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Introduction
Regarding the LTE/NR tight interworking procedures and mobility configuration, in the past few RAN2 meetings, the followings have been agreed.
In RAN2#Adhoc Spokane 2016 meeting, agreements are 
4: Take the triggering of CP procedure listed below as baseline for the LTE/NR tight interworking:
	Secondary Node Addition procedure: Triggered by master node.
	Secondary Node Release procedure: Triggered by both master node and secondary node.
FFS Whether the secondary node or master node triggers change of secondary node
	Intra-secondary node mobility: Triggered by secondary node.
	Addition/Release of SCell within secondary node: Triggered by secondary node.
In RAN2#97 Athens meeting, agreements are:
Agreements
1	Secondary node initiates the secondary node change procedure in the connected active mode.
2	In some cases the MN is involved and takes final decision before the secondary node change occurs. FFS whether the MN needs to be involved for other cases (e.g. SN cell change without PDCP change)
3	The RRM measurement configuration for secondary node change is maintained by secondary node and also processes measurement reports.
FFS what additional information can be provided from the SN to the MN when the SN change is initiated.
FFS Whether master node can also initiate secondary node change procedure (e.g. inter-freq HO for load balancing reasons)

In RAN2#97bis Spokane meeting, the agreements are
[bookmark: _Hlk484436591]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.

Agreements:
1: 	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;
1a: MN can also trigger an inter-frequency the SN node change without any request from the SN.
2: 	Final RRC message for the inter-SN change will be generated from master node
3:	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.

In RAN2#98 meeting, the agreement are:
Agreements:
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)
=>	Ask RAN4 which parts of the objects (we can provide details for the object parameters) from MN and SN should be the same. If RAN4 response indicates further problems then we can reconsider these agreements.

That is, MN can trigger SN addition, SN release, SN modification, and inter-frequency SN change. While SN can trigger SN release, SN modification, and SN change. 
Then which measurement reporting events are needed to trigger the above procedures need be further discussed. 
[bookmark: _Ref178064866]Discussion
The agreed EN-DC procedure to be supported/not supported is illustrated in table 1
Table 1 EN-DC procedures to support and not support
	
	MN trigger
	MN trigger
	SN trigger

	
	Intra SN change
	Inter SN change
	Intra MN change but keep SN
	Inter-MN change but keep SN 
	Intra SN change
	Inter SN change

	Inter frequency mobility
	Not supported
	Supported
	Supported

	Supported
	Supported
	Supported

	Intra frequency mobility
	Not supported
	Not supported
	Supported
	Supported
	Supported
	Supported



[bookmark: _Toc472092067][bookmark: _Toc477793227][bookmark: _Toc477794298][bookmark: _Toc477794306][bookmark: _Toc477794314]Currently the mobility reporting events defined in LTE includes at least the following.
Event A1:	Serving becomes better than absolute threshold;
Event A2:	Serving becomes worse than absolute threshold;
Event A3:	Neighbour becomes amount of offset better than PCell/ PSCell;
Event A4:	Neighbour becomes better than absolute threshold;
Event A5:	PCell/ PSCell becomes worse than absolute threshold1 AND Neighbour becomes better than another absolute threshold2.
Event A6:	Neighbour becomes amount of offset better than SCell.
Event B1:	Neighbour becomes better than absolute threshold;
Event B2:	PCell becomes worse than absolute threshold1 AND Neighbour becomes better than another absolute threshold2.
[bookmark: _GoBack]And according to agreements made in RAN2, mobility reporting events to be defined in NR includes at least all A events similar as that defined in LTE.
For SN triggered procedures, we believe SN only needs to trigger intra-RAT SN change, whatever it is inter-frequency or intra-frequency, intra-SN or inter-SN, therefore we think the A events to be defined for NR can meet the requirement. 
A2 event can be used to trigger SN release
A3 event can be used to trigger intra-frequency SN change
A5 event can be used to trigger inter-frequency SN change.
So there will be no need to modify existing event or define new events in NR.
[bookmark: _Toc485113497][bookmark: _Toc485113576][bookmark: _Toc485113859][bookmark: _Toc485221947][bookmark: _Toc485385714]Mobility reporting events agreed to be defined in NR can support all agreed SN triggered EN-DC procedure. No more events need be defined.
When it comes to MN triggered procedure, things are a bit different, as MN needs to handle the inter-RAT measurement results from SN.  
For SgNB addition, in our view, the inter-RAT measurement trigger event defined in LTE, event B1, is suitable to trigger the addition of SgNB. 
[bookmark: _Toc485113498][bookmark: _Toc485113577][bookmark: _Toc485113860][bookmark: _Toc485221948][bookmark: _Toc485385715]LTE inter-RAT measurement trigger event B1 is used for addition of SgNB. 
For MN triggered SN release, it is clear that a mobility trigger event is needed so that when SN radio link quality is worse than a threshold, a measurement report can be sent from UE to MN based on which MN can release SN. 
One thing to be discussed is should this trigger event bundled to serving frequency of SN or just PSCell of SN. Since SN should be released only when PSCell is worse than a threshold, trigger event bundle to PSCell seems reasonable. 
So the definition of this event is: NR PSCell becomes worse than an absolute threshold.
[bookmark: _Toc485221949][bookmark: _Toc485385716]A measurement trigger event is needed in LTE which is triggered when NR PSCell becomes worse than an absolute threshold.
It is not very clear where to define such trigger event. From MN perspective, SN is an inter-RAT node, and measurement on SN is inter-RAT measurement. Therefore, it seems it is better to define a new Bx event. From EN-DC system perspective, SN is a serving node and frequency of SN is serving frequency, A event seems reasonable. Another possibility is to define a new event group to handle this. 
[bookmark: _Toc485113499][bookmark: _Toc485113578][bookmark: _Toc485113861][bookmark: _Toc485221950][bookmark: _Toc485385717]RAN2 to decide where in LTE specs to put the trigger event introduced in Proposal 3: in A group event, B group event, or a new event group.  
For MN triggered intra-RAT inter-frequency, inter-SN change, clearly, a measurement event need be triggered when SN radio link quality is worse than an absolute threshold1 and neighbor gNB radio link quality is better than another absolute threshold2. 
So the definition of this event is: NR PSCell becomes worse than absolute threshold1 and neighbor gNB becomes better than another absolute threshold2.
[bookmark: _Toc485221951][bookmark: _Toc485385718]A measurement trigger event is needed in LTE which is triggered when NR PSCell becomes worse than absolute threshold1 and neighbor gNB becomes better than another absolute threshold2.
Since the definition of A5/B2 in LTE have similar meaning as this event, it is not clear whether we need to define new event in LTE or we can extend/modify existing event to meet requirement. For example, we can modify the definition of B2 to “B2: PCell/PSCell becomes worse than absolute threshold1 AND Neighbour becomes better than another absolute threshold2”. Another alternative is to define a new event. 
[bookmark: _Toc485221952][bookmark: _Toc485385719][bookmark: _Toc485221953][bookmark: _Toc485385720][bookmark: _Toc485221954][bookmark: _Toc485385721][bookmark: _Toc485221955][bookmark: _Toc485385722][bookmark: _Toc485221956][bookmark: _Toc485385723][bookmark: _Toc485221957][bookmark: _Toc485385724][bookmark: _Toc485113500][bookmark: _Toc485113579][bookmark: _Toc485113862]RAN2 to decide in LTE whether to define a new mobility reporting event (in event group A, or B, or a new group) or extend/modify the definition of an existing event, e.g. A5/B2, to support MN triggered inter-SN change.
Conclusion
Based on the discussion in section 2 we propose the following:
Proposal 1	Mobility reporting events agreed to be defined in NR can support all agreed SN triggered EN-DC procedure. No more events need be defined.
Proposal 2	LTE inter-RAT measurement trigger event B1 is used for addition of SgNB.
Proposal 3	A measurement trigger event is needed in LTE which is triggered when NR PSCell becomes worse than an absolute threshold.
Proposal 4	RAN2 to decide where in LTE spec to put the trigger event introduced in Proposal 3: in A group event, B group event, or a new event group.
Proposal 5	A measurement trigger event is needed in LTE which is triggered when NR PSCell becomes worse than absolute threshold1 and neighbor gNB becomes better than another absolute threshold2.
Proposal 6	RAN2 to decide in LTE whether to define a new mobility reporting event (in event group A, or B, or a new group) or extend/modify the definition of an existing event, e.g. A5/B2, to support MN triggered inter-SN change.
[bookmark: _In-sequence_SDU_delivery][bookmark: _Ref174151459][bookmark: _Ref189809556]
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