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1   Introduction
During the study phase of RIM, RAN3 recommended to start the normative work on inter-set RIM backhaul signalling via the core network (CN), and identified the following alternative solutions for inter-set backhaul signalling [1]:

Solution 1:

The solution involves gNBs registering to the AMF using Set IDs configured by the OAM system. An AMF collects the outgoing RIM backhaul messages from the gNBs in the Source gNB set, aggregates these messages into a single RIM backhaul message, and forwards the aggregated message towards the AMF of the Destination gNB set. The aggregated RIM backhaul message contains the list of all the source gNBs whose messages were merged into the aggregated RIM message. Upon receiving a RIM backhaul message destined to its affiliated gNB set, the Destination AMF distributes the incoming RIM backhaul message to the gNBs constituting the receiving set. 

The mapping between the gNB set IDs and their corresponding AMF IDs can be e.g. in the form of a mapping table stored at the CN. The mapping could be retrieved by the AMF from a database located in e.g. the core network (CN) (other methods are not precluded). 
Solution 2:

An alternative solution avoiding CN impact uses routing functionality introduced for transfer of SON configuration information, where containers defined in NGAP are transparently transferred through the CN (including inter-AMF signalling). Specific information for NR RIM can be defined within this container without AMF impact. Routing in the CN is based on TAI and Global gNB ID. In this solution, some mechanism would have to enable mapping in gNBs from gNB set ID received in RIM-RS to one or more TAI / Global gNB ID pairs. In order to allow for "dynamically" updated gNB sets, the local RAN OAM system enables mapping in gNBs from received RIM-RS to a globally unique set ID, and a DNS solution (out of 3GPP scope) is used to retrieve TAI / Global gNB ID of one or more gNBs of the set.
This paper discusses the signalling design for support of inter-set coordination via NG interface for RIM.    
2   Discussion
The overall flows for RIM solution are illustrated in Figure 1 for reference. 
The standardization work in RAN3 mainly relates to the backhaul signalling design, as indicated in Figure 1. From the listed two candidate solutions in [1], it can be seen that the main difference between solution 1 and solution 2 is whether AMF needs to participate in the message processing and forwarding procedure. 
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Figure 1: RIM overall message flows
Solution 1 requires AMF to collect and aggregate all incoming messages and find the target gNBs according to the target set ID, which can result in major changes in AMF. 
For solution 1, the AMF needs to at least maintain the mapping relationship between set ID and gNBs. Besides, a dedicated processing function may need to be added in AMF for RIM inter-set coordination processing only. And option 1 also needs the gNB to register its set ID to AMF during NG setup.  The main drawback of option 1 is the possibility of single-point of failure in case of AMF congestion.
On the other hand, the main concern to solution 2 is the possibility of signalling storm towards the CN. However, the impact on AMF could be mitigated smoothly by implementation when the incoming RIM message is beyond the processing capability of AMF. For example, the easiest way for AMF is to discard the extra RIM messages according to the signalling load of AMF. Since the RIM is group based solution and the group may consist of a large number of gNBs and cover a wide area, discard of partial RIM message would not deteriorate the performance of RIM function. 
Additionally, for the disaggregated gNB, all DU messages have to be firstly sent to CU. Thus it is reasonable that CU can be the coordinator for its connected DUs and aggregate the messages into one message. The CU can send the aggregated message to victim CU directly via CN routing according to the set ID. The victim CU then distribute the messages to the DUs within the set. In this case, there would be no signalling storm at the CN for solution 2. 
Therefore, for the reasons listed above, solution 2 is better than solution 1.

Proposal 1: Solution 2 should be selected as the inter-set coordination solution. 
Proposal 2: In case of CU-DU function split, CU could be the coordinator to aggregate and distribute the messages in both aggressor and victim set.
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 3: UL/DL RAN Configuration Transfer procedures are used to convey the RIM related information between aggressor and victim.

For disaggregated gNB, gNB-DU should report to gNB-CU about the reception/disappearance of RIM-RS, and also the detected information from the RIM-RS, e.g., victim set ID. 
Proposal 4: New F1AP signalling should be defined to enable gNB-DU report the reception/disappearance of RIM-RS to gNB-CU. 
3   Conclusion
Based on the discussion in this paper, we propose:
Proposal 1: Solution 2 should be selected as the inter-set coordination solution. 

Proposal 2: In case of CU-DU function split, CU could be the coordinator to aggregate and distribute the messages in both aggressor and victim set.

Proposal 3: UL/DL RAN Configuration Transfer procedures are used to convey the RIM related information between aggressor and victim.

Proposal 4: New F1AP signalling should be defined to enable gNB-DU report the reception/disappearance of RIM-RS to gNB-CU.
A set of draft CRs for stage2 spec, NGAP, and F1AP are provided in [2] ~ [3] which are aligned with above proposals.
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