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1. Background
In current specifications, and as per decisions in S2-185084 MME needs to be upgraded to support LTE to NR inter-system HO in order to be able to handle the Target ID defined in TS 38.413. MME upgrade means significant cost and churn to commercial network, especially if anyway eventual plan for operator is to migrate to option 5/7 and connect E-UTRA to 5GC. This paper analyses how to avoid MME upgrade in the LTE to NR inter-system handover.

Discussion
Figure 1 (Figure 4.11.1.2.2.2-1 of TS 25.502) shows the system level message flow for LTE to NR inter-system handover.
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Figure 1: LTE to NR inter-system handover
In this procedure, MME needs to support:

· Step 2: enhanced Target ID with “Target NG-RAN Node ID”, refer to appendix for details;

· Step 3: AMF selection based on the Target ID;

· S10 enhancement: An additional optional parameter “Return preferred” into Forward Relocation Request.

The S10 enhancement is optionally used in the network sharing scenario. In the deployment without sharing, MME can simply use existing S10 protocol (TS 29.274).
The Target ID is used for MME to select AMF per TAC and for AMF to find target gNB per target RAN Node ID. To avoid MME change, the Target ID for gNB shall be in the format as if target is eNB, i.e. 2-bytes TAC and 20-bit RAN node ID. 
In LTE inter-MME handover, target MME is selected by querying DNS with 2-byte TAC IE of Target ID as input. The same mechanism can be used for MME to select AMF, by adding the AMF to 2-byte TAC mapping information into DNS.

For EN-DC, there is already the possibility of having a “configured 2-byte TAC” (i.e. not the real one), this is purely for enabling restrictions (in HO restriction list) to be applied to EN-DC while not impacting the MME to eNB signalling at all. The general concept would be the same, i.e. how to deal with cells operating in the other system without impacting MME-eNB signalling. A simple scheme would be to associate a “configured 2-byte TAC” with neighbour NR cells of eNB.

Assuming that OAM is used for the “configured 2-byte TAC”, the next issue is how to handle the RAN node ID. For gNB, it means that the eNB also needs to have a “configured 20-bit ID” for each neighbour gNB. This can be derived with some rule e.g. it could be the LSBs of the gNB ID, and these must be unique within the AMF coverage (if not within the “configured TAI”).

Also the deployment sceneario where the operator will not upgrade the MME for N26 interworking can be considered a temporary state of affairs e.g. before it upgrades “straight” to option 5. At this initial state the “targets” (AMF and gNB ID) will not be that many and therefore can be covered by the 2-byte TAC and 20-bit eNodeB ID. 

Observation: MME upgrade can be avoided in LTE to NR inter-system HO, by associating 2-byte TAC (same as the 2-byte TAC used in HO restriction list for en-gNB in EN-DC) and 20-bit RAN node ID to target gNB.

Proposal 1: Update TS 23.501 to clarify the way of LTE to NR inter-system handover without MME upgrade. Draft provided in S2-180162 

Proposal 2: Send LS to RAN3 to inform them about SA2 decision. Draft provided in S2-1810163.

Appendix from TS 38.413
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	CHOICE Target ID
	M
	
	
	
	-
	-

	>Target eNB-ID
	
	
	
	
	-
	-

	>>Global eNB ID
	M
	
	9.2.1.37
	
	-
	-

	>>Selected TAI
	M
	
	TAI

9.2.3.16
	
	-
	-

	>Target RNC-ID
	
	
	
	
	-
	-

	>>LAI
	M
	
	9.2.3.1
	
	-
	-

	>>RAC
	O
	
	9.2.3.2
	
	-
	-

	>>RNC-ID
	M
	
	INTEGER (0..4095)
	If the Extended RNC-ID IE is included in the Target ID IE, the RNC-ID IE shall be ignored.
	-
	-

	>>Extended RNC-ID
	O
	
	9.2.1.14
	The Extended RNC-ID IE shall be used if the RNC identity has a value larger than 4095.
	-
	-

	>CGI
	
	
	
	
	-
	-

	>>PLMN Identity
	M
	
	9.2.3.8
	
	-
	-

	>>LAC
	M
	
	OCTET STRING (SIZE(2))
	0000 and FFFE not allowed.
	-
	-

	>>CI
	M
	
	OCTET STRING (SIZE(2))
	
	-
	-

	>>RAC
	O
	
	9.2.3.2
	
	-
	-

	>Target NG-RAN Node ID
	
	
	
	
	-
	-

	>>Global RAN Node ID
	M
	
	9.2.1.131
	
	-
	-

	>>Selected TAI
	M
	
	5GS TAI

9.2.3.52
	
	-
	-
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6. N4 Session Modification
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