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1. Introduction
RAN2 has agreed that RRC_INACTIVE is a new RRC State and in this state UE AS context of RRC INACTIVE is stored in last serving/anchor NG-RAN and the UE. 
However, for a UE in RRC_CONNECTED state with MR_DC, when the UE is transferred to RRC INACTIVE, how to handle the SN terminated bearer and SCG bearer(s) /SCG part of split bearer(s) has not been decided yet.
In this contribution, we will discuss the benefit of keeping SCG configuration at both UE side and network side when UE transitions to RRC_INACTIVE state.
2
. Discussion
2.1 Two Options to handle SCG Configuration

There are two options to handle SCG configuration before configuring UE to RRC_INACTIVE states.
1. Option 1: Move all the SCG configuration to the MN at both network side and UE side, then reconfigure UE to RRC_INACTIVE state.

Figure 1 shows the procedure of release SgNB in EN-DC.

[image: image1.emf]UE MeNB SgNB UPF AMF

2. RRCConnectionReconfiguration

3. RRCConnectionReconfigurationComplete

4. SNStatus Transfer

5. Data Forwarding

6. Path Update procedure

1. SeNB Release Request

7. UE Context Release

RRC Release 

(RRC_INACTIVE)

RRC_CONNECTED

RRC_INACTIVE


Figure 1 Move SCG Configuration to MCG before suspending UE to RRC_INACTIVE

Figure 2 shows the procedure of adding SgNB in EN-DC. 
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Figure 2 SN addition after UE resume its connection from RRC_INACTIVE

From the signalling above, we can see that extra Xn/X2 and NG/S1 signalling cost will be introduced to release the SeNB and add again when UE resume its connection in the anchor node.
2. Option 2: Keep SCG configuration at both UE side and network side when UE is transitioned to RRC_INACTIVE states.
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Figure 3 keep SCG configuration when UE is transitioned to RRC_INACTIVE states
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Figure 4 RRC Resume with SCG kept

In this solution, the SCG configuration is kept both at the network side and UE side when UE is sent to RRC_INACTIVE state. When UE accesses its connection in the anchor node, the SCG/SCG split bearer can be resumed with a single Xn/X2 message which significantly decreases the Xn/X2 and NG signalling cost.
From the above comparison, we can see that keeping SCG configuration at both UE side and network side when UE transitions to RRC_INACTIVE state can reduce signalling cost and enable fast activation of MR_DC (including Intra-RAT DC) in 5G.
Observation 1: To keep SCG configuration at both UE side and network side when UE transitions to RRC_INACTIVE can enable fast activation of MR_DC (Intra-RAT DC) in 5G. 
Proposal 1: Keep SCG configuration at both UE and network when UE transitions to RRC_INACTIVE, for fast re-activation of DC in RRC connection resume.
When SCG/SCG split bearer is suspended for RRC_INACTIVE UE, MT data may come to SN terminated Bearer for RAN paging. This is different from regular MT Paging for RRC_INACTIVE, in which case the MT data comes to MN which stores all the UE context and UE RAN paging relevant information from AMF. A method must be found for DL traffic to SCG terminated bearer triggered RAN paging in RRC_INACTIVE.
Observation 2: When DC is kept in RRC_INACTIVE, a solution is needed for MT traffic to SN terminated bearer triggered RAN paging.
2.2 Solution of SN terminated Bearer triggered RAN Paging for RRC INACTIVE
Solution 1: Reconfigure SN terminated SCG bearer to SN terminated split bearer before reconfiguring UE to RRC_INACTIVE state
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Figure 5 Reconfiguring SN terminated SCG bearer to SN terminated split bearer
MN needs to check SeNB bearer activity status before sending UE to RRC_INACTIVE state. After MN receives the SCG data inactivity report from SN, MN triggers SN terminated SCG bearer to SN terminated split bearer reconfiguration before sending UE to RRC_INACTIVE State, and MN notifies SN to suspend all split bearer. After all split bearers are suspended, any further DL data corresponding to SN terminated split bearer will be delivered to MN for RAN paging.
Reconfiguring SCG bearer to split bearer and suspending UE to RRC Inactive can be done via two separate procedure (Alt.1) or combined in one procedure (Alt.2).
When DL data comes to RRC_INACTIVE state SN terminated bearer, the SN terminated bearer will transfer PDCP PDUs to MN RLC leg for RAN paging to be initiated.
If UE resumes the connection in the previous MN, both UE and network will keep the entire SCG configuration, which enables a fast MR-DC activation with reduced signalling. The SCG PDCP PDUs buffered at MN for RAN paging are transferred to UE via MN RLC leg directly. After UE completes its resumption in SN, the subsequent DL data to SN terminated bearer can be delivered to UE via SN side.
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                                                   Figure 6 UE resumes RRC connection in the old MN
Solution 2 – Data notification to MN for RAN paging
MN needs to check SN bearer inactivity status before sending UE to RRC_INACTIVE state. 
To do this, MN sends SCG data inactivity status report required to SN; if the all the SN terminated SCG bearer and SN terminated split bearer has no data for a pre-configured Time, SN shall report SCG data inactivity to MN. MN sends UE to RRC_INACTIVE State without reconfiguring SN terminated SCG bearer to SN terminated split bearer. MN notifies SN to suspend all SCG terminated bearers.
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Figure 7 SCG is suspended without reconfigure SN terminated SCG bearer to SN terminated split bearer
Any DL data to SCG terminated bearer swill be buffered at SN. SN will trigger DL data notification to MN for RAN paging initiated. When UE resumes access in the anchor MN, MN shall notify SN to resume the bearer. DL data is transmitted to UE via SN.
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Figure 8 Downlink data to SN for Paging. UE resume in old MN
In case UE resumes its connection in a new MN, the SCG bearer can be either:

· Option 1: SCG configuration is released when MN changes (at both UE and serving MN)
· Option 2: Serving MN attempts to establish the DC operation with the anchor SN.

To summarize, when RRC_CONNECTED UE with MR_DC is transitioned to RRC_INACTIVE state, the SCG configuration handling can be performed in two ways:

Option 1: MN reconfigures SN terminated SCG bearer to SN terminated split bearer before sending UE to RRC_INACTIVE with SCG data inactivity status report from SN to MN. Downlink data to SN terminated split bearer is buffered at MN to trigger RAN paging.
Option 2: MN keeps SN terminated SCG bearer configuration. Downlink data to SN terminated SCG bearer is buffered at SN and Xn/X2 data notification to MN for RAN paging is triggered.
With either of the above, when UE resumes its connection in anchor MN, the MR-DC operation can be resumed. When UE resumes its connection in a new MN, the serving MN can release the SCG bearer or attempt to establish the DC operation with the anchor SN.

Proposal 2: RAN3 to discuss the options to trigger RAN paging for DL data to SN terminated bearer when UE is in RRC_INACTIVE with MR_DC configuration.
3. Conclusions

Observation 1: To keep SCG configuration at both UE side and network side when UE transitions to RRC_INACTIVE can enable fast activation of MR_DC (Intra-RAT DC) in 5G. 
Proposal 1: Keep SCG configuration at both UE and network when UE transitions to RRC_INACTIVE, for fast re-activation of DC in RRC connection resume.
Observation 2: When DC is kept in RRC_INACTIVE, a solution is needed for MT traffic to SN terminated bearer triggered RAN paging.

Proposal 2: RAN3 to discuss the options to trigger RAN paging for DL data to SN terminated bearer when UE is in RRC_INACTIVE with MR_DC configuration.
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