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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.
Related papers have been submitted in R3-225562 [2], R3-225575 [3], and R3-225676 [4].
In order to focus the RAN3 discussion on aspects relevant to the SA2 LS and within RAN3 scope, this paper responds to the observations made in [3] and proposes a way forward.
[bookmark: _Hlk527071819]2	Discussion
At RAN3#110e, an error was identified in NGAP where the Global eNB ID in the Target ID IE refers to the Global ng-eNB ID IE. This encoding was introduced by mistake in R3-182383 [5] during the discussion about 2-byte versus 3-byte TAC. 
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.
In order to facilitate further discussion on the SA2 LS, we first respond to the observations in [3]:
From [3]: “The last time this issue was discussed in RAN3 (RAN3 #110-e), there was no consensus on whether a HeNB should be a possible handover target from 5GS to EPS.”
Response: It is true that at RAN3#110e, RAN3 could not reach consensus on whether a HeNB should be a possible handover target from 5GS to EPS.  This was because some companies questioned the use case / requirements. However, this question has now been addressed by the SA2 LS, which makes clear that support for inter-system handover from 5GS to EPS is a requirement, and EPS includes both eNBs and HeNBs.
Observation-2:	The LS from SA2 confirms there is a requirement to support HeNB as a target cell for N26 handover from 5GS to EPS.

From [3]: “Supporting inter-system mobility to a hybrid or closed HeNB would require proprietary functionality or specific configuration in the involved nodes.”
Response: It is true that fully standardized support for inter-system mobility to a hybrid or closed HeNB has RAN2 impacts as indicated also in [4]. Such impacts could only be addressed by a WID submitted to RAN plenary by interested companies (if any), and is presumably not feasible in the Rel-18 timeframe. Therefore, inter-system handover to a hybrid/closed access HeNB is outside the scope of the present RAN3 discussion. Only inter-system handover to open access HeNB, which does not have RAN2 impacts and is already supported by SA2/CT4, is within the scope of the present RAN3 discussion.
Observation-3:	Only inter-system handover to open access HeNB is within the scope of the present RAN3 discussion.

From [3]: “Also for inter-system mobility to an open HeNB, proprietary functionality or specific configuration seems to be needed to enable handover signaling routing to the appropriate HeNB GW, if deployed.”
From [3]: “Standardized support for inter-system mobility to an HeNB seems to require e.g. CT4 impact, which in turn would seem require a dedicated WID.”
Response: These two observations do not seem correct. CT4 specifications already support (since Release 15) 5GS to EPS handover to a target Home eNB ID over N26.  See relevant extracts from TS 29.274 in Annex A, which illustrate that:
a)	The Forward Relocation Request message is sent from the source AMF to the target MME over the N26 interface as part of 5GS to EPS handover procedures.
b)	The Target Identification IE shall be included for 5GS to EPS handover, which includes a Target Type and Target ID.
c)	Home eNodeB ID is one of the supported values for Target Type. As described in section 8.51.4 of TS 29.274, the Target Type is Home eNodeB ID for handover to E-UTRAN Home eNodeB. In this case, the coding of the Target ID field includes the PLMN ID, Home eNodeB ID, and TAC.
Therefore, CT4 specifications already support inter-system handover to HeNB in alignment with SA2.  Only RAN3 specifications are not aligned, and this is only due to a mistake in TS 38.413.
Observation-4:	CT4 specifications already support (since Release 15) N26 handover from 5GS to HeNB, in alignment with SA2.

From [3]: “Also today, 5GS does not support HeNBs.”
Response: This observation is not relevant to this discussion since no one is proposing to introduce HeNB cells in 5GS. The scope of this discussion is handover from 5GS to HeNB cells in EPS.

Taking into account the above responses to [3], it should be clear that there is a mistake in TS 38.413 which creates misalignment with SA2/CT4 and loss of required functionality. This misalignment can be easily addressed by agreeing to the CR proposed in [6] which introduces Target Home eNB ID IE as a new choice in the Target ID IE.
Proposal 1:	Only inter-system handover to open access HeNB is within the scope of the present RAN3 discussion.
Proposal 2:	To address the mistake in TS 38.413, which created misalignment with SA2/CT4 and loss of required functionality, RAN3 should agree to the CR in R3-225563.
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.
Observation-2:	The LS from SA2 confirms there is a requirement to support HeNB as a target cell for N26 handover from 5GS to EPS.
Observation-3:	Only inter-system handover to open access HeNB is within the scope of the present RAN3 discussion.
Observation-4:	CT4 specifications already support (since Release 15) N26 handover from 5GS to HeNB, in alignment with SA2.
Proposal 1:	Only inter-system handover to open access HeNB is within the scope of the present RAN3 discussion.
Proposal 2:	To address the mistake in TS 38.413, which created misalignment with SA2/CT4 and loss of required functionality, RAN3 should agree to the CR in R3-225563.
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Annex	A: Extracts from TS 29.274 
[bookmark: _Toc19775010]7.3.1	Forward Relocation Request
A Forward Relocation Request message shall be sent from: 
-	the source MME to the target MME over the S10 interface as part of an S1-based handover relocation procedure;
-	the source MME to the target SGSN, or from the source SGSN to the target MME over the S3 interface as part of an Inter RAT handover and combined hard handover and SRNS relocation procedures;
-	the source SGSN to the target SGSN over the S16 interface as part of an SRNS Relocation and PS handover procedures;
-	the source MME to the target SGSN over the S3 interface as part of an SRVCC from E-UTRAN to UTRAN or GERAN with DTM HO support procedures and from the source SGSN to the target SGSN over the S16 interface as part of SRVCC from UTRAN (HSPA) to UTRAN or GERAN with DTM HO support;
-	the source MME to the target AMF, or from the source AMF to the target MME over the N26 interface as part of the EPS to 5GS handover and 5GS to EPS handover procedures.
** text skipped **
Table 7.3.1-1: Information Elements in a Forward Relocation Request
	Information elements
	P
	Condition / Comment
	IE Type
	Ins.

	** text skipped **
	
	
	
	

	Target Identification
	C
	This IE shall be included if the message is used for SRNS relocation procedure, handover to UTRAN/E-UTRAN, 5GS to EPS handover and EPS to 5GS handover procedures.
	Target Identification
	0

	
	CO
	This IE shall be included on the S3 interface if the message is used for PS handover from E-UTRAN to GERAN A/Gb mode.
	
	



** text skipped **
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The Target Identification information element is coded as depicted in Figure 8.51-1.
	
	
	Bits
	

	
	Octets
	8
	7
	6
	5
	4
	3
	2
	1
	

	
	1
	Type = 121 (decimal)
	

	
	2 to 3
	Length = n
	

	
	4
	Spare
	Instance
	

	
	5
	Target Type
	

	
	6 to (n+4)
	Target ID
	


Figure 8.51-1: Target Identification
Target Type values are specified in Table 8.51-1.
Table 8.51-1: Target Type values and their meanings
	Target Types
	Values (Decimal)

	RNC ID
	0

	Macro eNodeB ID
	1

	Cell Identifier
	2

	Home eNodeB ID
	3

	Extended Macro eNodeB ID
	4

	gNodeB ID
	5

	Macro ng-eNodeB ID
	6

	Extended ng-eNodeB ID
	7

	en-gNB ID
	8

	<spare>
	9 to 255



** text skipped **
[bookmark: _Toc19775148]8.51.4	Home eNodeB ID
The Target Type is Home eNodeB ID for handover to E-UTRAN Home eNodeB. In this case the coding of the Target ID field shall be coded as depicted in Figure 8.51-3.
	
	
	Bits
	

	
	Octets
	8
	7
	6
	5
	4
	3
	2
	1
	

	
	6
	MCC digit 2
	MCC digit 1
	

	
	7
	MNC digit 3
	MCC digit 3
	

	
	8
	MNC digit 2 
	MNC digit 1
	

	
	9
	Spare
	Home eNodeB ID
	

	
	10 to 12
	Home eNodeB ID
	

	
	13 to 14
	Tracking Area Code (TAC)
	


Figure 8.51-3: Target ID for Type Home eNodeB
The Home eNodeB ID consists of 28 bits. See 3GPP TS 36.413 [10]. Bit 4 of Octet 9 is the most significant bit and bit 1 of Octet 12 is the least significant bit. The coding of the Home eNodeB ID is the responsibility of each administration. Coding using full hexadecimal representation (binary, not ASCII encoding) shall be used.

