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1. Introduction
Based on LS [1] from RAN1, in RIM frame 2-1 and 2-2, backhaul coordination between victim and aggressor is needed. However, traditional Xn/X2 interface is supported only between neighbor base stations. The communication between remote gNBs requires special design.
This paper analyses solution for remote gNBs to mutually communication for remote interference mitigation.
2.  Communication between remote gNBs groups
In RIM framework 2, when RS is received from victim, aggressor sends coordination information to victim via backhaul. Both aggressor and victim are a group of cells. It is not an efficient way to have gNB-gNB peer to peer coordination due to large number of connections and messages. If aggressor group has M members and victim group has N members, N*M messages would be exchanges.

Observation 1: gNB to gNB peer to peer coordination is not an efficient way.
Each group should have a coordinator CGC (Cell group coordinator). The messages can be transmitted with CGC as gateway, as shown in figure 1. In this way, the number of messages is reduced to N+M+1.
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Figure 1: Backhaul coordination with CGC as gateway
In addition, CGC can act as IP multicast GW. The group members join the IP multicast group. Each group has a global unique ID: GCGI (global cell group ID), which is assigned from NR CGI name space. Each CGC/GCGI has an associated TNL address, which is an IP multicast address if IP multicast is used. 
The coordination message is sent by CGC and multicast to target group members. Figure 1 shows the coordination of framework 2-1:

-
Victim CGC acts as IP multicast GW for its member cells

-
Aggressor CGC derives GCGI and TNL address (includes IP multicast address of victim CGC)

-
Aggressor CGC sends coordination message to victim cell group with the GCGI and the TNL address as target address.
Proposal 1: Backhaul coordination message for RIM is delivered with CGC (cell group coordinator) as gateway, preferably in terms of IP multicast.

3. Address of coordinating message routing
The RIM-RS carries group-ID information of victim or aggressor. The group-ID in the RIM-RS should not be reusable, similar to the role of PCI. Otherwise, the search space for RIM-RS detection is too large. Large search space increased the detecting time, complexity and radio resource.

Observation 2: Group-ID carried by RIM-RS should be reusable, not unique, similar to PCI carried in CB-SSB. 
In XnAP/NGAP, NR CGI is used as address for message routing. To reuse XnAP/NGAP, we should define a global unique group ID GCGI for message routing. The target GCGI can be derived from DNS/OAM with PCGI and source gNB/CGC ID as input. 
Proposal 2: Define a global unique group ID GCGI for backhaul coordination message routing. 
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Figure 2: Derive target GCGI and TNL based PCGI and source gNB-ID
Proposal 3: The target GCGI and TNL address can be derived from DNS/OAM with PCGI and source gNB/CGC ID as input.

4. Protocol choice

As discussed in last meeting, there are two protocol choices: Xn based and NG based.

If aggressor and victim are in same IP domain, i.e. IP reachable, Xn is a straightforward way. In some big operator’s network, gNB is typically configured with private IP address only. The private IP address is reused in different regions, e.g. different provinces. 
Observation 3: Xn is straight forward but restricted by IP reachability. 

RIM (RAN Information Management) was defined early in GSM and inherited to LTE for inter RAN node communication via core network, refer to TS 36.413, TS 48.018. RIM protocol can be used for the coordination between remote groups, as shown in figure 3.
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Figure 3: RIM based coordination between cell groups
To inherit RIM to 5G, we need to define new NGAP messages, like: GNB Direct Information Transfer, AMF Direct Information Transfer. CGC is a NG-RAN node from 5G RIM perspective.
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We also need to define new RIM application in 48.018, e.g. Remote Interference Coordination. 

	Coding
	Semantic

	0000 0000
	Reserved

	0000 0001
	Network Assisted Cell Change (NACC)

	0000 0010
	System Information 3 (SI3)

	0000 0011
	MBMS data channel

	0000 0100
	SON Transfer

	0000 0101
	UTRA System Information (UTRA SI)

	0000 0110
	Multilateration Timing Advance

	0000 0111
	Remote Interference Coordination

	0000 1000 - 1111 1111
	Reserved


The Information Elements for the new application should be defined based on RAN1 decided parameter set. 
Observation 4: NG routing can reuse RIM (RAN Information Management) with some extensions.
Proposal 4: Capture NG routing into TR as candidate solution for backhaul communication between remote gNBs groups.
5. Summary
Based on above analysis, we have following proposals.

Observation 1: gNB to gNB peer to peer coordination is not an efficient way.
Proposal 1: Backhaul coordination message for RIM is delivered with CGC (cell group coordinator) as gateway, preferably in terms of IP multicast.

Observation 2: Group-ID carried by RIM-RS should be reusable, not unique, similar to PCI carried in CB-SSB. 

Proposal 2: Define a global unique group ID GCGI for backhaul coordination message routing. 

Proposal 3: The target GCGI and TNL address can be derived from DNS/OAM with PCGI and source gNB/CGC ID as input.
Observation 3: Xn is straight forward but restricted by IP reachability.
Observation 4: NG routing can reuse RIM (RAN Information Management) with some extensions.

Proposal 4: Capture NG routing into TR as candidate solution for backhaul communication between remote gNBs groups.
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