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1 Introduction

SA2 has now replied to RAN3’s questions on inter-system handover in NG-RAN to HeNBs [1]:
· SA2 agrees with RAN3 on hybrid/closed HeNBs (namely, that supporting such HeNBs would impact stage 3 in multiple WGs and that would require a dedicated WID, so RAN3 does not plan to discuss this).

· SA2 specifications on 5GS to EPS procedure do not distinguish between a target eNB and a target HeNB – the choice of handover target is out of SA2 scope and is transparent to SA2.

· The HeNB GW is transparent to the core network and may be deployed according to an operator’s decision.

RAN3 can now resume discussion after RAN3 #117bis [2] and decide on a way forward.
2 Discussion
It is now clear and confirmed by SA2 that the only thing which should be supported in NG-RAN is handover to open access HeNBs. This is also consistent with the fact that NG-RAN offers a more up-to-date functionality to manage subscriber groups (i.e. CAG for NPN, which unlike CSG in LTE is not tied to a specific access node – the HeNB). Closed and hybrid access HeNBs are transparent to SA2 and can safely be excluded from the discussion in RAN3.
Proposal 1: The only thing that NG-RAN shall support is handover to open access HeNBs.

The above also clarifies that allowing inter-system HO to open access HeNBs is for the purpose of compatibility with legacy LTE deployments that in the past have made this particular choice.

Observation 1: Allowing handover to open access HeNBs is for the purpose of compatibility with legacy HeNB deployments.

With respect to the HeNB GW, SA2 has confirmed that its presence is transparent to the core network (hence its support does not depend on SA2) and that it is a deployment choice. S1AP messages in E-UTRAN are routed from the target MME to the appropriate HeNB GW (if deployed) according to the EPS TAI included in the message. The EPS TAI is already part of the Target ID IE in NGAP (Selected EPS TAI IE, part of E-UTRAN CHOICE [3]).
Observation 2: The EPS TAI for the target E-UTRAN is already signaled in NGAP.
N26 currently supports signaling the EPS TAI from source AMF to target MME, but it is out of RAN3 scope to verify whether this allows a target HeNB to be behind a HeNB GW.
Observation 3: It is out of RAN3 scope to verify whether N26 allows a target HeNB GW to be behind a HeNB GW.

The remaining question is then which changes to make to NGAP. Some background is given in [4]. 3 possible options have already been considered by RAN3 years ago [5]

 REF _Ref114763481 \r \h 
[6]:

A. Add a new choice for “Home eNB ID” in the Global ng-eNB ID IE in NGAP
 (This does not seem preferable: it would introduce the HeNB as an ng-eNB; a corresponding S1AP CR would also be necessary)
B. Add a new choice for “Global eNB ID” in the Target ID IE, pointing to Global eNB ID defined in NGAP (This does not seem preferable: it will overlap with an existing CHOICE)
C. Add a new choice for “Global Home eNB ID” in the Target ID IE, which may point to a dedicated IE and carries the target EPS TAI for the cases where a HeNB GW is deployed.

Option C would take the form shown in Table 1 below (Target ID IE, Sec. 9.3.1.25 of [3]), where the Global Home eNB ID IE would be a sequence of PLMN ID and a BIT STRING (SIZE(28)), consistently with the definition given in Sec. 9.2.1.37 of [7].
	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.

	>Target Home eNB ID
	
	
	
	

	>>Global Home eNB ID
	M
	
	9.3.1.x
	

	>>Selected EPS TAI
	M
	
	EPS TAI
9.3.3.17
	


Table 1 Proposed tabular for Opt. C (Target ID IE in NGAP; proposed changes shown in red).
Given the current status of discussion in RAN3 and SA2, we have a slight preference for Opt. C, which is contained in a CR in the Annex.
Proposal 2: Adopt Opt. C (add the Global HeNB ID as a new CHOICE in the Target ID IE); agree the corresponding CR in the Annex.

As the contact company for [1], we are also providing a draft response LS to SA2 and CT4.
Proposal 3: Agree the reply LS in [8].
3 Conclusions and Proposals
Our observations and proposals are summarized below.
Proposal 1: The only thing that NG-RAN shall support is handover to open access HeNBs.

Observation 1: Allowing handover to open access HeNBs is for the purpose of compatibility with legacy HeNB deployments.

Observation 2: The EPS TAI for the target E-UTRAN is already signaled in NGAP.
Observation 3: It is out of RAN3 scope to verify whether N26 allows a target HeNB GW to be behind a HeNB GW.

Proposal 2: Adopt Opt. C (add the Global HeNB ID as a new CHOICE in the Target ID IE); agree the corresponding CR in the Annex.

Proposal 3: Agree the reply LS in [8].
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START OF CHANGES
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

	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.

	>Target Home eNB ID
	
	
	
	

	>>Global Home eNB ID
	M
	
	9.3.1.x
	

	>>Selected EPS TAI
	M
	
	EPS TAI

9.3.3.17
	


NEXT CHANGE
9.3.1.x
Global  Home eNB ID

This IE is used to globally identify a Home eNB (see TS 36.413 [16]).

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	PLMN Identity
	M
	
	9.3.3.5
	

	Home eNB ID
	M
	
	BIT STRING (SIZE(28))
	


NEXT CHANGE
9.4.5
Information Element Definitions

-- ASN1START

-- **************************************************************

--

-- Information Element Definitions

--

-- **************************************************************

NGAP-IEs {

itu-t (0) identified-organization (4) etsi (0) mobileDomain (0) 

ngran-Access (22) modules (3) ngap (1) version1 (1) ngap-IEs (2) }

DEFINITIONS AUTOMATIC TAGS ::= 

BEGIN

IMPORTS

UNCHANGED PART OMITTED

id-TNLAssociationTransportLayerAddressNGRAN,

id-TAINSAGSupportList,

id-TargetHomeENB-ID,

id-TargetRNC-ID,

id-TraceCollectionEntityURI,


id-TSCTrafficCharacteristics,

UNCHANGED PART OMITTED
GlobalGNB-ID ::= SEQUENCE {


pLMNIdentity

PLMNIdentity,


gNB-ID



GNB-ID,


iE-Extensions

ProtocolExtensionContainer { {GlobalGNB-ID-ExtIEs} } OPTIONAL,


...

}

GlobalGNB-ID-ExtIEs NGAP-PROTOCOL-EXTENSION ::= {


...

}

GlobalHomeENB-ID ::= SEQUENCE {


pLMNidentity


PLMNIdentity,


homeENB-ID



BIT STRING (SIZE(28)),


iE-Extensions


ProtocolExtensionContainer { {GlobalHomeENB-ID-ExtIEs} }

OPTIONAL,


...

}

GlobalHomeENB-ID-ExtIEs NGAP-PROTOCOL-EXTENSION ::= {


...

}
GlobalN3IWF-ID ::= SEQUENCE {


pLMNIdentity

PLMNIdentity,


n3IWF-ID


N3IWF-ID,


iE-Extensions

ProtocolExtensionContainer { {GlobalN3IWF-ID-ExtIEs} } OPTIONAL,


...

}

GlobalN3IWF-ID-ExtIEs NGAP-PROTOCOL-EXTENSION ::= {


...

}
UNCHANGED PART OMITTED
TAINSAGSupportItem ::= SEQUENCE {


nSAG-ID





NSAG-ID,

nSAGSliceSupportList

ExtendedSliceSupportList,


iE-Extensions

ProtocolExtensionContainer { {TAINSAGSupportItem-ExtIEs} } OPTIONAL,


...

}

TAINSAGSupportItem-ExtIEs NGAP-PROTOCOL-EXTENSION ::= {


...

}

TargeteNB-ID ::= SEQUENCE {


globalENB-ID

GlobalNgENB-ID,


selected-EPS-TAI
EPS-TAI,


iE-Extensions

ProtocolExtensionContainer { {TargeteNB-ID-ExtIEs} } OPTIONAL,


...

}

TargeteNB-ID-ExtIEs NGAP-PROTOCOL-EXTENSION ::= {


...

}

TargetHomeENB-ID ::= SEQUENCE {


globalHomeENB-ID
GlobalHomeENB-ID,


selected-EPS-TAI
EPS-TAI,


iE-Extensions

ProtocolExtensionContainer { {TargetHomeENB-ID-ExtIEs} } OPTIONAL,


...

}

TargetHomeENB-ID-ExtIEs NGAP-PROTOCOL-EXTENSION ::= {


...

}

TargetID ::= CHOICE {


targetRANNodeID


TargetRANNodeID,


targeteNB-ID


TargeteNB-ID,


choice-Extensions

ProtocolIE-SingleContainer { {TargetID-ExtIEs} }

}

TargetID-ExtIEs NGAP-PROTOCOL-IES ::= {


{ID id-TargetRNC-ID

CRITICALITY reject
TYPE TargetRNC-ID PRESENCE mandatory }|


{ID id-TargetHomeENB-ID
CRITICALITY reject
TYPE TargetHomeENB-ID PRESENCE mandatory },


...

}

TargetNGRANNode-ToSourceNGRANNode-TransparentContainer ::= SEQUENCE {


rRCContainer

RRCContainer,


iE-Extensions

ProtocolExtensionContainer { {TargetNGRANNode-ToSourceNGRANNode-TransparentContainer-ExtIEs} } OPTIONAL,


...

}
UNCHANGED PART OMITTED
NEXT CHANGE
9.4.7
Constant Definitions

-- ASN1START

-- **************************************************************

--

-- Constant definitions

--

-- **************************************************************

NGAP-Constants { 

itu-t (0) identified-organization (4) etsi (0) mobileDomain (0) 

ngran-Access (22) modules (3) ngap (1) version1 (1) ngap-Constants (4) } 

DEFINITIONS AUTOMATIC TAGS ::= 

BEGIN

-- **************************************************************

--

-- IE parameter types from other modules.

--

-- **************************************************************

IMPORTS
UNCHANGED PART OMITTED

id-NGAPIESupportInformationRequestList




ProtocolIE-ID ::= 355

id-NGAPIESupportInformationResponseList




ProtocolIE-ID ::= 356

id-MBS-SessionFSAIDList








ProtocolIE-ID ::= 357


id-MBSSessionReleaseResponseTransfer




ProtocolIE-ID ::= 358


id-ManagementBasedMDTPLMNModificationList



ProtocolIE-ID ::= 359


id-EarlyMeasurement









ProtocolIE-ID ::= 360

id-BeamMeasurementsReportConfiguration




ProtocolIE-ID ::= 361

id-TargetHomeENB-ID









ProtocolIE-ID ::= x
END

-- ASN1STOP
END OF CHANGES
� None of the choices for the existing Global ng-eNB ID IE (maximum 21 bits, Sec. 9.3.1.8 of � REF _Ref126576295 \r \h ��[3]�) are long enough to possibly include a HeNB ID (28 bits), so e.g. allowing such use through a statement in the corresponding semantics description in the Target ID IE is simply not possible.






