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1   Introduction
According to WID on LTE connectivity to 5G-CN [1] and WID on New Radio Access Technology [2], Inter RAT mobility between E-UTRA and NR when connected to 5G-CN is specified in NR WI, and RAN2 parts of E-UTRA specific aspects can be discussed in WI on LTE connectivity to 5G-CN. 
In WG3 NR Ad#2 meeting RAN3 has agreed that the term “ng-eNB” is to be used in Stage 3 when describing functionality specific to E-UTRA connected to 5GC. In this paper, we will discuss the mobility procedure between eNB/ng-eNB and ng-eNB. 
2   Discussion
As shown in Figure 1, when moving between eNB and ng-eNB, the UE in CONNCETED mode will trigger a handover procedure, while the UE in IDLE mode will trigger a cell reselection procedure.
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Figure1. Mobility scenario between E-UTRA connected to EPC and 5GC
2.1   Mobility in CONNECTED mode 
It is assumed that ng-eNB could connect to 5GC and EPC simultaneously. Considering HO from eNB to ng-eNB connected to 5GC and EPC, different target CN type will trigger different HO procedure, e.g. if the target CN is EPC this HO procedure falls back to legacy intra-LTE HO, and if the target CN is 5GC this HO procedure is an intra-LTE EPC->5GC HO. Hence, the import thing is the source eNB should know the CN types supported by the target ng-eNB, and then it can choose the target CN to which the UE should be connecting after HO. Furthermore, considering the source is an ng-eNB, it also needs to know the CN types supported by target ng-eNB, in order to decide to trigger corresponding HO procedure , e.g. if the source CN type is 5GC, the HO procedure may be intra-LTE intra-5GC HO, or intra-LTE 5GC->EPC HO.

Proposal 1: The source eNB/ng-eNB decides the UE to handover to which CN types based on the CN type which the target ng-eNB is connecting to, and triggers corresponding HO procedure for the UE.
There may be several ways for the source eNB/ng-eNB to know the CN types of the neighbour cells, such as configured by OAM, or be notified during the X2/Xn interface setup. This could be discussed after the detailed HO procedure is finished.
Based on the above discussion, in different mobility scenarios, the UE may use different kinds of NAS layer before HO and after HO as shown in Table 1:

Table 1: Different mobility scenarios in connected mode

	handover type
	before handover
	after handover

	legacy intra-LTE HO
	EPC NAS
	EPC NAS

	intra-LTE EPC->5GC HO
	EPC NAS
	5GC NAS

	intra-LTE intra-5GC HO
	5GC NAS
	5GC NAS

	intra-LTE 5GC->EPC HO
	5GC NAS
	EPC NAS


For legacy intra-LTE HO, the legacy HO command is used to trigger HO. For other cases, the legacy LTE HO command message should be enhanced to indicate the target CN type information to the UE, so that the UE can know whether it needs to change NAS layer type.
Proposal 2: The target CN type should be included in HO command during intra-LTE EPC->5GC HO, intra-LTE intra-5GC HO, and intra-LTE 5GC->EPC HO.
2.2   Mobility in IDLE mode

In current LTE, when IDLE UE performs cell reselection, the basic principle is that it should choose the best cell on the selected frequency based on frequency priority. When the E-UTRA connects to 5GC, it can provide 5G UE the 5G services and 5GC functions. It would be beneficial for 5G UE and operator to make as much use of E-UTRA as possible by steering UEs to the E-UTRA connected 5GC. The following two scenarios should be considered, one is intra-frequency and the other is inter-frequency.
Scenario 1: intra-frequency

If the E-UTRA connected to EPC and 5GC are deployed on the same frequency, and the IDLE UE is moving among them, the UE should always choose the best cell no matter the eNB connects to 5GC or not. That’s because if the UE chooses an E-UTRA connected to 5GC with worse signal strength over an E-UTRA connected to EPC with a better signal strength, it will increase the interference on the frequency. 
Proposal 3: For a UE in IDLE mode, the intra-frequency cell reselection procedure should be based on signal strength. 
Scenario 1: inter-frequency

If the E-UTRA connected to EPC and 5GC are deployed on the different frequencies, and the IDLE UE is moving among them, for the purpose to steer as many UEs to E-UTRA connected to 5GC as possible, the frequency of E-UTRA connected to 5GC should be set a higher priority for 5G UE who has the capability to access 5GC, the 5G UE would have more chances to reselect such cell to camp on.

Proposal 4: For UE in IDLE mode, the inter-frequency cell reselection procedure could take the CN type supported by eNB into account, in order to steer more UEs to E-UTRA connected to 5GC.
3   Conclusion
Proposal 1: The source eNB/ng-eNB decides the UE to handover to which CN types based on the CN type which the target ng-eNB is connecting to, and triggers corresponding HO procedure for the UE.

Proposal 2: The target CN type should be included in HO command during intra-LTE EPC->5GC HO, intra-LTE intra-5GC HO, and intra-LTE 5GC->EPC HO.
Proposal 3: For a UE in IDLE mode, the intra-frequency cell reselection procedure should be based on signal strength. 
Proposal 4: For UE in IDLE mode, the inter-frequency cell reselection procedure could take the CN type supported by eNB into account, in order to steer more UEs to E-UTRA connected to 5GC.
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