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Abstract of the contribution: This contribution discusses the possibility to allow the indication of the target Home eNB ID as part of Target eNB ID for 5G to 4G handover.
1 Discussion
1.1 Stage 1 requirements
TS 22.220 clause 5.5.3 specifies service requirement to support service continuity, including handover between H(e)NB cell and other cells:
-	It shall be possible to support service continuity, including handover, between a H(e)NB cell and other cells and between H(e)NB cells. This includes H(e)NB cells in residential and enterprise environment.
-	For operational and deployment purposes, handovers between a H(e)NB cell and other cells and between H(e)NB cells should not significantly increase mobility related signalling.
1.2 Stage 2 specification requirements
The existing service requirement is supported in Stage 2 where TS 23.501 clause 5.17.2.2.2 already uses the Target ID for selecting the target CN node (MME or AMF) based on the TAC that is used in the Target ID. For handover towards EPS, this Target ID refers to the target E-UTRAN cell. 
Inter-system handover call flow from 5GS to EPS is specified in TS 23.502 clause 4.11.1.2.1. 




1.3. Stage 3 specification specification requirements
In TS 38.413, the HANDOVER REQUIRED message sent by the Source NG-RAN node contains the Target ID IE which identifies the target for the handover. In case of inter-system handover from NG-RAN to E-UTRAN, the Target ID includes the Global eNB ID of the Target eNB as defined in TS 38.413 clause 9.3.1.25 shown below However, the Global eNB ID was mistakenly encoded as Global ng-eNB ID (defined in TS 38.413 clause 9.3.1.8) rather than Global eNB ID (defined in TS 38.413 clause 9.3.1.165).
The only difference between Global ng-eNB ID and Global eNB ID is that the Global ng-eNB ID does not support Home eNB ID as a node type (since Home eNB is not a supported node type in 5GS). The consequence is that Home eNB ID cannot be encoded in the Target ID IE, and therefore handover from NG-RAN to a Home eNB is not supported in stage 3 specifications.
RAN3 recognized the encoding mistake at RAN3#110-e, but could not reach consensus whether to enable inter-system handover to HeNB since this mobility scenario is not explicitly mentioned in SA2 specifications.
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This IE identifies the target for the handover.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	CHOICE Target ID
	M
	
	
	

	>NG-RAN
	
	
	
	

	>>Global RAN Node ID
	M
	
	9.3.1.5
	

	>>Selected TAI
	M
	
	TAI
9.3.3.11
	

	>E-UTRAN
	
	
	
	

	>>Global eNB ID
	M
	
	Global ng-eNB ID
9.3.1.8
	

	>>Selected EPS TAI
	M
	
	EPS TAI
9.3.3.17
	

	>Target RNC-ID
	
	
	
	

	>>LAI
	M
	
	9.3.3.30
	

	>>RNC-ID
	M
	
	9.3.1.123
	This IE is ignored if the Extended RNC-ID IE is included in the Target ID IE.

	>>Extended RNC-ID
	O
	
	9.3.1.124
	The Extended RNC-ID IE is used if the RNC identity has a value larger than 4095.



Observation 1: Even though the Global eNB ID is included in the Target ID IE, the HeNB ID is not available
This may be due to the fact that HeNB was only supported in 4G but not in 5G. But the absence of the HeNB encoding in the inter-system handover breaks an existing EPS feature. 
Conclusion: The absence of the Home eNB ID in the Target ID IE prevents the seamless mobility from NG-RAN to the Home eNB as there is no way for the Source NG-RAN to indicate target Home eNB ID in NGAP HANDOVER REQUIRED message. Handover from 5G to 4G Home eNB is not possible.
Closed Home eNB can be excluded from the scope in this release, but this left for RAN3 to decide. 
2 Proposal
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1. complete the inter-system handover mechanism to include support for the existing EPS HeNB feature. This can be done by adding the indication of Home eNB as the handover target in the existing procedure in the Target ID (RAN3) and allowing its use by the CN (SA2) to identify the target eNB at inter-system HO between the PLMN and the Home eNB. 
2. Update Rel-17 specifications TS 23.401 and TS 23.502 to allow N26 handover towards EPS even if the HO target is Home eNB.
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