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Introduction

As an optimization for UE power saving and signaling overhead reduction, RRC_INACTIVE is introduced as a new RRC State and in this state UE AS context is stored in gNB and UE.  

For UE in NSA, the inactive mode handling was discussed in previous RAN2 meeting, following agreement was reached:

=>For MR-DC and NR-DC we will not support that the UE can resume the DC configuration after the UE returns from suspended/inactive in Rel-15.
While SA2#122bis (in Sophia) sent a LS (S2-176158) to RAN2 and RAN3 to ask for supporting RRC_inactive in dual connectivity, the content is quoted below:

	SA2 prefers that dual connectivity configuration is maintained while the UE is in RRC inactive in order to potentially avoid unnecessary signalling between the RAN and CN, and within the CN, whenever the UE moves between RRC connected and RRC inactive states. 

In this respect it is ideal if the UE resumes the RRC connection in the Master RAN node, and if based on RAN conditions the Secondary RAN node configuration remains valid, the Secondary RAN node configuration is expected to be resumed too.

SA2 requests RAN2 and RAN3 to study and provide specification for the signalling between the Secondary RAN node and Master RAN node if dual connectivity has been established for the UE for which there is at least one N3 tunnel termination to the Secondary RAN node for at least one 5G QoS Flow.


The main concern of SA2 is that if the DC configuration resuming is not supported, additional S1 signaling may be caused, e.g Path switch if SN is released before UE moving to RRC_INACTIVE state.  

However, it should be kept in mind that INACTIVE state is designed to support UEs with small/infrequent/delay tolerant data. Thus maintaining the dual connectivity configuration whilst in INACTIVE state seems to make little sense. Further, the decision to move a UE into INACTIVE state should in the first place be based on the inactivity and/or the type of data (i.e. infrequent, delay tolerant etc) on both MCG and SCG. Thus, it logical to release the DC configuration when serving such a UE. More importantly, given the time scales to complete the EN-DC work, there is not enough time left to optimize for this scenario. Based on the above, we think there is not enough justification to change our decision from last meeting. It’s suggested that RAN2 should send a reply LS back to SA2 explaining our decision, for convenience we provide a draft version of the reply[1].

Proposal 1: RAN2 shall send a reply LS to SA2 confirming the previous agreement, i.e. resuming DC configuration is not supported in R15. 
In RAN2 however, we need to discuss how we ensure that the DC configuration is removed before resuming the connection. This aspect is treated further below. 

Discussion

Since DC configuration resumption is not supported in R15, UE needs a way to know how to handle the SCG configuration (i.e. keep or delete) when receiving a RRC release message with resume ID.

Following alternatives could be considered for this issue:

Alt 1:  MN always release the SN before switching a R15 UE into RRC-INACTIVE state.

Alt 2:  When MN decides to release a UE configured with DC, i.e. SN is not released yet, MN can only move the UE to RRC_IDLE state instead of RRC-INACTIVE state, i.e.  the Release cause ‘suspension’ shall not be used in this case.

Alt 3:  UE keeps the SCG configuration upon moving to RRC_INACTIVE state, however, it releases the configuration before moving to RRC_CONNECTED state, i.e. UE discards all stored AS context upon receiving RRCConnectionResume. (as in LTE) 
The pros and cons of above alternatives are summarized below:

	
	Alt1
	Alt2
	Alt3

	Pros
	NW implementation

No impact to current specification
	NW implementation

No impact to current specification
	Follows the LTE baseline



	Cons
	Additional signaling overhead to CN 
	Additional signaling overhead  to CN if MN to add the same SN when the UE return RRC-CONNECTED

UE can’t resume at MN
	Needs modification to the S1 signaling, i.e.UE context suspension message, or additional S1 signaling to release the ERABs of SCG during suspension 


From above comparison, alt1 and alt2 has no impacts to the specification, but UE will lose too much benefit by using alt2 since UE can’t resume at MN either. Although Alt1 might lead to additional S1 signaling, as long as the decision to move the UE to INACTIVE state is based on proper considerations at the MN (i.e. based on inactivity on both MCG, SCG etc), this signaling overhead is justified (i.e. it is logical to remove the DC configuration for a UE that doesn’t require the radio resources in both MN and SN to support the current traffic profile). Alt3 follows the legacy LTE paradigm but needs additional modification to the S1 interface to release the UP connection of SCG during the suspension procedure.

In order to minimize the impacts to the specification and facilitate the progress of NSA, Alt1 is proposed.

Proposal 2: For MR-DC and NR-DC, in order to minimize the impacts to the specification and facilitate the progress of NSA, it’s proposed that MN always releases the SCG configuration before moving a R15 UE into RRC-INACTIVE state.

Conclusion

Proposal 1: RAN2 shall send a reply LS to SA2 confirming the previous agreement, i.e. resuming DC configuration is not supported in R15. 
Proposal 2: For MR-DC and NR-DC, in order to minimize the impacts to the specification and facilitate the progress of NSA, it’s proposed that MN always releases the SCG configuration before moving a R15 UE into RRC-INACTIVE state.
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9.2.2
Mobility in RRC_INACTIVE

9.2.2.1
Overview

RRC_INACTIVE is a state where a UE remains in CM-CONNECTED and can move within an area configured by NG-RAN (the RNA) without notifying NG-RAN. Before moving the UE to RRC_INACTIVE state, the serving gNB releases the SCG configuration. In RRC_INACTIVE, the last serving gNB keeps the UE context and the UE-associated NG connection with the serving AMF and UPF. The UE notifies the network if it moves out of the configured RNA.
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4.2
Radio Protocol Architecture
4.2.1
Control Plane

In MR-DC, the UE is in RRC_CONNECTED state, based on the MN RRC and a single C-plane connection towards the Core Network. Figure 4.2.1-1 illustrates the Control plane architecture for MR-DC. Each radio node has its own RRC entity (E-UTRA version if the node is an eNB or NR version if the node is a gNB) which can generate RRC PDUs to be sent to the UE. 
In MR-DC, before the UE moves to RRC_INACTIVE state (in case of NE-DC) and before the UE’s RRC connection is suspended (in case of EN-DC and NGEN-DC), the MN releases the SCG configuration.  
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