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1   Introduction
As we already known, according to offline discussion for NR-RIM, RAN3 has agreed that Solution 2a is selected for inter-set backhaul message transfer which is shown as below:
Assumptions:
Each victim or aggressor gNB will be assigned a set ID, all the cells managed by gNB-DUs within the same gNB-CU will utilize the same Set ID.
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Fig. 1: RIM solution 2a with CU-DU split [1]
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. 
Based on the above conclusions, we continue to analyse the impact of F1 and NG interfaces with a gNB with CU-DU split.
2   Discussion
Before our discussion, we need first to clarify a conclusion according to the agreement in [2] at RAN1#96 meeting, Detail content is shown below:

Table: Set-specific parameters configured by OAM

	Parameter 
	Explanation
	Value range

	Value of set ID
	· Set ID for RS-1

· Set ID for RS-2 (if configured)
	At most two set IDs can be configured for a gNB. 

The bit length of the set ID is maximum 22bit.


We can see that “At most two set IDs can be configured for a gNB”, and the explanation is that one Set ID for RS-1 in victim side, and one Set ID for RS-2 in aggressor side which is used in RIM Framework-1. So, the victim gNB only can be configured one Set ID and only one RIM-RS is transmitted in Uu interface. 
Proposal 1: RAN3 confirms that each victim gNB only has one Set ID and one RIM-RS configured.  

2.1   NG interface impact
For the above Step 3 in Solution 2a: 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

It is indicated as FFS for the information in backhaul message, and we can continue to further analyse which info needed to be included.

Since routing solution is based on target TAI/global gNB ID within a transparent container through CN, so the source Set ID and target Set ID seem no use and should be excluded. 

When one or more cell(s) detect RIM-RS, gNB-DU will report RIM-RS detected to gNB-CU. Since gNB-DU knows which cells detected RIM-RS, when all cells can't detect RIM-RS, it will report RIM-RS disappeared to gNB-CU. Based on this rule, for the Source cell IDs information, there seem be also not suitable scenario to take advantage of this information so far. So it is suggested to be removed.

Making a summary for the above analysis, the backhaul message can only contain the following necessary information:

·  Source: source gNB ID, source TAI
· Target: target gNB ID, target TAI

· RIM information: RIM-RS detected, RIM-RS disappeared
Proposal 2: The corresponding CR to NG-AP for RIM is showed in [3]. It is proposed to agree the corresponding CR if above the analysis conclusion adopted.
2.2   F1 impact
· Aggressor side

Assumptions that OAM is connected with gNB-DU according to the analysis in [4], when aggressor gNB-DU detected the RIM-RS, the victim Set ID is decoded from RIM-RS, and then gNB-DU will retrieve and acquire the target RAN node ID(including one or more TAI/Global gNB ID) corresponding to the victim Set ID from OAM. When RIM-RS is initially detected, the gNB-DU shall report one or more TAI/global gNB ID information to gNB-CU in order to route backhaul signalling. Then, the gNB-CU stores the mapping information between the victim Set ID and TAI/global gNB ID. After that, the following report of RIM-RS detection status need not include the same mapping information to gNB-CU. Instead, gNB-DU can report the Victim Set ID, and gNB-CU can derive the corresponding TAIs/global gNB IDs based on the previously stored information. In this sense, target RAN node ID(including the one or more TAI/global gNB ID info) is optional information within the report of RIM-RS detection status, which is only reported to gNB-CU at the first time when DU detects RIM-RS.

Proposal 3: It is proposed the DU sends target RAN node ID as the routing address of backhaul signalling to the CU just only in the initial report of “RIM-RS detected” to avoid the repetitive transmission of same information and the waste of resource of F1 interface in case of OAM only connected with DU. Meanwhile, the DU always reports the victim Set ID to gNB-DU 
If aggressor gNB-DU only detected one RIM-RS in Uu interface, and only reports the RIM-RS detected and the target RAN node ID information to gNB-CU at the initial report, however, the following report of RIM-RS detection status without target RAN node ID information, like this it is ensured for normal implementation of RIM mechanism.
But if aggressor gNB-DU can detect more than one RIM-RS in Uu interface, the above-mentioned solution may face some problems. We shall continue to discuss further as below.
When one aggressor set only caused remote interference to the one victim set, it is a basic scenario for the RIM. But the some extension may be existing and the below is an example.
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Fig. 2: extension scenario of RIM with CU-DU split
In case that one aggressor set caused remote interference for the two victim set in different area simultaneously while the atmospheric ducting phenomenon occurs in different locations, if one victim Set ID is configured as V1, another victim Set ID is configured as V2, the victim gNB-DUs within Set ID V1 detects the remote interference and makes decision of sending the RIM-RS encoded with Set ID V1, the victim gNB-DUs within Set ID V2 detects the remote interference and makes decision of sending the RIM-RS encoded with Set ID V2. When gNB-DUs in aggressor set detected the two different RIM-RS, and if one among RIM-RS is disappeared due to atmospheric ducting phenomenon disappeared, it shall send the “RIM-RS detected/disappeared information” to the gNB-CU with additional information of Victim gNB Set ID which is used as an identification of RIM-RS. Only like this aggressor gNB-CU correctly determine which RIM-RS is received and which RIM-RS is disappeared by gNB-DU.
The gNB-DUs send “RIM-RS detected/disappeared information” to the gNB-CU which can be carried via a newly defined F1 common signalling, or carried in the existing GNB-DU CONFIGURATION UPDATE. Consider the existing IE for updated information in GNB-DU CONFIGURATION UPDATE are all optional present, it is no problem to add another optional IE to indicate RIM-RS detection status information.

Proposal 4: It is proposed the DU sends the information of “RIM-RS detected” or “RIM-RS disappeared” with the Victim gNB Set ID as the identification of RIM-RS to the CU via newly defined F1 message or GNB-DU CONFIGURATION UPDATE since DU can possibly detected two RIM-RS simultaneously.

· Victim Side

It is a pre-requisite that the each victim or aggressor gNB will be assigned a set ID in term of RAN1 agreement. So if the victim gNB-CU received the all the backhaul messages from aggressor gNB-CU which indicate the RIM-RS disappeared, it means that the atmospheric ducting phenomenon has completely disappeared, victim gNB-CU shall send the RIM-RS disappeared information to gNB-DUs which are expected to stop the RIM-RS transmission. If there is just one aggressor gNB-CU reports the RIM-RS detected information to victim gNB-CU, it means that the atmospheric ducting phenomenon still exists and the victim gNB-CU shall inform the RIM-RS detected to gNB-DUs and gNB-DUs continue RIM-RS transmission in the Uu interface. Since victim gNB-DU can be assigned only one set ID and only one RIM-RS configuration, it is no need to indicate which RIM-RS when victim gNB-CU sends “RIM-RS detected/disappeared information” to the gNB-DU.
The gNB-CU sends “RIM-RS detected/disappeared information” to the gNB-DU which can be carried via a newly defined F1 common signalling, or carried in the existing GNB-CU CONFIGURATION UPDATE. Consider the existing IE for updated information in GNB-CU CONFIGURATION UPDATE are all optional present, it is no problem to add another optional IE to indicate RIM-RS detection status information.

Proposal 5: It is proposed the CU sends the information of “RIM-RS detected” or “RIM-RS disappeared” without any other information to the CU via newly defined F1 message or GNB-CU CONFIGURATION UPDATE.

The corresponding CR for newly defined F1 message is showed in [5]. It is proposed to agree the corresponding CR if this solution adopted.
The corresponding CR for GNB-DU CONFIGURATION UPDATE message and GNB-CU CONFIGURATION UPDATE is showed in [6]. It is proposed to agree the corresponding CR if this solution adopted.

3   Conclusion
Based on the discussion in this paper, we propose:
Proposal 1: RAN3 confirms that each victim gNB only has one Set ID and one RIM-RS configured. 
Proposal 2: The corresponding CR to NG-AP for RIM is showed in [3]. It is proposed to agree the corresponding CR if above the analysis conclusion adopted.
Proposal 3: It is proposed the DU sends target RAN node ID as the routing address of backhaul signalling to the CU just only in the initial report of “RIM-RS detected” to avoid the repetitive transmission of same information and the waste of resource of F1 interface in case of OAM only connected with DU. Meanwhile, the DU always reports the victim Set ID to gNB-DU.
Proposal 4: It is proposed the DU sends the information of “RIM-RS detected” or “RIM-RS disappeared” with the Victim gNB Set ID as the identification of RIM-RS to the CU via newly defined F1 message or GNB-DU CONFIGURATION UPDATE since DU can possibly detected two RIM-RS simultaneously.

Proposal 5: It is proposed the CU sends the information of “RIM-RS detected” or “RIM-RS disappeared” without any other information to the CU via newly defined F1 message or GNB-CU CONFIGURATION UPDATE.
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