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1. Introduction
Last RAN3 meeting discussed the RAN sharing with the summary in [1]. In this paper, we discuss routing for SON/RIM transfer for SNPN under RAN sharing case. 
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]2. Discussion
[bookmark: _Toc423019950][bookmark: _Toc423020279][bookmark: _Toc423020296]2.1 Routing within CN for SNPN 
When an AMF needs to transfer a message to a RAN node supporting SNPN, the AMF needs to find out which AMF this RAN node is connected to. Currently, the finding of the appropriate AMF is mainly based on the TAI(s) of RAN node. However, as SNPNs may share the same TAI, the TAI alone is not enough for finding out the appropriate AMF. 
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(a) Non-RAN sharing case
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(b) RAN sharing case
Figure 1: Routing among AMFs
For example, in the above figure, 
· Non-RAN sharing case (Fig. 1a). The gNB-B and gNB-C support SNPNs with the same TAI (TAI 0) but different NIDs (NID 1 and 2). If the gNB-A needs to transmit information to gNB-B, the gNB-A transmits the information to the AMF 0 firstly, and the AMF 0 needs to transfer the information to AMF 1 which the gNB-B is connected to. Then the AMF 1 forwards the information via messages (e.g. DOWNLINK RAN CONFIGURATION TRANSFER message, or DOWNLINK RIM INFORMATION TRANSFER message) to gNB-B. Therefore, in the aforementioned procedure, the AMF 0 needs to find out which AMF (AMF 1 or 2) gNB-B is connected to. In this case, if AMF 0 only knows the TAI of gNB-B (TAI 0), it cannot find the appropriate AMF (AMF 1), since both AMF 1 and AMF 2 has that TAI (TAI 0). In contrast, if AMF 0 further knows the NID of gNB-B, it can easily find out the appropriate AMF. 
· RAN sharing case (Fig. 1b). The gNB-B supports two SNPNs, each associating to one respective AMF. If AMF 0 needs to transfer the information to the AMF which then forwards the information to gNB-B via messages (e.g. DOWNLINK RAN CONFIGURATION TRANSFER message, or DOWNLINK RIM INFORMATION TRANSFER message), it has to decide how to route the message to gNB-B. In this case, if AMF 0 only knows the TAI of gNB-B (TAI 0), it may have to send the information through both AMF 1 and 2. In contrast, if the NID information (e.g. the selected NID in the SON or RIM related procedures) is indicated to AMF 0, AMF 0 can send the information to only one AMF (e.g. if NID 1 is indicated to AMF 0, then AMF 0 sends the information only to AMF 1), which reduces the redundant transmissions among AMFs. 
Therefore, it is proposed that the AMF should know the NID information of the RAN node when the AMF needs to decides an appropriate route to the RAN node. To be specific, it is proposed that the “selected NID” IE should be included in the SON Configuration Transfer IE and RIM Information Transfer IE.  
Include the “selected NID” into the SON Configuration Transfer IE and RIM Information Transfer IE. 
3. Conclusion
In this paper, we have discussed routing within CN for SNPN, and have the following proposals,
1. Include the “selected NID” into the SON Configuration Transfer IE and RIM Information Transfer IE. 
The corresponding TP of the proposals is provided in the following Annex.
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Annex – TP for TS 38.413 (on the top of BL R3-201592)
<<<<<<<<<<<<<<<<<<<< Changes Begin >>>>>>>>>>>>>>>>>>>>
[bookmark: _Toc20955305][bookmark: _Toc29503756][bookmark: _Toc29504340][bookmark: _Toc29504924]9.3.3.6	SON Configuration Transfer
This IE contains the configuration information, used by e.g., SON functionality, and additionally includes the NG-RAN node identifier of the destination of this configuration information and the NG-RAN node identifier of the source of this information.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	Target RAN Node ID
	M
	
	
	

	>Global RAN Node ID
	M
	
	9.3.1.5
	

	>Selected TAI
	M
	
	TAI
9.3.3.11
	

	>Selected NID
	O
	
	NID
9.3.3.Y1
	

	Source RAN Node ID
	M
	
	
	

	>Global RAN Node ID
	M
	
	9.3.1.5
	

	>Selected TAI
	M
	
	TAI
9.3.3.11
	

	>Selected NID
	O
	
	NID
9.3.3.Y1
	

	SON Information
	M
	
	9.3.3.7
	

	Xn TNL Configuration Info
	C-ifSONInformationRequest
	
	9.3.3.9
	Source NG-RAN node Xn TNL Configuration Info.



	Condition
	Explanation

	ifSONInformationRequest
	This IE shall be present if the SON Information IE contains the SON Information Request IE set to "Xn TNL Configuration Info"



>>>> NEXT CHANGE <<<<
[bookmark: _Toc29503778][bookmark: _Toc29504362][bookmark: _Toc29504946]9.3.3.28	RIM Information Transfer
This IE contains information used by the RIM functionality, and additionally includes the NG-RAN node identifier of the destination of the RIM information and the NG-RAN node identifier of the source of this information.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	Target RAN Node ID
	M
	
	
	

	>Global RAN Node ID
	M
	
	9.3.1.5
	

	>Selected TAI
	M
	
	TAI
9.3.3.11
	

	>Selected NID
	O
	
	NID
9.3.3.Y1
	

	Source RAN Node ID
	M
	
	
	

	>Global RAN Node ID
	M
	
	9.3.1.5
	

	>Selected TAI
	M
	
	TAI
9.3.3.11
	

	>Selected NID
	O
	
	NID
9.3.3.Y1
	

	RIM Information
	M
	
	9.3.3.29
	



>>>> NEXT CHANGE <<<<
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[bookmark: _Toc20955356][bookmark: _Toc29503809][bookmark: _Toc29504393][bookmark: _Toc29504977]9.4.5	Information Element Definitions
<Unchanged Text Omitted>	
	id-SCTP-TLAs,
	id-SecondaryRATUsageInformation,
	id-SecurityIndication,
	id-SecurityResult,
	id-SelectedNID,
	id-SgNB-UE-X2AP-ID,
	id-S-NSSAI,	

<Unchanged Text Omitted>
SourceRANNodeID ::= SEQUENCE {
	globalRANNodeID		GlobalRANNodeID,
	selectedTAI			TAI,
	iE-Extensions		ProtocolExtensionContainer { {SourceRANNodeID-ExtIEs} } OPTIONAL,
	...
}

SourceRANNodeID-ExtIEs NGAP-PROTOCOL-EXTENSION ::= {
	{ ID id-SelectedNID	CRITICALITY ignore	EXTENSION NID	PRESENCE optional },
	...
}

<Unchanged Text Omitted>
TargetRANNodeID ::= SEQUENCE {
	globalRANNodeID		GlobalRANNodeID,
	selectedTAI			TAI,
	iE-Extensions		ProtocolExtensionContainer { {TargetRANNodeID-ExtIEs} } OPTIONAL,
	...
}

TargetRANNodeID-ExtIEs NGAP-PROTOCOL-EXTENSION ::= {
	{ ID id-SelectedNID	CRITICALITY ignore	EXTENSION NID	PRESENCE optional },
	...
}




>>>> NEXT CHANGE <<<<

[bookmark: _Toc20955358][bookmark: _Toc29503811][bookmark: _Toc29504395][bookmark: _Toc29504979]9.4.7	Constant Definitions
<Unchanged Text Omitted>
	id-QosMonitoringRequest									ProtocolIE-ID ::= 181
	id-SgNB-UE-X2AP-ID										ProtocolIE-ID ::= 182
	id-NPN-Support											ProtocolIE-ID ::= XX1
	id-NPN-AccessInformation								ProtocolIE-ID ::= XX2
	id-NPN-PagingAssistanceInformation						ProtocolIE-ID ::= XX3
	id-NPN-MobilityInformation								ProtocolIE-ID ::= XX4
	id-TargettoSource-Failure-TransparentContainer			ProtocolIE-ID ::= XX5
	id-SelectedNID											ProtocolIE-ID ::= XXX

<<<<<<<<<<<<<<<<<<<< Changes End >>>>>>>>>>>>>>>>>>>>
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