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1 Introduction

This contribution provides an initial analysis on the foreseen interaction between INACTIVE and Dual Connectivity (DC) feature for NR-DC focusing on the handling of SCG bearer and SCG split bearers:
	Options
	MgNB
	SgNB
	CN

	#0    NR-DC
	NR-RAN
	NR-RAN
	5GC

	#3    EN-DC
	RAN
	NR-RAN
	EPC

	#7    NGEN-DC
	RAN
	NR-RAN
	5GC

	#4    NE-DC 
	NR-RAN
	RAN
	5GC


2 Discussion
As mentioned in the introduction, while the topic is relevant for different scenarios, this agenda item is only related to NR WI and covers only NR INACTIVE.  This document hence focusses only on NR Inactive state with Dual Connectivity within NR.
We suggest doing an initial and high level impact analysis that focuses on the possible approaches foreseen when using INACTIVE and DC features.

Approach 1. Release DC configuration.

Upon a UE enters into INACTIVE, the SgNB configuration and configured SCG and split bearers are released and reconfigured as MCG bearers (if it was not done already).

PROS: 

· Existing procedures are sufficient for a baseline.  Hence this is already supported.

· RAN-initiated paging mechanism is not impacted (as DL data is received by MgNB).

· In many cases, DC will be released due to inactivity even before UE is put in Inactive.  So there may not be much motivation to do anything further.
CONS: 

· Signaling (e.g. over RRC, Xn and NG also impacting CN) is generated for the suspension and resumption cases for every CONNECTED/INACTIVE transition. The reason for Xn and NG signalling is that upon suspending the UE, the SCG and split bearers must be reconfigured to MCG bearer.  Hence transition to Inactive is no longer transparent to the CN. This is especially wasteful when UE has not moved and the current MN and SN has not changed when UE comes back to CONNECTED.
Approach 2. Suspend DC configuration.

Upon a UE enters into INACTIVE, the UE keeps the SCG configuration, as well as, the MCG configuration. In this approach, it is also possible that only part of SCG configuration may be suspended and other released (similarly as it is done with the DC configuration on LTE re-establishment) where the DRB configuration is kept while other remaining SCG configuration is released.

PROS: 

· Saving of signaling (.g. over RRC, Xn, and NG interfaces) for the suspension and resumption cases where the UE has not changed its location (i.e. same cell where the UE AS context is stored).

CONS: 

· Additional complexity from:
· RAN-initiated paging mechanism is impacted (as DL data is received by SgNB when the RAN-initiated paging is handled by the MgNB) and additional Xn signaling would be required, both to inform the SN that UE is in INACTIVE and also for SN to trigger the Page from MN.

· Some indication from the UE on whether the current SgNB or another SgNB is suitable.  

· Measurement reporting for this require initiation of AS security.  So this requires a multi-step approach where security is first activated, measurement results received and then SN configured.  The DRBs (at least the split and SCG DRBs remain suspended during this period.  Compared to option 1, this actually increases the signalling over the radio if the UE has not moved.  

· If the UE has moved, new procedure that combines parts of inter-gNB resume, MN (MgNB) HO and SN change can be used to move the UE contexts to the new MN and SN along with any data forwarding.

On summary, a signaling trade-offs can be observed between approach (1) where the DC configuration is released and approach (2) where some level of DC configuration is kept: (a) having to potentially (de)configure DC in every CONNECTED / INACTIVE transmission vs (b) additional complexity.  Moreover approach (1) impacts CN as the UP bearers towards the SgNB needs to be released in every suspension which is against the principle followed for INACTIVE (i.e. save CN signalling and keeping CN agnostic to the UE transitions in and out of INACTIVE).

As approach (1), release of the DC configuration upon entering into INACTIVE, does not require any specific additional changes and can be used for INACTIVE, this can be considered as baseline solution.  And to continue discussing whether it is desirable to consider approach (2) suspension of the DC configuration upon entering into INACTIVE in NR phase 1 or as a potential optimizations for future phases. 

As discussed above, majority of the complexity and limitations becomes relevant when UE moves out of the current serving cells.  We also note that a large use cases of UEs in INACTIVE may have no or low mobility (e.g. when doing a work-day sitting in an office or within a building). Therefore we suggest considering to enable this use case for no UE mobility.

Proposal 1. To enable approach (2) with the suspension and resumption of the DC configuration when a UE resumes in the same cells where the UE AS context are stored, or otherwise to enable approach (1) with the release of the DC configuration when resuming.

While the UE cannot send encrypted measurement reporting in msg 3, it is sufficient for network to know if the previous SgNB is still suitable, to decide whether to resume the DC configuration.   For this case, a UE could include a corresponding indication (i.e., whether UE is moved or not and if the previous SCG cell is still suitable) in MSG3 without detailed measurement reporting.

Proposal 2. When a UE in INACTIVE has stored a DC configuration, upon triggering the transition from INACTIVE to CONNECTED (i.e. resumption):

Proposal 2.1. If previous SgNB is still suitable, UE includes an indication in MSG3 that the SCG cells are valid (referred for simplicity as DC-CellValid).
Proposal 2.2. If previous SgNB is still not suitable, UE releases the DC configuration locally (i.e. gNB will know this as the new DC-ConfigValid indication would not be included in MSG3).
3 Conclusion

The proposals captured are the following:
Proposal 1.
To enable approach (2) with the suspension and resumption of the DC configuration when a UE resumes in the same cells where the UE AS context are stored, or otherwise to enable approach (1) with the release of the DC configuration when resuming.
Proposal 2.
When a UE in INACTIVE has stored a DC configuration, upon triggering the transition from INACTIVE to CONNECTED (i.e. resumption):
Proposal 2.1.
If previous SgNB is still suitable, UE includes an indication in MSG3 that the SCG cells are valid (referred for simplicity as DC-CellValid).
Proposal 2.2.
If previous SgNB is still not suitable, UE releases the DC configuration locally (i.e. gNB will know this as the new DC-ConfigValid indication would not be included in MSG3).


