3GPP TSG RAN WG2 Meeting #86
R2-142037
Seoul, South Korea, 19 – 23 May 2014
Agenda item:

7.1.3
Source:
Intel Corporation

Title:
Discussion of re-establishment in dual connectivity
Document for:

Discussion and decision
1      Introduction
It has been agreed that the UE shall not trigger RRC-reestablishment when detecting SCG failure in RAN2 meeting #85. However, there are many aspect of UE behaviors have not been discussed when RLF failure happens in MeNB. This contribution addresses the open issues below and further study different options:
When the UE perform RRC re-establishment on MeNB due to RLF, HOF, mobility failure, integrity check failure, reconfiguration failure …etc:

· Should the UE maintain dual connectivity?

· Should the UE release SCG immediately or should the UE suspends SCG?

· Should DRB of SCG be reconfigured in MeNB?

2      Discussion
The UE performs re-establishment when the following events happen: [36.331]
1> upon detecting radio link failure, in accordance with 5.3.11; or

1> upon handover failure, in accordance with 5.3.5.6; or

1> upon mobility from E-UTRA failure, in accordance with 5.4.3.5; or

1> upon integrity check failure indication from lower layers; or

1> upon an RRC connection reconfiguration failure, in accordance with 5.3.5.5;
In dual connectivity, the first question is should the UE maintain dual connectivity when the UE performs re-establishment on MeNB. Then, the question is, what it means to maintain dual connectivity. Our understanding is that maintaining dual connectivity means the UE keeps/suspends the SCG. In other word, the UE releases SCG immediately if the UE does not maintain dual connectivity when performing re-establishment. 
In the current CA operation, the UE does not maintain CA capability and the SCell is released. However, DRB is maintained but suspended so that it is resumed after RRC connection reestablishment in the PCell. 
If dual connectivity is to be maintained, there could be several options how to handle SCG when RRC connection is reestablished due to RLF on MeNB.  

Option 1a: Maintain dual connectivity – keep SCG ongoing traffic 
Option 1b: Maintain dual connectivity – suspend SCG temporarily and activate when MeNB re-establishment success

· Pros for both 1a and 1b: The options have the advantage of reducing signaling overhead if the UE re-establishes back to the same MeNB or the new MeNB which is also able to configure the same SCG. In Option 1a, SCG on-going traffic is not affected because the UE still maintains some connectivity.

· Cons for both 1a and 1b: Some timers may be needed in case of unsuccessful MeNB re-establishment. Upon failure of re-establishment or new MeNB has different configuration and not compatible with SCG, SCG release will need to be performed. Some procedures may be needed during this time since SCG does not carry all the functionality of MeNB. 
Option 1a can only be applied to non split bear architecture (option 1A). Therefore, in case of maintaining dual connectivity, option 1b seems to be a better choice.
Alternatively, the UE does not maintain dual connectivity, i.e. SCell(s) on SCG are no longer valid. The UE releases PHY and MAC radio resource configuration for SCG. The DRB related configuration and EPS bearer associated with the SCG may not need to be released. Depending on whether DRB and EPS bearer are released or maintained, there could be different options listed below: 

Option 2a: Do not maintain dual connectivity – fully release SCG meaning fall back to non dual-connectivity operation.
When SCG is released, DRB associated with SCG and corresponding EPS bearer are also released. 
· Pros: Operation is simple.

· Cons: When releasing SCG, NAS is informed to release EPS bearer. Interruption of on-going traffic on SCG is expected. All the DRBs and EPS bearers associated to SCG are required to be setup again. This increases signaling overhead towards the core network and degrades UE experience.

Option 2b: Do not maintain dual connectivity – maintain DRB and EPS bearer until MeNB is re-established and configured

· Pros: EPS bearer remains and DRB can be modified to be added to MeNB. This reduces signaling overhead compared to Option 2a.

· Cons: SCG Scell(s) addition operation is still needed if the same MeNB is re-established.  

Option 2c: Do not maintain dual connectivity – DRB in SCG is released but EPS bearer is not released similar to full configuration during HO. Some signaling is required from the UE or SCG to notify MeNB after re-establishment to forward DRB configuration. Below is the full configuration procedure in TS 36.331 section 5.3.5.8.
1> for each eps-BearerIdentity value included in the drb-ToAddModList that is part of the current UE configuration:

2> release the PDCP entity;

2> release the RLC entity or entities;

2> release the DTCH logical channel;

2> release the drb-identity;

NOTE 3:  This will retain the eps-bearerIdentity but remove the DRBs including drb-identity of these bearers from the current UE configuration and trigger the setup of the DRBs within the AS in Section 5.3.10.3 using the new configuration. The eps-bearerIdentity acts as the anchor for associating the released and re-setup DRB. 
· Pros: EPS bearer remains and MeNB should re-setup DRB. This reduces signaling overhead compared to option 2a.

· Cons: Some data may be lost since the DRB is released and SCG Scell(s) addition operation is needed if the same MeNB is re-established.   
Overall, option 1b is preferable if dual connectivity is to be maintained because it can support both architectures 1A and 3C. In addition, if dual connectivity is not maintained, option 2b is preferred since it avoids PDCP data loss for SCG radio bearers. 

Proposal 1: RAN 2 to discuss whether dual connectivity should be maintained or not upon RRC connection re-establishment.

Proposal 2: If dual connectivity is not maintained upon RRC connection re-establishment, option 2b is preferable.

Proposal 3: If dual connectivity is maintained upon RRC connection re-establishment, option 1b should be adopted. 
3      Conclusion

This contribution presents different options to handle the procedure upon the UE’s re-establishment on MeNB. We kindly ask RAN2 to consider the trade-offs among the different options and agree on one of the options. 
Proposal 1: RAN 2 to discuss whether dual connectivity should be maintained or not upon RRC connection re-establishment.

Proposal 2: If dual connectivity is not maintained upon RRC connection re-establishment, option 2b is preferable.
Proposal 3: If dual connectivity is maintained upon RRC connection re-establishment, option 1b should be adopted. 
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