functions for triggering victim to transmit RIM-RS and triggering aggressor to monitor RIM-RS is beneficial.
Observation 2: OAM function is needed to configure RIM-RS parameters.
Observation 3: OAM function is needed to configure the mapping between gNB set ID and RIM-RS resource.
Proposal 1: It is recommended to define the following OAM functions for RIM:
· Triggering gNB to transmit RIM-RS.
· Triggering gNB to monitor RIM-RS.
· Configuring RIM-RS parameters.
· Configuring the mapping between gNB set ID and RIM-RS resource.
Proposal 2: When determining the further information carried by RIM-RS, aspects such as the time duration for sweeping over all RIM-RS and gNB detection complexity need to be considered jointly.

	ZTE
(R1-1900224)
	Proposal 1: RAN1 should identify exactly which OAM signalings need to be introduced to support configuring set IDs and/or associated RIM RS resources as one of OAM functions.
Proposal 2: OAM configuration should support the following requirements for RIM operation:
· Requirement 1: Distinguishable RIM reference signals (RS-1 and RS-2)
· Requirement 2: Multiple RIM RS resources(or configurations) for RS detection of the gNBs with different distances
· Requirement 3: Repetition transmission of RIM RS
· Requirement 4: Convey the interference mitigation status information

	CATT
(R1-1900330)
	Proposal 2:
· The following information shall be configured to gNB by OAM:
· Periodicity of RIM-RS transmission
· Number of RIM-RS resources
· Configuration of time-domain RIM RS transmission occasions, e.g., the time duration of a transmission occasion
· The number of transmission occasions that one RIM-RS resource occupies
· Number of frequency domain positions, and starting point for each position 
· Bandwidth of RIM-RS
· RIM-RS configurations for one RIM-RS resource
· The transmission occasion for each RIM-RS configuration
· Set ID (Potentially additional Set ID for RIM-RS-2)
· Candidate set of sequence initialization value 
· Reference point for sequence mapping in frequency domain

	CMCC
(R1-1900411)
	Observation 1: OAM is used to configure RIM-RS transmissions (including resource and/or functionality), to exchange all necessary bidirectional/unidirectional information between gNBs, and to configure regular RIM-RS monitoring occasions.
Proposal 1: OAM can configure Cause definition as well as the relationship between RIM-RS configurations and combination of Causes.
Proposal 2: OAM configures the transmission resource reserved for RIM-RS configurations.
Proposal 7: Regular RIM-RS monitoring occasions are discretely distributed in periodicity of  TDD DL/UL patterns, where  is mutually prime to , and  is the number of TDD DL/UL patterns within a RIM-RS transmission periodicity.
Proposal 8: The regular RIM-RS monitoring occasions is characterized by the following parameters.
· startOffsetOfMonitoringOccasion ()
· intervalSpaceOfAdjacentTimeResource ()
where  is mutually prime to , where  is the number of TDD DL/UL patterns within a RIM-RS transmission periodicity.

	Intel
(R1-1900492)
	Proposal 1: OAM shall provide gNBs with the mapping from time-frequency-sequence indices to the corresponding information (set ID, RS-1/RS-2 indication, mitigation sufficiency indication).
Proposal 2: OAM shall assign victim/aggressor set ID to gNBs.

	Samsung
(R1-1900557)
	Proposal 1: OAM indicates aggressor to start the RIM-RS monitoring (Framework-0)
Proposal 1a: For framework-1 and 2.1, consider whether aggressor starts monitoring RS as configured by OAM or when it experiences remote interference with "sloping" IoT increase. 
Proposal 2: OAM sends remote interference mitigation scheme to aggressor (Framework-0)
Proposal 3: OAM stops RIM-RS monitoring and restores original configuration at aggressor side and stops RS transmission at victim side (Framework-0)
Proposal 5: OAM pre-configures the valid frequency-domain resource used for DL and UL to gNBs for the situation when remote interference is present.

	LGE
(R1-1900620)
	Proposal 1: In Framework 0, Framework 1, and Framework 2-1, the following configuration information can be included for OAM function to support RIM operation
· Configuration (not) to monitor RIM RS
· Information related to the RIM RS configuration (e.g., periodicity, time occasion, time offset, frequency location, frequency offset, sequence, etc.)
Proposal 2: In Framework 0, the following information can be included for OAM function to support RIM operation
· Gathering reported information from aggressor gNB (e.g., set ID information of victim gNB and number of symbols which are detected RIM RS)
· Information related to RIM techniques (e.g., number of backoff symbols, power offset, etc.)

	Ericsson
(R1-1900761)
	Proposal 1: Support configuration of RIM-RS monitoring “search space” via standardized OAM interface
Proposal 2: Configuration of start/stop monitoring of RIM-RS is handled via standardized OAM interface
Proposal 4: Configuration of RI mitigation schemes and instruction to stop RI mitigation schemes are handled via proprietary OAM interface
Proposal 5: Instruction to stop RIM-RS transmission (as described in FW-0) is generic and can be handled with standardized OAM interface
Proposal 6: Support configuration of RIM-RS transmission resources via standardized OAM interface, which may include configuration of set ID

	Nokia
(R1-1900839)
	Proposal 1: Victim reports remote interference detected to OAM, OAM configures the aggressors to start monitoring the RIM-RS.
Proposal 2: For RIM framework-0, OAM manages the RIM-RS detection information reported from aggressor, and OAM can stop the RIM-RS transmission.
Proposal 3: OAM configures the gNB set ID and the associated RIM resource for gNB or gNB set.

	Qualcomm
(R1-1900895)
	Observation 1: for gNB set, the following information is required to be configured by OAM:
· set ID
· RIM Reference Signal (RIM-RS)
· the radio resources to send and receive the RIM-RS
Observation 2: for RIM Framework 2.1, at least the following information is needed to be configured by OAM.
· RIM-RS destination ID
· Source ID
· Information about the detection of the RIM-RS, or disappearance of the RIM-RS

	CEWiT
(R1-1901140)
	Proposal 1: Mechanism of configuring RIM-RS and sharing mechanism between OAM entities should be clarified with RAN 1 perspective.


· Configure victim to start RIM RS transmission
· Supported by Huawei.
· Configure aggressor to start RIM RS monitoring
· Supported by Huawei, ZTE, Ericsson, and Nokia, mainly for the asymmetric IoT increase scenario, where the aggressor needs to monitor the RIM RS even when itself does not suffer from IoT increase.
· Supported by Samsung for framework-0, and for frameworks 1 & 2-1, to further consider whether aggressor starts monitoring RS as configured by OAM or when it experiences remote interference with "sloping" IoT increase.
· Supported by CMCC and LGE, where regular RIM-RS monitoring occasions are configured by OAM.
· Configure aggressor to stop RIM RS monitoring
· Supported by ZTE (in framework-0), Samsung (in framework-0), LGE, and Ericsson.
· Configure aggressor to restore original configurations
· Supported by ZTE, Samsung, and Ericsson (all in framework-0).
· Configure victim to stop RIM RS transmission
· Supported by Samsung (in framework-0), Ericsson, and Nokia (in framework-0).
· Configure RIM RS resources
· Supported by Huawei, ZTE, CATT, CMCC, Intel, Samsung, LGE, Ericsson, Nokia, and Qualcomm.
· Configure the mapping from RIM RS resources to set ID
· Supported by Huawei.
· Configure the mapping from set ID to gNBs
· Supported by ZTE, CATT, Intel, Nokia, and Qualcomm, where OAM configures the gNB set ID to the related gNBs.
· Configure aggressor the RI mitigation schemes
· Supported by Samsung, LGE and Ericsson, all in framework-0.

Proposal: The OAM configures the RIM RS transmissions, including the resources and/or Cause (functionalities, repetition, etc.).
Proposal: The OAM configures the mapping between the set ID and gNBs.
Proposal: OAM configures the following functions, including 
· Configure aggressor to start/stop RIM RS monitoring
· Alt 1: OAM configures only regular RIM-RS monitoring occasions.
· Alt 2: OAM configures aggressor to start monitoring the RIM RS even when itself does not suffer from IoT increase
· Configure aggressor to restore original configurations

Need further clarifying that whether the following OAM functions to be supported, including,
· RIM RS resources mapping to set ID.

gNB to OAM
	Company
	Proposals

	CATT
(R1-1900330)
	Proposal 1: Information reporting to OAM from both aggressor and victim gNB shall be supported in framework 1 and 2-1.

	CMCC
(R1-1900411)
	Proposal 3: gNB starts periodically reporting information to OAM when event E1/E2/E3 is triggered, and stops reporting when event E4 happens, wherein, the reported quantities are the measurement results averaging over the latest report period,
· E1: RIM-RS configuration(s) are detected,
· E2: IoT exceeds configured threshold,
· E3: gNB starts to apply remote interference mitigation scheme,
· E4: Remote interference disappears.
Proposal 4: A gNB periodically reports information to OAM when at least one RIM-RS configuration is detected (denoted as event E1), where, the report information format may include gNB ID of reporter, information set of {RIM-RS configuration index, Set ID, RSRP, and propagation delay} corresponding to each detected RIM-RS.
Proposal 5: A gNB periodically reports information to OAM when IoT first exceeds configured threshold (denoted as event E2), where, the report information format may include gNB ID of reporter, and RSSI of measurement interval.
Proposal 6: A gNB periodically reports information to OAM when gNB starts to apply remote interference mitigation scheme (denoted as event E3), where, the report information format may include gNB ID of reporter, and type and corresponding parameters of remote interference mitigation scheme, with details FFS.

	Samsung
(R1-1900557)
	Proposal 4: Aggressor reports the detected RS to OAM (Framework-0)

	LGE
(R1-1900620)
	Proposal 2: In Framework 0, the following information can be included for OAM function to support RIM operation
· Gathering reported information from aggressor gNB (e.g., set ID information of victim gNB and number of symbols which are detected RIM RS)
· Information related to RIM techniques (e.g., number of backoff symbols, power offset, etc.)

	Ericsson
(R1-1900761)
	Proposal 3: Support gNB reporting of detected RIM-RS via standardized OAM interface.
Proposal 7: gNB measurement reporting of IoT level can be done over proprietary OAM interface, if needed.

	Nokia
(R1-1900839)
	Proposal 1: Victim reports remote interference detected to OAM, OAM configures the aggressors to start monitoring the RIM-RS.
Proposal 2: For RIM framework-0, OAM manages the RIM-RS detection information reported from aggressor, and OAM can stop the RIM-RS transmission.


· Configure aggressor gNB to report detected RIM RS
· Supported by CATT, CMCC, Samsung (in framework-0), LGE, Ericsson, and Nokia.
· Configure victim gNB to report remote interference event
· Supported by CATT, CMCC, Ericsson and Nokia.
· Configure aggressor gNB to report the applied mitigation schemes
· Supported by CMCC and LGE. The report information may include gNB ID of reporter, and type and corresponding parameters of remote interference mitigation scheme, with details FFS. 

Proposal 1: The OAM configures gNBs to report the detected RIM RS, including,
· Detected RIM-RS resource index and configuration index;
· Set ID detected from the RS;
· Number of symbols that the aggressor impacted, which is identified from the RS;
· RSRP.

Proposal 2: The OAM can additionally configure the victim to report remote interference event, where, the report information format may include gNB ID of reporter, and RSSI of measurement interval.
Proposal 3: The OAM can configure the Aggressor to report the applied remote interference mitigation scheme, with details FFS.

Conclusions
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