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1.	Introduction
In RAN2 #94, RAN2 discussed how to aggregate LTE and NR among DC approach and CA approach, and it was agreed that: 
1 - 	DC approach for LTE-NR aggregation will be studied (FFS whether 3c/1a-like or other user plane architecture to be used)
1a	LTE as master and NR as master will both be studied..
2-	The CA based LTE-NR aggregation will not be studied as part of the study item

Also, in RAN2 #94, RAN2 discussed deployment scenarios in NR based on the e-mail discussion [93bis#23][NR], and agreed that 
1:	The following scenarios in terms of cell layout, Node B location for LTE-NR aggregation are captured in the TR.
1.1).	LTE and NR "cells" are overlaid and co-located providing nearly the same coverage; both are macro or small cells.
1.2).	LTE and NR cells are overlaid, and co-located or not co-located providing different coverage; one is a macro cell and the other is a small cell.
		
2:	The following scenarios in terms of CN connection for LTE-NR aggregation are captured in the TR.
2.1).	NR tightly integrated in LTE via EPC (U-plane data is split at CN or RAN).
2.2).	LTE tightly integrated in NR via New CN (U-plane data is split at CN or RAN).
2.3).	NR tightly integrated in LTE via New CN (U-plane data is split at CN or RAN). 
Note: To be confirmed at joint meeting whether any concern studying case where NR connects to EPC via UP

3:	The following scenarios in terms of cell layout for standalone NR are captured into the TR.
3.1).	Macro cell only deployment
3.2).	Heterogeneous deployment
3.3).	Small cell only deployment

4:	The following scenarios in terms of CN connection for single RAT and inter-RAT standalone operation are captured in the TR.
For single RAT operation:
4.1).	NR Node B is connected to New CN.
4.2).	LTE eNB is connected to New CN (or EPC as today).

For inter-RAT mobility:
4.3).	LTE eNB is connected to EPC and NR Node B is connected to New CN.
4.4).	Both LTE eNB and NR Node B are connected to New CN.


In RAN2 #94, inter-RAT mobility scenarios are agreed in terms of CN connection while not considering Dual Connectivity aspects. In this contribution, we further look into the mobility scenarios when LTE and NR interworking is realized by Dual Connectivity. 
2.	Inter-RAT mobility scenarios with Dual Connectivity
In RAN2 #94, RAN2 agreed that LTE and NR are aggregated by using Dual Connectivity. In addition, RAN2 also agreed that NR shall study lower layer aggregation (e.g. CA-like) and upper layer aggregation (e.g. DC-like). In this sense, mobility scenarios are presented in the Table 1.

	
	LTE+LTE
	LTE+NR
	NR+LTE
	NR+NR

	LTE+LTE
	-
	SeNB change 
without MeNB change
	Inter-RAT MeNB change without SeNB change
	Inter-RAT MeNB change 
with SeNB change

	LTE+NR
	SeNB change 
without MeNB change
	-
	Inter-RAT MeNB change 
with SeNB change
	Inter-RAT MeNB change without SeNB change

	NR+LTE
	Inter-RAT MeNB change without SeNB change
	Inter-RAT MeNB change 
with SeNB change
	-
	SeNB change 
without MeNB change

	NR+NR
	Inter-RAT MeNB change 
with SeNB change
	Inter-RAT MeNB change without SeNB change
	SeNB change 
without MeNB change
	-



Table 1 Mobility scenarios in DC
In Table 1, total 3 types of inter-RAT mobility scenarios are identified depending on the combination of MeNB and SeNB. 
1) Scenario 1: SeNB change without MeNB change (red) 
· SeNB changes from LTE/NR to NR/LTE while MeNB doesn’t change.
2) Scenario 2: inter-RAT MeNB change without SeNB change (green)
· MeNB changes from LTE/NR to NR/LTE while SeNB doesn’t change.
3) Scenario 3: inter-RAT MeNB change with SeNB change (blue)
· MeNB changes from LTE/NR to NR/LTE while SeNB also changes from LTE/NR to NR/LTE.

Considering that dual connectivity is essential for tight-interworking between LTE and NR, and also for throughput enhancement within a single RAT, we think above scenarios also need to be studied in inter-RAT mobility scope of NR study item. Therefore, we propose to capture above scenarios for inter-RAT mobility in TR38.804.
Proposal. To capture, in TR38.804, above three scenarios for inter-RAT mobility with Dual Connectivity, i.e., SeNB change without MeNB change, inter-RAT MeNB change without SeNB change, and inter-RAT MeNB change with SeNB change.

Considering the discussion in Dual Connectivity, one issue for those scenarios could be whether the eNB is kept while changing the other eNB.
For scenario 3, as both of MeNB and SeNB changes from LTE/NR to NR/LTE, it seems quite natural to release all MeNB and SeNB, and then add a new MeNB and SeNB. 
However, for scenario 1 and 2, one eNB changes from LTE/NR to NR/LTE while the other eNB doesn’t change. Then the question is whether to allow keep using the other eNB which doesn’t change while changing the eNB. 
In LTE, Dual Connectivity procedure allows to keep using MeNB while changing SeNB, and to keep using SeNB while changing MeNB. However, the change of eNB in DC occurs only within the same RAT, hence, the situation in NR is a bit different. In other words, the change of eNB between different RATs haven’t been discussed yet. Therefore, it can be studied further whether the principle we have had in Dual Connectivity would be also applied in NR even though the MeNB or SeNB changes between different RATs. 

3.	Conclusion
In this contribution, inter-RAT mobility scenarios are identified when Dual Connectivity is used, i.e., SeNB change without MeNB change, inter-RAT MeNB change without SeNB change, and inter-RAT MeNB change with SeNB change. Given the importance of Dual Connectivity between different RATs or within a single RAT, it is proposed to capture these scenarios in TR38.804.
Proposal. To capture, in TR38.804, above three scenarios for inter-RAT mobility with Dual Connectivity, i.e., SeNB change without MeNB change, inter-RAT MeNB change without SeNB change, and inter-RAT MeNB change with SeNB change.
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