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1   Introduction

In RAN2#97bis and RAN2#98, following agreements were captured in relation to MN failure and SN release for EN-DC [1][2]:
[#97b]
1: When both MCG and SCG reconfiguration is required due to coordination, the SCG reconfiguration message must be encapsulated in an MCG RRC message that also carries the corresponding MCG reconfiguration that ensures that the combined configuration is valid.
2: UE uses a joint success failure for messages in an encapsulating MN RRC message.
3: A failure of the MN RRC messages, including one encapsulating  SN RRC message with or without any MN reconfiguration fields triggers a re-establishment procedure.  
4:
Each SN RRC message should have its own RRC response message even when the SCG request message is encapsulated in an MCG RRC message. SCG response message is forwarded over Xx to SN.
5:
For MCG reconfiguration containing a SCG reconfiguration, UE sends a MN RRC response message that encapsulates the SN RRC response message.
1:   If radio link failure is detected for MCG, UE initiates RRC connection re-establishment procedure with the PCell.
2:   If radio link failure is detected for SCG, UE suspends all SCG radio bearers (including SCG split bearers) and SCG transmissions for split radio bearers, and reports SCG failure information to MN
1 : In LTE-NR DC, following SgNB failure cases need to be supported:

- SgNB RLF;

- SgNB change failure;

- exceeding the maximum uplink transmission timing difference (if EN-DC supports the synchronised operation case which is RAN1 decision);

- SgNB configuration failure (only for message on SCG SRB);
- SgNB RRC integrity check failure;

2: In LTE-NR DC, the UE shall report the SCGFailureInformation to the MeNB instead of triggering the reestablishment upon SgNB failure.

3:   Upon SgNB failures, UE shall:

- Suspend all SCG DRBs and suspend SCG transmission for MCG split DRBs, and SCG split DRBs;

- Suspend direct SCG SRB and SCG transmission for MCG split SRB;

- Reset SCG-MAC;

- send the SCGFailureInformation message to the MeNB with corresponding cause values
1:  For LTE-NR tight interworking where LTE is the MN with SCG SRB configured, only one SRB is required on the SN side, and only for messages corresponding to SRB1.
FFS is anything additional is needed for SN failure cases.
[#98]

•1:  The SCG release message transmitted over SCG SRB will not be supported.

•2:  When SCG is released the network should have means to change the bearers back to MCG bearers, or move bearers to another SCG.

•FFS: Further details will be discussed in stage 3.
In this paper, we discuss SN communication continuation on MN failure recovery in EN-DC case. 
2   Discussion
2.1 SCG DRB continuation on MCG re-establishment
By the agreement, in EN-DC MN failure (even the above agreement only considers radio link failure, handover failure and RRC reconfiguration failure (whether or not including SN RRC message) are considered as a general MN failure.) triggers connection re-establishment with Pcell. Even RRC connection re-establishment procedure detail is not yet discussed in EN-DC, we can start from LTE DC case. In LTE DC, MN re-establishment is done without SCG configuration setup at UE. In detail, upon RRC connection re-establishment on Pcell, UE operations regarding DC are:

· suspends all RBs except SRB0, 
· release MCG Scells 
· release SCG configuration except SCG DRB configuration. 
The reason to release configuration and suspend SN part is that SN doesn't have RRC, so it is impossible to maintain the data communication even there is no explicit error on SN link. The result is for SN part to stop data communication until UE re-accesses to the new Pcell and possibly adds the new SN.
Observation 1. In LTE DC, SN link is not used for data communication on MN RRC connection re-establishment since there is no dedicated RRC on SN.
In EN-DC, SN has its own RRC. And this SCG SRB carries the control message corresponding to SRB1. So most of radio resource control could be done without MN RRC. Of course, if there is any control message of SN RRC requiring MN coordination, then MN RRC is necessary. In this situation, SN would send its message to MN, and MN will send its RRC message to UE with SN message encapsulated. Since UE has RLF on MN link and there would be no response back to MN on transmitted message, MN might know that there is radio problem in its MN link implicitly. So MN might send some indication back to SN on reconfiguration failure. However, even in this case, SN still can work with the former SN RRC configuration without going any other failure recovery phase. In summary, SN connection can be used for communication at least on SCG (split) DRB even MN has failure.
Observation 2. In EN-DC (or possibly MR-DC), MN failure doesn’t directly mean that SN cannot continue the communication on SCG (split) DRB since the dedicated RRC of SN can manage the radio resource control.

MN failure, especially MN RLF only could be noted to the original Pcell when new selected Pcell gives indication on RLF to the original Pcell back through Xn interface. Therefore, if UE suspend RB and release SCG instantly on MN RLF detection as LTE DC, the SN communication interruption could be longer than what it could be. As shown in Figure 1., there are interruption comprising of RACH to new Pcell, reestablishment, possibly measurement on SN cell, SN addition and reconfiguration for SN cell. We can reduce the interruption time of SN communication by postponing SCG DRB suspending and SCG configuration release. Even though the detail point of time that SCG configuration release at UE should be discussed more and with RAN3 (on further SN addition/release procedure on RRE), at first glance SCG configuration release and DRB suspending could be done after RRE finishes to new Pcell. 
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Figure 1RRC connection re-establishment based on LTE DC procedure
Observation 3. SN communication interruption can be reduced by postponing SCG DRB suspension and SCG configuration release on MN connection re-establishment in EN-DC.

In summary, the release of SCG configuration and SCG DRB suspending at UE could be postponed to after RRC Connection Re-establishment completion of MN for reducing SN communication interruption. Still we need more discussion on connection Re-establishment and in the RAN3 aspect, we propose stage 2 level statement as following.
Proposal 1. SN communication can continue during RRCconnection re-establishment in EN-DC. 
And for this operation, the detail operations on UE side which is different with LTE one are:

Proposal 2. UE keeps SCG configuration and doesn’t suspend SCG DRB and SCG part of SCG split DRB, if configured, until at least RRCConnection re-establishment procedure in EN-DC.

2.2 MCG Split SRB 1 on MCG re-establishment
In LTE SRB1 is resumed and corresponding L2 stack is configured during re-establishment. If in EN-DC MCG split SRB 1 has been used on the MCG failure situation, then this SRB 1 also can be suspended till UE receives RRC connection re-establishment message. Actually, SCG configuration is proposed to be kept by UE at least until RRCConnection re-establishment procedure, so MCG split SRB 1 including SCG part can be resumed during re-establishment. 
There are two options for using resumed MCG split SRB 1. 

a. Suspend the SCG leg of split SRB 

b. Release the SCG leg of split SRB 
In case of a., even we keep SCG leg and suspend temporally, there is no use of this suspended leg for the future since PDCP termination point is at MCG, which has failure. Therefore, we cannot use this for signalling path as SCG SRB. As a result, it is good to release this. 

Proposal 3. UE releases the SCG leg of MCG split SRB, if configured, on MCG re-establishment procedure.

3   Conclusion
In this contribution, we have the following observations and proposals. 
Observation 1. In LTE DC, SN link is not used for data communication on MN RRC connection re-establishment since there is no dedicated RRC on SN.

Observation 2. In EN-DC (or possibly MR-DC), MN failure doesn’t directly mean that SN cannot continue the communication on SCG (split) DRB since the dedicated RRC of SN can manage the radio resource control.

Observation 3. SN communication interruption can be reduced by postponing SCG DRB suspension and SCG configuration release on MN connection re-establishment in EN-DC.

Proposal 1. SN communication can continue during RRCconnection re-establishment in EN-DC. 
Proposal 2. UE keeps SCG configuration and doesn’t suspend SCG DRB and SCG part of SCG split DRB, if configured, until at least RRCConnection re-establishment procedure in EN-DC.

Proposal 3. UE releases the SCG leg of MCG split SRB, if configured, on MCG re-establishment procedure.
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