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1   Introduction

In RAN2#97bis and RAN2#98, following agreements were captured in relation to mobility and measurement coordination for EN-DC [1][2]:
RAN2#97bis Agreements

1: 
The master node could initiate the intra-secondary node change for the following purposes: bearer type change, security key update, inter-MeNB handover without secondary node change.
2: 
On receiving the request for SN change, the master accepts/rejects (e.g. taking into account available information, network connectivity, etc) whether to carry out the requested inter-secondary nodes change (i.e. different Xx interface). The master may select a different target node in different frequency for the SN change based on the NR inter-frequency measurement maintained by master itself;

2a: MN can also trigger an inter-frequency  the SN node change without any request from the SN.

3: 
Final RRC message for the inter-SN change will be generated from master node

4:
SN does not provide the NR measurement results to the MN;

FFS: UE can be configured with MN NR measurement configuration and SN NR measurement configuration on inter frequencies which are different from the serving frequencies used in SN. UE cannot be configured with MN NR measurement configuration on the serving SN frequencies. (This does not preclude MN NR measurement configuration to include inter-freq events that include the serving cell measurement)

FFS on how to coordinate the NR measurement configuration between MN and SN;

FFS how to allow the MN to perform inter-RAT measurement for potential handover to the serving SN frequency.
RAN2#98 Agreements

1:
At least, the total number of measured carriers across LTE and NR needs to be coordinated between MN and SN so that it does not go beyond the UE capability.

FFS if there are any other UE capabilities related to measurements for which coordination is required across LTE and NR..
2: 
If MN and SN both configure a measurement object on the same carrier frequency then the measurement objects need to be configured consistently.

FFS which parts of the object need to be configured the same and which can be allowed to differ.
3
For MCG and SCG, measurements (objects/ID/reportConfigs) can be configured independently by LTE RRC (inter-RAT measurement on NR) and NR RRC (intra-NR measurements on serving and non serving frequencies). (noting that for the objects will be configured consistently as described by agreement 2)
In this paper, we discuss inter-RAT mobility considerations when UE is operating in EN-DC. 

2   Discussion
Early phase of 5G deployment is expected to have sparse coverage of dedicated 5G cells and hence UE may perform frequent inter-RAT handover between LTE and NR. Also, given that LTE would have wide coverage while NR cells deployed as small cells utilizing high frequency bands to provide high data rate, UE would operate its significant proportion of time in non-standalone deployments where, UE is expected to go out of NR coverage frequently. Hence, there is a good requirement to have tightly integrated 5G network where UE can seamlessly switch between LTE standalone connection and LTE-NR dual connection. In this paper, we consider a few mobility scenarios and suggest requirements for each of them.
Observation 1 Sparse coverage of NR cells may lead to frequent inter-RAT mobility events during initial phase of NR deployment
Mobility from LTE-DC to EN-DC
Events B1 (neighbour cell becomes better than threshod) and B2 (PCell becomes worse than threshold1 and neighbour cell becomes better than threshold2) are used in LTE to trigger inter-RAT measurement reports. Since, cell level quality would be derived for an NR cell irrespective of number of beams involved (one beam or multiple beams), same events can be also be used for PSCell addition. Event B2 currently incorporates signal strength comparison with only PCell. However, in order to enable the UE to switch between LTE-LTE DC to LTE-NR DC, it is required that an event can be configured which evaluates both the signal strength of LTE PSCell and NR cell. Hence, it is proposed to modify event B2 as PCell/PSCell becomes worse than threshold1 and neighbour cell becomes better than threshold2.
Proposal 1: Event B2 is modified to PCell/PSCell becomes worse than threshold1 and neighbour cell becomes better than threshold2
Mobility from EN-DC to LTE-DC
Mobility from EN-DC to LTE-DC would be required for the case when NR coverage is expected to be sparse, and hence UE may lose NR coverage very frequently. If NR coverage is not present, then UE can be configured with LTE-LTE DC to allow higher data rates. This type of mobility may also be applicable for load balancing reasons. Since, NR SCG may not be allowed to configure LTE measurements to UE, the decision to switch from EN-DC to LTE-DC should be triggered by LTE MN (e.g. based on signal strength reports).
Proposal 2: RAN2 to confirm that mobility from EN-DC to LTE-LTE DC is only triggered by LTE MN

In order to make the mobility decision, LTE MN can configure the UE with event A5 which is defined as “PCell/ PSCell becomes worse than threshold1 and neighbour becomes better than threshold2”. Note that the parameters Thresh1 and Hys have to be defined taking into account the measurement quantities considered for NR cell. Another option is to use a combination of A2 (Serving becomes worse than threshold) and A4 (Neighbour becomes better than threshold) events to check if a neighbour LTE cell can be used to trigger change from EN-DC to LTE-DC. So, network has two possible approaches to allow mobility from EN-DC to LTE-DC, which are listed below:
1) Using event A5

2) Using a combination of event A2 and A4 
Proposal 3: No additions/enhancements are required in measurement events to support UE mobility from EN-DC to LTE-DC 
3   Conclusion
Following observations and proposals are made in this paper:
Observation 1
Sparse coverage of NR cells may lead to frequent inter-RAT mobility events during initial phase of NR deployment
Proposal 1:
Event B2 is modified to PCell/PSCell becomes worse than threshold1 and neighbour cell becomes better than threshold2
Proposal 2:
RAN2 to confirm that mobility from EN-DC to LTE-LTE DC is only triggered by LTE MN
Proposal 3:
No additions/enhancements are required in measurement events to support UE mobility from EN-DC to LTE-DC
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