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1	Introduction
RAN3 has received an LS from SA2 in R3-225323 [1], indicating that they have discussed inter-system handover from 5GS to EPS and concluded that Home eNB is not excluded as a valid target cell for N26 handover from 5GS to EPS. The LS requests RAN3 to take this conclusion into account and align RAN3 specifications as appropriate.
In this paper, we evaluate the RAN3 specification impact and propose a way forward.
[bookmark: _Hlk527071819]2	Discussion
In TS 38.413, the HANDOVER REQUIRED message sent by the Source NG-RAN node contains the Target ID IE identifying the target for the handover. In case of inter-system handover from NG-RAN to E-UTRAN, the Target ID IE should contain the Global eNB ID of the Target eNB. However, this scenario is mistakenly encoded in TS 38.413 (see clause 9.3.1.25) as Global ng-eNB ID rather than Global eNB ID. These two IEs are very similar, except that Home eNB ID is absent from Global ng-eNB ID (since ng-eNB cannot support HeNB cells). 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.
Observation-1:	Due to an encoding mistake in stage 3 specifications (TS 38.413), inter-system handover from 5GS to EPS is not supported when the target cell is a Home eNB.
RAN3 recognized the encoding mistake at RAN3#110-e but could not agree on any specification changes, since consensus could not be reached on whether a HeNB should be a possible handover target from 5GS to EPS. 
However, SA2 has now informed RAN3 that inter-system handover to HeNB should be supported since EPS includes both eNBs and HeNBs. In other words, there is no need in SA2 specifications to specifically mention inter-system handover to HeNB since it is intrinsically included in inter-system handover to EPS.  In principle, this should be considered true starting from Rel-15, but it may be sufficient to correct from Rel-17.
Proposal-1:	Enable HeNB as a valid target cell for inter-system handover from 5GS to EPS, as a Rel-17 correction to TS 38.413. 
Regarding the solution, three different options were discussed at RAN3#110-e and captured in R3-206957 [2]. The following two options received support from at least one company:
-	Option A: Add a new choice in the Global ng-eNB ID IE, see Annex A.
-	Option B: Add a new choice in the Target ID IE, see Annex B.
Either option seems feasible.  Option A has the appearance of introducing HeNB cell within the ng-eNB which is of course not the intention. It could be clarified in the IE description and/or semantics description that the “Home eNB ID” choice is applicable only for handover to E-UTRAN.
Option B may be considered a cleaner solution from a specification perspective, since it changes the Target ID IE which is used only for handover.
Proposal-2:	Adopt Option B (new choice in Target ID IE). 

3	Conclusions
In this paper, we have evaluated the RAN3 specification impact to support inter-system handover to Home eNB as requested by SA2, leading to the following observation and proposals:
Observation-1:	Due to an encoding mistake in stage 3 specifications (TS 38.413), inter-system handover from 5GS to EPS is not supported when the target cell is a Home eNB.
Proposal-1:	Enable HeNB as a valid target cell for inter-system handover from 5GS to EPS, as a Rel-17 correction to TS 38.413. 
Proposal-2:	Adopt Option B (new choice in Target ID IE). 
A Rel-17 CR to TS 38.413 introducing Option B is provided in [3].
Also, a Rel-17 CR to TS 38.413 illustrating the alternative Option A is provided in [4].
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Annex A: new choice in the Global ng-eNB ID IE 
*** Start of Change ***
9.3.1.8	Global ng-eNB ID
This IE is used to globally identify an ng-eNB (see TS 38.300 [8]). This IE is also used to globally identify an eNB (see TS 36.300 [17]) in case of handover to E-UTRAN.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	PLMN Identity
	M
	
	9.3.3.5
	
	-
	

	CHOICE ng-eNB ID
	M
	
	
	
	-
	

	>Macro ng-eNB ID
	
	
	
	
	
	

	>>Macro ng-eNB ID
	M
	
	BIT STRING (SIZE(20))
	Equal to the 20 leftmost bits of the E-UTRA Cell Identity IE contained in the E-UTRA CGI IE of each cell served by the ng-eNB.
	-
	

	>Short Macro ng-eNB ID
	
	
	
	
	
	

	>>Short Macro ng-eNB ID
	M
	
	BIT STRING (SIZE(18))
	Equal to the 18 leftmost bits of the E-UTRA Cell Identity IE contained in the E-UTRA CGI IE of each cell served by the ng-eNB.
	-
	

	>Long Macro ng-eNB ID
	
	
	
	
	
	

	>>Long Macro ng-eNB ID
	M
	
	BIT STRING (SIZE(21))
	Equal to the 21 leftmost bits of the E-UTRA Cell Identity IE contained in the E-UTRA CGI IE of each cell served by the ng-eNB.
	-
	

	>Home eNB ID
	
	
	
	
	YES
	reject

	>>Home eNB ID
	M
	
	BIT STRING (SIZE(28))
	Equal to the Cell Identity IE contained in the E-UTRAN CGI IE (see TS 36. 423 [40] subclause 9.3.1.9) of the cell served by the eNB.
Applicable for handover to E-UTRAN.
	-
	



*** End of Change ***

Annex	B: new choice in the Target ID IE
*** Start of Change ***
9.3.1.25	Target ID
This IE identifies the target for the handover.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	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
	
	
	
	
	YES
	reject

	>>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.
	-
	

	>Home eNB
	
	
	
	
	YES
	reject

	>>PLMN Identity
	M
	
	9.3.3.5
	
	-
	

	>>Home eNB ID
	M
	
	BIT STRING (SIZE(28))
	Equal to the Cell Identity IE contained in the E-UTRAN CGI IE (see TS 36. 423 [40] subclause 9.3.1.9) of the cell served by the eNB.
	-
	

	>>Selected EPS TAI
	M
	
	EPS TAI
9.3.3.17
	
	-
	



*** End of Change ***
