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1. Introduction
Today, during UE re-establishment, UE will fall back to the default MAC&L1 configuration, release all SCells, and suspend all RBs except SRB0. In the first RRCConnectionReconfiguration after UE re-establishment SCell can be added, DRB can be released/modified/added and resumed. In DC, with the SCG introduction, how to handle the SCG during the re-establishment and the first RRCConnectionReconfiguration needs to be clarified. This contribution gives our consideration on it.

2. Discussion
2.1. SCG handling during UE re-establishment
In DC, the SCG configuration includes two parts: DRB related (i.e. EPS bearer identity, DRB ID, PDCP, RLC and DTCH logical channel) and non-DRB related (L1&MAC main configuration).  

· Non-DRB related configuration
SCG L1 and MAC main configuration is not related to DRB. Upon M-RLF, UE should return to the non-CA mode and perform cell selection, and no transmission is allowed on the SCG cells. Keeping SCG serving cells would introduce new UE behavior: stop uplink transmission (e.g. SRS and CSI) and measurement on serving cells. Due to the various possibilities on SCG configuration after UE re-establishment, e.g. release/change/modify SCG, the simple way is to release all the SCG serving cells. In addition, since all the SCG serving cells can be regarded as SCells in CA in UE side, and upon the M-RLF the MCG SCells are released, it is unreasonable to keep SCG serving cells. Hence, the SCG serving cell related configuration should be released.
Proposal 1: During UE re-establishment, for SCG all the serving cells should be released.
· DRB related configuration
DRB related configuration includes EPS bearer identity, DRB ID, PDCP, RLC and DTCH LCH configuration. If the DRB is released in AS layer upon M-RLF, it has to be re-established by NAS layer. Hence, all the DRBs should not be released, including SCG DRBs. 
Proposal 2: During UE re-establishment, the SCG DRB related configuration should be kept.
There are three options:
· Option 1: only keep SCG DRB configuration, but release SCG PDCP, RLC, MAC ;
· Option 1a: keep SCG DRB configuration, keep SCG PDCP, but release RLC and MAC;

· Option 2: keep SCG PDCP, RLC and link them from SCG to MCG, release SCG MAC;
· Option 3: keep SCG PDCP, RLC, MAC entities.
For Option 1, since the actual PDCP&RLC entities has been released, all the data buffered in the PDCP and RLC entities would be flushed, which will lead to the data loss in case the DRB is not released after UE re-establishment. In addition, during the re-establishment, there is no place for UE to store the data from upper layer. It is unreasonable. 
For Option 1a, comparing to Option 1, the issues on upper layer data store and data loss can be resolved. But considering the model, only part of the SCG L2 exist, it is very strange. 
For Option 2, since the LCH ID is allocated independently in SCG and MCG, if UE links the PDCP and RLC entities from SCG to MCG autonomously, the configuration is possible to be conflicted with the previous MCG configuration in MAC layer. 
For Option 3, there are entire SCG L2 layer and configuration. The handling DRBs should be according to the explicit eNB command, which is similar as the current handling on MCG DRBs. 
Hence, during the UE re-establishment, Option 3 is reasonable.

Proposal 3: During UE re-establishment, the SCG PDCP and RLC entities should be kept and suspended, and MAC reset.
2.2. SCG DRB handling upon the first RRCConnectionReconfiguration reception
Due to the SCG DRB existence, eNB should give the explicit configuration in the first RRCConnectionReconfiguration message. As today, when performing the DRB reconfiguration, UE should re-establish all the SCG RLC and PDCP entities firstly.
For the eNB explicit configuration on SCG DRB, examples are given in Table-1 and Table-2. 
Table-1 Architecture 1A

	eNB intention
	Content of RRCConenctionReconfiguration on SCG
	UE’s behavior about SCG

	Keep DRBs, 

Release SCG
	Reconfigure SCG DRB to MCG DRB
	Re-establish PDCP/RLC;
Reconfigure SCG DRB to MCG;

Resume SCG DRB.

	Keep DRBs,

Add SCG
	Add SCG, no change on SCG DRB
	Re-establish PDCP/RLC;
Add SCG configuration;
Resume SCG DRB.

	Legacy eNB:

release SCG, 
not release DRB
	Full configuration
	Re-establish PDCP/RLC;
Release SCG PDCP/RLC;
Release SCG LCH configuration or Release MAC;
Perform full configuration.


Table-2 Architecture 3C

	eNB intention
	Content of RRCConenctionReconfiguration on SCG
	UE’s behavior about SCG

	Keep splitting bearer, 

Release SCG
	Release SCG RLC
	Re-establish RLC;

Release SCG RLC;
Release SCG LCH configuration or Release MAC;
Resume DRB.

	Keep SCG part for splitting bearer,

Change SCG
	Add SCG, no change on splitting bearer configuration
	Re-establish RLC;

Add SCG configuration except RLC/LCH part;

Resume DRB.

	Legacy eNB:

release SCG, 
not release DRB
	Full configuration
	Re-establish RLC;

Release SCG RLC;
Release SCG LCH configuration or Release MAC;
Perform full configuration.


Proposal 4: When receiving the first RRCConnectionReconfiguration after UE re-establishment, UE should re-establish SCG RLC and PDCP first.
3. Conclusion

According to the analysis in section 2, it is proposed:
Proposal 1: During UE re-establishment, for SCG all the serving cells should be released.
Proposal 2: During UE re-establishment, the SCG DRB related configuration should be kept.
Proposal 3: During UE re-establishment, the SCG PDCP and RLC entities should be kept and suspended, and MAC reset.
Proposal 4: When receiving the first RRCConnectionReconfiguration after UE re-establishment, UE should re-establish SCG RLC and PDCP first.
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