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1. Introduction
In TR38.866, two solutions are identified for RIM backhaul coordination. In solution 1, AMF acts as the coordinator to aggregate the coordination messages from gNB. In solution 2, AMF just transparently forwards container between gNBs.
This paper analyses solution 2 and proposes signaling procedure details. 
2.  CN based backhaul coordination solutions
RAN3 identified two solutions for CN based backhaul coordination.

	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.


The key difference is in the AMF impact. In addition to message routing, in solution 1, AMF needs to support Set member registration and gNB coordination message merging. 

	Functions
	Solution 1
	Solution 2

	Set ID to gNB ID mapping
	Database in CN or DNS
	Database in DNS

	Routing (target address)
	Set ID
	gNB ID

	Message aggregation
	AMF
	gNB-CU


Observation 1: solution 1 requires CN to process RAN messages. It is a kind of layer violation. 

The message aggregation comes from the concern on the number of coordination messages: N_set1 * N_set2. N_set1 is the number of gNBs in set 1. With CU-DU architecture, each gNB-CU has a lot of cells. The number of gNBs in one set should be very small. 
Observation 2: With CU-DU architecture, the number of backhaul coordination messages is not a problem because the number of gNBs per set is small.

Even in case of CU-DU architecture is not supported, the backhaul signaling coordination message can be reduced by smart implementation and OAM assistance (as shown in figure below), for example: 

· in DNS, each set is configured with only one or several gNBs

· when these gNB receive coordination message, it reports the event to OAM

· OAM notifies the member gNBs of the set for the coordination.
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Figure 1: OAM assisted backhaul coordination
Observation 3: Even in case CU-DU architecture is not available and the set has a lot of gNBs, the backhaul coordination traffic can be reduced by smart implementation and OAM assistance.
Proposal 1: Use solution 2 for CN based backhaul coordination.
3. Transparent Backhaul Coordination via CN

3GPP defined two kinds of CN routed inter base station backhaul communication mechanisms in LTE: 

· RIM (RAN Information Management) for inter-RAT scenario.

· SON Information Transfer for intra-RAT scenario.

In 5G, RAN3 already defined Uplink RAN Configuration Transfer and Downlink RAN Configuration Transfer message to carry the SON containers. The message can be extended to carry RIM container too. 
Proposal 2: Add RIM container into Uplink RAN Configuration Transfer and Downlink RAN Configuration Transfer for backhaul coordination of RIM framework 2-1.
The RIM container shall include:

· Source: source NG-RAN node ID, source TAI, source Set ID

· Target: target NG-RAN node ID, target TAI, target Set ID

· RIM information: RI detected, RI disappeared.

Proposal 3: The RIM container shall include:

· Source: source NG-RAN node ID, source TAI, source Set ID

· Target: target NG-RAN node ID, target TAI, target Set ID

· RIM information: RI detected, RI disappeared.

4. Summary
Based on above analysis, we have following proposals.

Observation 1: solution 1 requires CN to process RAN messages. It is a kind of layer violation.
Observation 2: With CU-DU architecture, the number of backhaul coordination messages is not a problem because the number of gNBs per set is small.

Observation 3: Even in case CU-DU architecture is not available and the set has a lot of gNBs, the backhaul coordination traffic can be reduced by smart implementation and OAM assistance.
Proposal 1: Use solution 2 for CN based backhaul coordination.

Proposal 2: Add RIM container into Uplink RAN Configuration Transfer and Downlink RAN Configuration Transfer for backhaul coordination of RIM framework 2-1.
Proposal 3: The RIM container shall include:

· Source: source NG-RAN node ID, source TAI, source Set ID

· Target: target NG-RAN node ID, target TAI, target Set ID

· RIM information: RI detected, RI disappeared.
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