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1 Introduction
In this contribution, we discuss about the required RRC signalling for SCG release because SCG release is used due to various cases e.g. DRB release, fallback to MeNB and SCG change. First, we discuss how to define a SCG release from RRC signalling perspective and then, discuss the additional aspects to handle different SCG release.  
2 SCG release field
In case of CA, in terms of protocol architecture, the multi-carrier configuration affects the physical layer and the partial MAC layer (mainly HARQ entity). Therefore, PDCP/RLC and even MAC parameters (except multiple TA related) are not included in SCell configuration. A SCell is added with SCellToAddMod-r10 included in sCellToAddModList-r10 and released with sCellToReleaseList-r10 in RRCConnectionReconfiguration-v1020. Within SCellToAddMod-r10, there are physicalConfigDedicatedSCell-r10 and mac-MainConfigSCell-r11. 
On the other hand, in case of dual connectivity, independent PDCP (for UP option 1A), RLC and MAC entities are required for SCG and thus, related parameters should be configured in SCG addition. As a simple approach, one top level SCG field is defined (e.g. RadioResourceConfigDedicatedSCG) and all PDCP/RLC/MAC related parameters are included in the SCG field. This approach would be straightforward in the sense that SeNB generates RRC container for SCG radio resource configuration. This SCG field would be used for SCG addition, modification and release.  

Although SCG release parameter can be included in RadioResourceConfigDedicatedSCG, defining additional field is also required to trigger SCG release procedure and to include it outside of RadioResourceConfigDedicatedSCG. It is especially to enable the MeNB to trigger. It is feasible because further information/parameter is not required from the SeNB to be released. More importantly, separate SCG release field provides a simple structure to support SCG change with one RRC signaling message. Without the separate SCG release, two SCG fields are required to include old and new SCG information in one RRC signaling message. 
The below shows the example of ASN.1 signaling for SCG. radioResourceConfigDedicatedSCG is a RRC container including radio resource information for SCG. scg-Release-r12 is the separate SCG release field and it is present only when SCG release is triggered by the MeNB. 
RRCConnectionReconfiguration-v12xy-IEs ::= SEQUENCE {


radioResourceConfigDedicatedSCG
OCTET STRING (RadioResourceConfigDedicatedSCG-r12-IEs) 




















OPTIONAL,



scg-Release-r12 





ENUMERATED {true}   

OPTIONAL,


nonCriticalExtension



SEQUENCE {}





OPTIONAL
-- Need OP

}

Proposal 1: RAN2 agrees to define a separate SCG release field which is generated by the MeNB. 
3 SCG release cases
In dual connectivity, SCG release is required in the following cases. 

Case 1 (full SCG release due to no traffic)
This case occurs when all the associated DRBs needs to be released due to the end of data service. The MeNB or SeNB can initiate SCG release procedure. In this case, the UE performs DRB release which involves operations such as release of corresponding PDCP entity, RLC entity and DTCH logical channel.  Furthermore, the UE also releases MAC entity and remove radio resource configuration configured for the SCG. 
Observation 1: in case of full SCG release, DRB associated to SCG and all related configurations should be released and cleared. 
Case 2 (SCG release for fallback to MeNB)
All the SCells belonging to the SCG needs to be removed for some channel/loading situations. The MeNB or SeNB initiates SCG release procedure. In addition, RAN2 agreed that the target MeNB will release SCG during MeNB-to-MeNB handover [2]. In this case, only MeNB can initiate SCG release. If there is on-going data service on the DRB(s), the DRB(s) should be fallback to the MeNB. There could be two approaches. 

· Lossless fallback: SN and HFN of DRBs associated to the SCG are remained if DRB is RLC-AM. PDCP entity, RLC entity and logical channel should be re-established and reconfigured by the MeNB if needed. The UE should release MAC entity configured for the SCG. Radio resource configuration associated to the SCG should be removed. 
· Lossy fallback: similar to full configuration during handover, all DRBs and related configurations are released and cleared. Thererfore, SN and HFN are reset. But the UE retains eps-BearerIdentity. The MeNB re-setup a DRB(s) and associated PDCP/RLC/logical channels to be connected to the MeNB. The UE should release MAC entity for the SCG. Radio resource configuration associated to the SCG should be removed.  
Observation 2: in case of SCG release for fallback to MeNB, DRBs may not be released in in case of lossless fallback, but MAC entity associated to SCG should be released in both lossless and lossy fallback.  
Case 3 (SCG release for SCG change) 
SCG is switched from one SeNB to another SeNB(target SeNB), while the UE is connected to the MeNB. RAN2 agreed that RRCConnectionReconfiguration comprises the release of source SeNB/SCG for SCG change[2]. In this case, if there is on-going data service, the DRB(s) should be changed to be connected to the target SeNB. There could be two approaches to support SCG change.
· Lossless change: SN and HFN of DRBs associated to the SCG are remained if DRB is RLC-AM. PDCP entity and RLC entity should be re-established. The UE resets MAC entity. The radio resource configuration for SCG may be reconfigured by the target SeNB if signaled. 
· Lossy change: similar to full configuration during handover, all DRBs and related configurations are released and cleared. But the UE retains eps-BearerIdentity. The target SeNB re-setup a DRB(s) and associated PDCP/RLC and MAC entity and reconfigure radio resource configuration for SCG. 

Observation 3: in case of SCG release for SCG switching, DRBs may not be released in in case of lossless SCG change but PDCP/RLC/MAC entity should be reset and radio resource configuration may be reconfigured to be connected to the target SeNB. 
Proposal 2:  RAN2 agrees to handle SCG release differently depending on whether SCG release is for 1) full release 2) fallback to MeNB or 3) SCG change. 

Regardless of how to define different handling of SCG release, it should be kept in mind that the on-going DRB(s) should not be released if it is transferred to the MeNB or the target SeNB after SCG release.  

As a simple way, the MeNB can indicate the different SCG release procedure explicitly within SCG release field. For example, scg-Release-r12 can be defined as  ENUMERATED {full release, fallback to MeNB, SCG change}. If we support lossy fallback or lossy change with full configuration of DRB(s) associated with SeNB, further type of release can be also included. If no information is explicitly provided with SCG release filed, the UE may need to apply different SCG release procedure depending on whether there is any configuration on the DRB associated with the SeNB to be released in the MeNB configuration or a new SeNB configuration. Table 1 shows the different SCG release handling depending on configuration from MeNB and target SeNB.  
Table 1: different SCG release handling depending on configuration
	
	MeNB configuration
	Target SeNB
	UE operation for SCG release 

	Configuration 1
	No DRB addition
	No information
	Full release on SCG (case 1)

	Configuration 2
	DRB addition (or modification) with eps-BearerIdentity same as DRB associated with SCG
	No information
	Fallback to MeNB (case 2) 

	Configuration 3
	No information related to DRB associated to SCG
	radioResourceConfigDedicatedSCG
	SCG change (case 3) 


Proposal 3:  RAN2 discuss how the UE knows the different type of SCG release e.g. explicit indication in SCG release field or implicitly based on the configuration in the MeNB or the target SeNB.  

4 Conclusion

In this contribution, we discussed about the required RRC signalling for SCG release and whether it is necessary to handle different SCG release depending on whether the associated data service needs to be maintained. 

Observation 1: in case of full SCG release, DRB associated to SCG and all related configurations should be released and cleared. 


 REF obser2 \h 

Observation 2: in case of SCG release for fallback to MeNB, DRBs may not be released in in case of lossless fallback, but MAC entity associated to SCG should be released in both lossless and lossy fallback.  
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Observation 3: in case of SCG release for SCG switching, DRBs may not be released in in case of lossless SCG change but PDCP/RLC/MAC entity should be reset and radio resource configuration may be reconfigured to be connected to the target SeNB. 


Based on the above observations, we would like RAN2 to discuss following proposals. 
Proposal 1: RAN2 agrees to define a separate SCG release field which is generated by the MeNB. 
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Proposal 2:  RAN2 agrees to handle SCG release differently depending on whether SCG release is for 1) full release 2) fallback to MeNB or 3) SCG change. 
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Proposal 3:  RAN2 discuss how the UE knows the different type of SCG release e.g. explicit indication in SCG release field or implicitly based on the configuration in the MeNB or the target SeNB.  
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