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Introduction

RIM SI completed with SI report [1]. A new WI of RIM[2] focus on the inter-set RIM backhaul signalling procedure for framework 2.1. A related stage2 contribution [3] propose to select solution 2 as baseline for RIM in Rel-15. This contribution provides more consideration on stage 3 signaling.
Discussion
: Background
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Figure 1 Solution 2 architecture
Based on the architecture, there are three interface (i.e. NG, XN ,F1) need to consider stage 3 signalling. 
NG interface impact
Take LTE S1 signalling as start, there are two type of procedures can be used for RIM mechanism in NG interface.One is RIM( RAN Information Management ) like procedure, the other is SON (CONFIGURATION TRANSFER) like procedure. The main aspects of the two procedures can be see in the table below.

Table 1: RIM like Procedure and SON like Procedure
	RIM(RAN Information Management) in TS 36.413
	SON in TS 36.413
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	Inter system
	Intra system (LTE)

	Inter-system Information Transfer Type IE
	SON Configuration Transfer IE


As learn from table, the RIM procedure in LTE is designed for inter system information transfer and the SON procedure in LTE is designed for intra-system information transfer. 
Remote interference in TDD network applies only in TDD network with the same configuration of uplink-downlink transmission direction. If the configuration of uplink-downlink transmission direction is different, the cross-slot interference is out of the scope of RIM. 

LTE and NR systems may also be deployed at the same frequency, partially overlapping or adjacent frequency. But the two systems can hardly achieve the same same configuration of uplink-downlink transmission direction. So the interference between LTE and NR is out of scope of RIM. It is clear that no inter system issue been identified in RAN1 discussion. And the work scope does not cover inter system.
Therefore,RIM is only applied for intra system. SON like signaling is good enough to meet the needs of Rel-15 RIM. 

Proposal 1: To reuse SON (e.g ENB CONFIGURATION TRANSFER) procedure as baseline for NG signalling. 

XN Interface impact
Solution 2 includes solution 2.1 (With aggregate gNB in SET) [3] and solution 2.2 (Without aggregate  gNB in SET)[3]. Aggregate gNB needs to establish Xn interface with other gNB in SET. So XN interface need to consider the impact. 

The signaling design of RIM-related XN interface includes two parts: the first is the establishment and update of XN interface, and the second is the transmission or forwarding of RIM information. 

Part 1: Establishment and update of XN interface

In a SET, gNB needs to report its SET ID to aggregate gNB. There are two ways to update. One way is to report only the SET ID list information supported by gNB, without report the relationship between SET and cell ID. Another way is to report the relationship between the SET and the cell ID. Because RIM interference control is cell-based, it can be more precise to transfer the relationship between SET ID and interfered cell ID to aggregate gNB. 

Proposal 2: gNB in SET reports its SET ID per cell to aggregate gNB via XN setup and configuration procedure. 

Part 2: RIM controls the transmission or forwarding of information
For Aggressor SET, gNB as SET member needs to report the status of RS detection to aggregate gNB. When the RS from victim gNB is aware by gNB , the gNB needs to send RIM-RS detected information to aggregate gNB. When RS signal disappears, gNB needs to send RIM-RS disappeared information to aggregate gNB. 

For victim SET, aggregate gNB needs to forward aggressor SET information to gNB within the SET. When received RIM-RS detected messages and RIM-RS disappeared .

It is noting that the procedure is a typical Class 2 message for aggressor SET or victim SET. Since there is no appropriate procedure in the XN interface to reused for RIM, it is proposed to use a new procedure for RIM. 

Proposal 3: XN introduce a new Class 2 message to deliver RIM information. 

F1 Interface impact 
RIM stage 3 signaling has the same impact on F1 interface as XN interface. The signaling design of RIM-related F1 interface includes two parts, the first is the impact on F1 SETUP and CONFIGURATION update , and the second is the how to transmit or forward of RIM control information via F1. For first part, it is propose that gNB-DU report SET ID per cell to gNB-CU. For the second part, it is propose that the F1 interface introduce a new Class 2 message for the transmission of RIM information. 

Proposal 4: gNB-DU reports SET ID per cell to gNB-CU. The F1 interface introduces a new Class 2 procedure to deliver RIM information. 

3. Conclusion

In this contribution, proposals are:
Proposal 1: To reuse SON (e.g ENB CONFIGURATION TRANSFER) procedure as baseline for NG signalling.
Proposal 2: gNB in SET reports its SET ID per cell to aggregate gNB via XN setup and configuration procedure.
Proposal 3: XN introduce a new Class 2 message to deliver RIM information. 

Proposal 4: gNB-DU reports SET ID per cell to gNB-CU. The F1 interface introduces a new Class 2 procedure to deliver RIM information.

Proposal 5: RAN3 to adopt related CR in [4][5][6][7]
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