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Introduction

RIM SI is completed in [1]. A new WI of RIM [2] is focus on the inter-set RIM backhaul signalling procedure for framework 2.1.

	Specify the inter-set RIM backhaul signalling via the core network to convey the messages of “RIM-RS detected” and “RIM-RS disappeared [RAN3]


This contribution provides our consideration on this aspect.
Discussion
: Background 
Based on discussion, SI report [1] provides two solutions for inter-set RIM backhaul signalling. The detail solution copied from [1] for easy reference. 
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 solutions captured in the figure below:
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	Solution 2.1
	[image: image2.png]RAN O&M or DNS gNB
server

Routing/Mapping Function

Aggregation Function






	Solution 2.2 
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It is observed that solution 2.2 will bring lots of signalling burden over NG and among CN nodes. Therefore the comparison in the following section only covers solution 1 and solution 2.1. 
Comparison solution 1 and solution 2.1

Inter-set RIM backhaul signalling is mainly includes two functions. One function is the routing function of RS SET ID. This function refers to how the aggressor routes messages to the target victim gNBs according to the SET ID contained in the RS signal. Another function is the message aggregation function, which means how to aggregate the messages from multiple gNBs in the aggressor SET. 

As shown in the figure, solution 1 highly depends on CN network for message routing, and the RAN side does not need to participate in routing function. Comparatively, Solution 2.1 obtains the destination gNB address by the RAN side, and has no impact on CN. 

Comparison on Message Routing function
Firstly, both solutions need to map the SET ID to backhual address, and keep the corresponding mapping relationship. The corresponding relationship of solution 1 is stored in CN and has impact on CN. The corresponding relationship of solution 2.1 is stored in RAN (e.g. DNS or network management).  

Secondly, solution 1 has impact on the design of N14 interface between CN nodes. Because the target address of routing is no longer gNB ID but the newly introduced SET ID. This needs further discussion in CT4 groups. Considering stringent time (only 2 meeting for normative phase), coordination between groups need to be avoided as much as possible . 

Comparison on Message aggregation function 

First of all, solution 1 message aggregation function is implemented on the CN side, and solution 2.1 message aggregation function is implemented on the RAN side. 

Both scenarios 1 and 2.1 need to consider aggregating messages from multiple gNBs within aggressor SET into a single message to be sent to victim gNB SET. How to aggregate needs to consider the strategy of operators affected by RIM. The sending strategies of RIM-RS detected messages and RIM-RS disappeared messages are different. 

RIM-RS detected messages and RIM-RS disappeared are used for victim gNB to determine the disappearance of interference. Victim gNB must continuously determines whether aggressor can still aware RS signal. 

The sending strategy of RIM-RS detected message could be that at least one gNB in aggressor SET can independently detects RS signals sent by victim gNB. The aim is to inform the victim gNB as early as possible then the interference can be controlled earlier. 

However, the transmission strategy of Disappear of RIM-RS is that all the gNBs of aggressor SET are no longer detect the RS signals, then RIM-RS disappeared message will be sent by the victim gNB SET. 

If there are still some gNBs in aggressor SET awares RS from victim gNB, the aggressor should not send the RIM-RS disappeared message to victim gNB SET. Otherwise, victim gNB will stop sending RS due to wrong judgement, which will cause unnecessary ping-pang of  RIM start and stop. 

Observation 1: The Sending strategies of RIM-RS detected messages and RIM-RS disappeared messages are different.
Each operator has its own message delivery strategy. For example, the sending strategy of RIM-RS detected message may be that more than a certain number of aggressor gNBs detect the RS signal . The flexible deployment strategies should be allowed by operators. 

Furthermore, if different strategies are deployed between the CN and the RAN, for solution1, the CN side needs to customize the RIM transmission strategy with RAN side. For solution 2.1, RAN side can freely define the RIM message sending strategy. 

Observation 2: The flexible deployment strategies should be allowed by operators.
Secondly, there is no aggregation function in CN at present. Support solution 1 will bring lot impact on CN network elements. 

Thirdly, message aggregation requires all SET gNBs connects to a single AMF. If gNBs in one SET connect with multiple AMF elements, AMF is unable to determine the sending strategy of Disappear of RIM-RS messages. Therefore, solution 1 will limit RIM deployment. 
According to the analysis above, the comparison table is listed as below: 
	Function
	Comparison Metric
	Solution 1
	Solution 2

	Message Routing function
	Introduce new ID in 5G-C
	Yes :(
	No impact to 5G-C :)

	
	Impacts 5G-C N14 interface
	Yes :(
	No impact to 5G-C N14 interface :)

	Message aggregation function
	Sending strategies (RAN side and CN side)
	Static, which means that RAN side and CN side should obey the same sending strategies
	Flexible 

	
	Aggregation function location
	Located in CN node
	Located in RAN node

	
	Deployment limitation
	Could not support the case that gNBs in one SET connect with multiple AMFs 
	no limitation :)


It is clear that solution 1 will bring lots of impact on CN and solution 2 has no impact on CN. Since RIM mechanism is some kind of RAN feature, it is proposed to locate the function in RAN side as much as possible.
Proposal : Propose to select solution 2.1 as RIM mechanism. 

3. Conclusion

In this contribution , the observations and proposals are provided as below:
Observation 1: The Sending strategies of RIM-RS detected messages and RIM-RS disappeared messages are different. 

Observation 2: The flexible deployment strategies should be allowed by operators. 
Proposal : Adopts solution 2.1 as RIM mechanism.
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