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1   Introduction
In last RAN3 meeting, solution 2a was chosen 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 possible assistant information in RIM signalling.    
2   Discussion

During the study phase of RIM, it has already been agreed in TR that [1]: 

“Remote interference mitigation schemes can be applied at aggressor after detecting RS(s) sent by the victim.  Meanwhile, a victim cell may also take actions applying remote interference mitigation schemes.” 
In order to enable victim quickly perform optimized scheduling for remote interference mitigation, it is beneficial that the aggressor send assistant information to victim, as illustrated in Figure 1.  The assistant information may include the DL configurations of aggressor such as frequency configuration and slot format configurations. Similar as CLI configuration coordination, the aggressor can send its DL configuration information which are used currently to victim. In this way, the victim can deduce which part of its resources are interfering by aggressor according to the assistant information. 
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Figure 1, Assistant information from aggressor to victim 

Observation 1: DL configuration of aggressor gNBs is beneficial for victim gNBs to apply proper mitigation scheme.
On the other hand, the aggressor will apply remote interference mitigation schemes after detecting RIM-RS sent by the victim.  One way for the victim to inform aggressor is to carry this information through RIM-RS. However, RAN1 has already finished their work on RIM-RS design, in which the only information carried in the RIM-RS is the indication of either “enough mitigation” or “not enough mitigation”. Such indication is not sufficient to assist the aggressor to identify how many UL OFDM symbols at victim are interfered. The aggressor can only try one by one among pre-configured mitigation schemes which is quite inefficient. 

However, if the aggressor obtains the knowledge of how the aggressor has interfered the victim, e.g., number of interfered UL OFDM symbols at victim, the aggressor can chose the most proper mitigation scheme directly.
Therefore, it is beneficial that the victim informs the aggressor the interference information via backhaul message, such as how many symbols are interfered, on which frequency point and the bandwidth that experienced remote interference, as depicted in Figure 2. 

An example of IEs included in the assistant information transferred from victim to aggressor can be seen in the following table. It should at least include the “Interfered symbol number” in the message. Also, it can send the intended UL configuration information, which is similar to that defined for CLI [2]. 
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Figure 3, Assistant Information from victim to aggressor
Observation 2: It is beneficial for aggressor set to apply proper mitigation scheme efficiently if the victim sends the assistant information of number of interfered UL OFDM symbols to aggressor.
In RIM scenario, it is possible that the victim suffers remote interference from more than one aggressors. Victim may receive different assistant information from different aggressors. Therefore, in order to let the victim identify which aggressor set the RIM messages belong to, the source set ID should be included in the RIM signalling from aggressor to victim. 
Observation 3: RIM message over NGAP should include source set ID to enable victim identify which aggressor the RIM assistant information is from.

It is known that a disaggregated gNB can consist of a number of gNB-DUs which are distributed in a wide area. Thus, it is highly possible that different gNB-DUs experience different remote interference conditions. For example, only a part of gNB-DUs experience remote interference (detect RIM-RS) within a gNB, or different gNB-DUs experience remote interference from different aggressors, as shown in Figure 1.  
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Figure 1, different gNB-DUs within a gNB experience remote interference from multiple aggressors
In this case, aggressor 1 and aggressor 2 may send different messages at different time to victim 1 and victim 2 respectively since their atmospheric conditions are different. Thus, in order to let gNB-CU at victim side to distribute the right message to the right gNB-DUs. Victim set 1 and victim set 2 should be configured with different set ID. 
Consequently, the victim set ID should be included in the RIM message sent from the aggressor to let gNB-CU at victim side to distribute the message to the proper gNB-DUs. Without the victim set ID information, gNB-CU may distribute the RIM message, which is targeted to victim 1, to all gNB-DUs. This can result in incorrect actions in victim 2 as well as those gNB-DUs without experiencing remote interference. 
Therefore, the target set ID should also be included in the RIM message in order to enable the target gNB-CU to distribute the RIM message to the target gNB-DUs.
Observation 4: The target set ID should also be included in the RIM message over NGAP in order to enable the target gNB-CU to distribute the RIM message to the target gNB-DUs properly.

Proposal 1: The following RIM assistant information should be included in RIM signalling from aggressor to victim:
· source set ID

· target set ID
· aggressor DL Configurations (Optional) 

Proposal 2: The following RIM assistant information should be included in RIM signalling from victim to aggressor:
· RIM assistant information: Number of interfered symbols, Interfered frequency/bandwidth.
Similar CLI, the RIM assistant information from aggressor to victim take the following “Intended DL/UL configurations” defined for the CLI as a baseline.

	IE/Group Name
	Presence
	Range
	IE Type and Reference
	Semantics Description

	NR Cyclic Prefix
	M
	
	ENUMERATED (Normal, Extended, …)
	The type of cyclic prefix, which determines the number of symbols in a slot.

	NR DL-UL Transmission Periodicity
	M
	
	ENUMERATED (ms0p5, ms0p625, ms1, ms1p25, ms2, ms2p5, ms3, ms4, ms5, ms10, ms20, ms40, ms60, ms80, ms100, ms120, ms140, ms160, …)
	The periodicity is expressed in the format msXpYZ, and equals X.YZ milliseconds.

	Slot Configuration List
	
	1
	
	

	>Slot Configuration List Item
	
	1..<maxnoofslots>
	
	

	>>Slot Index
	
	
	INTEGER (0..319)
	

	>>CHOICE Symbol Allocation in Slot
	M
	
	
	

	>>>All DL
	
	
	
	

	>>>All UL
	
	
	
	

	>>>Both DL and UL
	
	
	
	

	>>>>Number of DL Symbols
	M
	
	INTEGER (0..13)
	Number of consecutive DL symbols at the beginning of the slot identified by Slot Index. If extended cyclic prefix is used, the maximum value is 11.

	>>>>Number of UL Symbols
	M
	
	INTEGER (0..13)
	Number of consecutive UL symbols in the end of the slot identified by Slot Index. If extended cyclic prefix is used, the maximum value is 11.


For the RIM assistant information transferred from victim to aggressor, it should at least include the “Interfered symbol number” in the message. Also, it could also send the intended UL configuration information, which is similar to that defined for CLI [2]. 

Proposal 3: RIM assistant information from aggressor to victim may reuse the “Intended DL/UL configurations” IE defined for CLI. The RIM assistant information from victim to aggressor may contain the “Interfered symbol number” and the “Intended DL/UL configurations”.
3   Conclusion
Based on the discussion in this paper, we have following observation and proposes:
Observation 1: DL configuration of aggressor gNBs is beneficial for victim gNBs to apply proper mitigation scheme.
Observation 2: It is beneficial for aggressor set to apply proper mitigation scheme efficiently if the victim sends the assistant information of number of interfered UL OFDM symbols to aggressor.
Observation 3: RIM message over NGAP should include source set ID to enable victim identify which aggressor the RIM assistant information is from.

Observation 4: The target set ID should also be included in the RIM message over NGAP in order to enable the target gNB-CU to distribute the RIM message to the target gNB-DUs properly.

Proposal 1: The following RIM assistant information should be included in RIM signalling from aggressor to victim:
· source set ID

· target set ID
· aggressor DL Configurations (Optional) 

Proposal 2: The following RIM assistant information should be included in RIM signalling from victim to aggressor:
· RIM assistant information: Number of interfered symbols, Interfered frequency/bandwidth.
Proposal 3: RIM assistant information from aggressor to victim may reuse the “Intended DL/UL configurations” IE defined for CLI. The RIM assistant information from victim to aggressor may contain the “Interfered symbol number” and the “Intended DL/UL configurations”.
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