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1. Introduction
RAN3 has received an LS from SA2 [1]. The LS asks whether it is possible to support inter-system HO (to 5GS) without compulsory MME upgrade. This document analyses this question.
2. Background
In current specifications, and as per decisions in S2-185084, MME needs to be upgraded to support outgoing 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 the eventual plan for operator is to migrate to option 5/7 and connect E-UTRA to 5GC.
SA2 has discussed an alternative which may be interesting to some operators. This is described below.

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 by the MME to select AMF (using 5GS TAC) and for the AMF to find the target gNB. To avoid MME change, the Target ID for gNB would need to be in the format as if target was an eNB, i.e. 2-byte TAC and 20-bit RAN node ID. 

The question to RAN3 therefore is basically whether it would be possible, as an alternative to the above, to operate from RAN perspective as if the target was a 4G entity.

3. Feasibility of routing based on 4G IDs
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. This is obviously transparent to the MME.
For EN-DC, there is already the possibility of having a “configured 2-byte TAC”, which was defined to enable restrictions (in HO restriction list) to be applied to EN-DC while not impacting the MME to eNB signalling at all. The general concept for inter-system handover could be the same, i.e. how to deal with cells operating in the other system without impacting MME-eNB signalling. 
It is obviously possible to configure (in RAN) a rule to derive the “mapped 2-byte TAC” used for addressing purposes only, from the detected 3-byte TAC of a NR neighbour cell (known via e.g. UE reports, or configuration). Note that if the NR neighbour is available for EN-DC, and an X2 interface already exists, then the handover addressing could use directly the “configured 2-byte TAC” available in X2 signalling.
The next issue is how to handle the RAN node ID. Similarly to the TAC, the eNB needs to have a “mapped 20-bit ID” for each neighbour gNB. This could also be derived using a rule e.g. it could be mapped to the LSBs of the gNB ID, and these would need to be unique within the AMF coverage (or possibly just within the “mapped TAC”).

Observation 1: MME upgrade can be avoided in LTE to NR inter-system HO, by defining a “mapped 2-byte TAC” and a “mapped 20-bit eNB ID”, based on the IDs of the target NR cell. The mapping is known to the RAN, and also the AMF, but is transparent to the MME.

We should also consider the impact on the ID space. First, it should be assumed that the deployment scenario 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) may be fewer than in a fully mature network.
Secondly the mapping of TAC does not need to be one-to-one. For example, an AMF could be identified (by the MME) based on a single mapped TAC, and multiple 5GS TACs (i.e. all the TACs of the AMF) could be mapped to a single 2-byte TAC. Therefore, the impact on 4G TAC space ID could be reduced.
Thirdly, restricting the number of gNBs to 220 does not seem problematic. Regarding ID space sharing between 4G and 5G nodes for mapped eNB ID, here the operator has two options: 

· If the available ID space allows it, simply allocate 4G ID space (20-bit) for use in the “mapped eNB IDs”
· If the available ID space does not allow it, take advantage of the fact that the mapped eNB ID does not have to be unique (i.e. there could be a legacy LTE eNB with the same ID). The only real restriction is that such a legacy eNB is not directly connected to the MME (so therefore the same ID cannot be reused in the same local area). Since the mapped TAC will ensure that the signalling is directed to a suitable AMF, the target identification is then unambiguously performed by the AMF. 

In conclusion, it is feasible to avoid MME upgrade for inter-system handover, and the resulting restrictions on ID assignment could be quite minor with appropriate planning.
Proposal 1: Reply to SA2 explaining that, from RAN3 point of view, it is feasible (as an option) to avoid MME upgrade for inter-system handover, and the resulting restrictions on ID assignment are minor.
A draft LS is provided in [2], and a draft stage 2 CR in [3].
It should also be noted that none of the above impacts RRC or UE procedures. 
3. Conclusions

The following proposal and observations are put forward in this document:
Observation 1: MME upgrade can be avoided in LTE to NR inter-system HO, by defining a “mapped 2-byte TAC” and a “mapped 20-bit eNB ID”, based on the IDs of the target NR cell. The mapping is known to the RAN, and also the AMF, but is transparent to the MME.

Proposal 1: Reply to SA2 explaining that, from RAN3 point of view, it is feasible (as an option) to avoid MME upgrade for inter-system handover, and the resulting restrictions on ID assignment are minor.
A draft LS is provided in [2], and a draft stage 2 CR in [3].
It should also be noted that none of the above impacts RRC or UE procedures. 
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