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1   Introduction
In last RAN3 meeting, solution 2a was chosen as the final solution for RIM and the following agreements regarding the RIM backhaul signalling have been made:

Select Sol. 2a:

Step 1: When atmospheric ducting phenomenon occurs, each victim gNB-DU detects the remote interference and makes decision of sending the RIM-RS individually. 

Step 2: Each aggressor gNB-DU detects the RIM-RS individually, when RIM-RS is detected or disappeared, it send out the “RIM-RS detected/disappeared information” to the gNB-CU

Step 3: Aggressor gNB-CU aggregates the RIM information from each gNB-DU and generates the backhaul message. The backhaul message contains the following information (FFS):

-
Source: source gNB ID, source TAI, source Set ID

-
Target: target gNB ID, target TAI, target Set ID

-
RIM information: RIM-RS detected, RIM-RS disappeared

-
Source cell IDs

Step 4: This backhaul message is sent to the victim gNB-CUs through the CN as a container. CN is kept transparent.

Step 5: Each gNB-CU in the victim set sends the backhaul message to gNB-DU.
The information contained in the RIM backhaul message is still FFS. This paper discusses the signalling IEs for RIM.    
2   Discussion

NG signaling

When a gNB detects RIM-RS, or detects that RIM-RS is disappeared, the gNB need to inform the Victim the status of RIM-RS. Thus, the backhaul message should at least include the RIM-RS detection status, “Appearance”, or “Disappearance”. The routing of the RIM message in the CN is based on the TAI and gNB ID, which is derived from set-ID contained in the RIM-RS. Thus, the target gNB ID and target TAI in the victim set should be included in the backhaul signalling. 
Observation 1: RIM message over NGAP should include RIM information of RIM-RS detection status: “Appearance”, or “Disappearance”, and target gNB ID and target TAI.
For detailed NG signalling, two options are evaluated. Option 1 is to introduce new procedure in NGAP dedicated for RIM function. Option 2 is to reuse existing UL/DL RAN Configuration Transfer. We think the current UL/DL RAN Configuration Transfer is already generic enough to be used by RIM function.

Proposal 1: UL/DL RAN Configuration Transfer procedures are used to convey the RIM related information between aggressor and victim.

Proposal 2: The following RIM information should be included in UL/DL RAN Configuration Transfer:
· Source RAN node ID, source TAI;
· Target RAN node ID, target TAI; 
· RIM information: RIM-RS appearance; RIM-RS disappearance; 

F1 signaling

For the disaggregated gNBs, gNB-DU firstly should report to gNB-CU about the appearance/disappearance of RIM-RS. 

Observation 2: gNB-DU should include RIM-RS detection status: “Appearance”, or “Disappearance” in the RIM information. 

One issue regarding RIM message between gNB-DU and gNB-CU is which one to interpret the target gNB ID from set ID. There are two options:

· Option 1: All gNB-DUs send the target set ID to gNB-CU, along with the RIM information, and gNB-CU aggregates RIM messages according to target set ID. gNB-CU then interprets the target gNB ID from target set ID and send the aggregated RIM message to target gNBs.
· Option 2: gNB-DU interprets the target gNB ID from target set ID. gNB-DU then include the target gNB list in the RIM message and send to gNB-CU. gNB-CU then aggregates the RIM message according to target gNB ID and send the aggregated RIM message to target gNBs. 
Since the victim may comprise a number of gNBs, it is obvious that, for Option 2, the gNB-DU need list all target gNB ID in the RIM message sent to gNB-CU. gNB-CU then need to deal with messages from multiple gNB-DUs and each of them includes multiple target gNBs. For option 1, gNB-DU only need to include target set ID. Thus, the option 1 is definitely more efficient and it is easier for gNB-CU to deal with the message aggregations in option 1. 

Observation 3: gNB-DU sends the victim set ID in the RIM message to the gNB-CU and gNB-CU translates the set ID to target gNB ID. 
Proposal 3: At least the following information should be included in the RIM message sent from gNB-DU to gNB-CU:

· Target set ID

· RIM information: RIM-RS appearance; RIM-RS disappearance. 

At victim side, gNB-CU should distribute the RIM message to a number of gNB-DUs according to the target set ID. The RIM information included in the RIM message should comprise the indication of the appearance/disappearance of RIM-RS. 
Observation 4: At victim side, gNB-CU should include RIM-RS detection status: “Appearance”, or “Disappearance”.
Proposal 4: At least the following information should be included in the RIM message sent from gNB-CU to gNB-DU at victim side:

· RIM information: RIM-RS appearance; RIM-RS disappearance
For detailed F1 signalling message, new procedures should be defined to convey the RIM message between gNB-CU and gNB-DU. For example, the class 2 F1AP procedures “Uplink RIM Information Transfer” and “Downlink RIM Information Transfer” can be defined to carry RIM messages from gNB-DU to gNB-CU and from gNB-CU to gNB-DU respectively.

Proposal 5: The class 2 F1AP procedures “Uplink RIM Information Transfer” and “Downlink RIM Information Transfer” should be defined to carry RIM information from gNB-DU to gNB-CU and from gNB-CU to gNB-DU respectively.
3   Conclusion
Based on the discussion in this paper, we have the following observations and proposes:
Observation 1: RIM message over NGAP should include RIM information of RIM-RS detection status: “Appearance”, or “Disappearance”, and target gNB ID and target TAI.

Observation 2: gNB-DU should include RIM-RS detection status: “Appearance”, or “Disappearance” in the RIM information. 

Observation 3: gNB-DU sends the victim set ID in the RIM message to the gNB-CU and gNB-CU translates the set ID to target gNB ID. 

Observation 4: At victim side, gNB-CU should include RIM-RS detection status: “Appearance”, or “Disappearance”.
Proposal 1: UL/DL RAN Configuration Transfer procedures are used to convey the RIM related information between aggressor and victim.

Proposal 2: The following RIM information should be included in UL/DL RAN Configuration Transfer:
· Source RAN node ID, source TAI;
· Target RAN node ID, target TAI; 
· RIM information: RIM-RS appearance; RIM-RS disappearance; 

Proposal 3: At least the following information should be included in the RIM message sent from gNB-DU to gNB-CU:

· Target set ID

· RIM information: RIM-RS appearance; RIM-RS disappearance. 

Proposal 4: At least the following information should be included in the RIM message sent from gNB-CU to gNB-DU at victim side:

· RIM information: RIM-RS appearance; RIM-RS disappearance 
Proposal 5: The class 2 F1AP procedures “Uplink RIM Information Transfer” and “Downlink RIM Information Transfer” should be defined to carry RIM information from gNB-DU to gNB-CU and from gNB-CU to gNB-DU respectively.
A set of draft CRs for stage2 specifications, NGAP, and F1AP are provided in [1] ~ [4] which are aligned with above proposals.
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