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1. Introduction

With regards to the MR-DC (i.e. including EN-DC) and NR-DC the following agreement was made at RAN2#99:

=>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.
In this contribution, we discuss the aspects specific to EN-DC handling with the Rel-13 suspend/resume feature considering the above agreement. 
2. Discussion

The Rel-13 suspend/resume feature was standardized mainly in connection with low complexity UEs (MTC). However, the suspend/resume feature itself was specified in such a way that nothing explicitly is mentioned about DC configuration when the UE enters or resumes suspended state. Although enhancements to existing suspend/resume procedures to support resuming EN-DC configuration is feasible, this needs further work in both RAN2 and RAN3 (e.g. to enable suspend resume signaling over the Xn interface, handling the resume behavior of SCG part, etc) to enable this and clearly there is no time to do this before Dec. 

Hence, the question is how to handle the Rel-13 suspend resume mechanism when the UE is in EN-DC mode to satisfy the above RAN2 agreement; i.e., UE needs a way to know how to handle the SCG configuration (i.e. keep it or delete it) 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 suspended state.

Alt 2:  When MN decides to release a UE configured with EN-DC, i.e. SN is not released yet, MN can only move the UE to RRC_IDLE state instead of using suspended 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 suspended state, however, it releases the configuration before moving to RRC_CONNECTED state, i.e. UE discards all stored AS context specific to SCG upon receiving RRCConnectionResume. (as in LTE Reestablishment procedure) 
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 the benefit of using suspend/resume will be lost with alt2 since UE can’t resume at MN either. Although Alt1 might lead to additional S1 signaling, as long as the decision to move suspend the RRC connection is based on proper considerations at the MN (e.g. considering UE inactivity 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 complete EN-DC specification in Dec, Alt1 is proposed.

Proposal 1: For EN-DC, MN always releases the SCG configuration before suspending the UE’s RRC connection.
Proposal 2: We can capture the above as a note in RRC specification and no specific UE behavior is defined for the error case when the network does not release the SCG configuration before sending suspend indication to the UE (i.e. this is treated as a network error case and UE behavior remains unspecified)
TP of 37.340
4.2
Radio Protocol Architecture
4.2.1
Control Plane

In MR-DC, the UE has a single RRC 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 EN-DC and NGEN-DC, the MN releases the SCG configuration before the UE’s RRC connection is suspended. 
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