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1 Introduction
As per the last meeting agreements, SCG change over radio interface is used to signal DRB type change. Even though the DRB type change was discussed, the procedure for direct establishment of DRB in SeNB (either SCG bearer or Split bearer) or release of DRB was not discussed. In this contribution, we address particular the procedures for direct DRB establishment and DRB release.

2 Discussion

Even though the bearer type change was discussed during the last meeting, direct establishment of a bearer as SCG bearer or split bearer was not discussed so far. By direct establishment, we mean the establishment of an E-RAB/DRB over S1. 

When a new E-RAB is being established towards a UE in Dual connectivity, a decision has to be made by the MeNB whether to set up the corresponding DRB as MCG bearer, SCG bearer or split bearer.  It is quite possible that the decision is made to establish the DRB over SeNB (ie: SCG bearer or split bearer).  A possible message flow for such a DRB addition in dual connectivity is shown in Figure 1.
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2. SeNB Modification Request

(carry SCG-ConfigInfo)

3. SeNB Modification Request Acknowledge

(carry SCG-Config)

4. RRCConnectionReconfiguration

5. RRCConnectionReconfigurationComplete

7. SeNB Reconfiguration Complete

(carry SCG-ConfigInfo)

1. E-RAB setup request

6. E-RAB setup response


                Figure 1: A possible message flow for ERAB addition directly in SeNB as SCG 1A bearer

As shown in the Figure 1, the direct addition of an E-RAB in SeNB as an SCG bearer or split bearer is quite straightforward. There is no reason for not to support direct bearer establishment in SeNB.  The current RRC CR also supports direct bearer establishment.
Proposal 1: Direct establishment of SCG bearer and Split bearer should be supported.

We have the following agreements from last meeting with regards to bearer type change.

Support DRB type change only with SCG change.

Split->MCG: RLC is re-established and released. 
SCG->MCG: PDCP and RLC are re-established (not released). 

Split->Split: RLC is re-established (not released). (This is not applicable to the change of the UL direction)
SCG-SCG: PDCP and RLC are re-established (not released)

According to the above agreement, MCG -> split bearer does not require the re-establishment of PDCP and/or RLC or the reset of MAC. Similarly, the direct establishment of SCG bearer and split bearer should be performed with RRC connection reconfiguration not involving SCG change.

Proposal 2: Direct establishment of SCG bearer and Split bearer should be performed with RRCConnectionReconfiguration not involving SCG change, ie no PDCP or RLC re-establishment and no reset of MAC at SCG.

As in legacy system, MeNB may decide to release EPS bearer mapped onto a SCG bearer or split bearer in dual connectivity. If the EPS bearer is to be released, the corresponding SCG bearer or split bearer shall be removed. The EPS bearer release in legacy system doesn’t impact the other ongoing bearers or doesn’t result in re-establishment/ re-set of the radio protocol layers. Similar procedure should follow for the release of EPS bearer corresponding to the SCG bearer or split bearer. ie, the release of EPS bearer mapped onto the SCG bearer or split bearer should not result in re-establishment of PDCP/RLC nor re-set of MAC in SCG. The RRCConnectionReconfiguration without SCG change should be used for the release of EPS bearer mapped onto the SCG bearer or split bearer. This is also aligning with the agreement on the RRC signalling structure that “Full DRB release: Existing DRB release signalling from the MCG as it is today.”
Proposal 3: release of EPS bearer mapped onto SCG bearer or split bearer should be performed with RRCConnectionReconfiguration without SCG change.ie: no PDCP or RLC re-establishment and no reset of MAC at SCG.

The following agreement was also made at the last RAN2 meeting with regards to the release of the SCG part of the bearer.


The SCG indicates to the MCG on X2 when it wants to release the SCG part of a Split-Bearer or the SCG bearer. If the MeNB decides not to release the bearer, it indicates the target bearer type to the UE (FFS: either with a new IE in the drbToAddMod field or implicitly).
Full DRB release: Existing DRB release signalling from the MCG as it is today. 

Based on the request to release the SCG part of the bearer, MeNB may decide either

a) To change the bearer type from Split bearer/SCG bearer to MCG bearer, signalling over the radio uses RRCConnectionReconfiguration with SCG change

b) To release the corresponding EPS bearer, signalling over the radio uses RRCConnectionReconfiguration without SCG change

The content of SCG-Config generated by the SeNB depends on whether a) or b) is decided by the MeNB. Therefore, the MeNB decision should be informed to the SeNB over X2 prior to the generation of SCG-Config. The required signalling procedure is shown in figure 2.

Decision (a): Bearer type change from split/SCG bearer to MCG bearer
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1. SeNB Modification Required

(Bearer release, noRRC 

Container)

4. RRCConnectionReconfiguration

5. RRCConnectionReconfigurationComplete

2. SeNB Modification Request

(SCG change)

7. Random Access Procedure

3. SeNB Modification Acknowledge

(RRC Containerwith SCG config)

6. SeNB Modification Confirm

8. UP data with new key

MeNB initiated SeNB Modification procedure


Figure 2: Bearer type change from split/SCG bearer to MCG bearer

Decision (b): EPS bearer release
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1. SeNB Modification Required

(Bearer release, noRRC 

Container)

4. RRCConnectionReconfiguration

5. RRCConnectionReconfigurationComplete

6. SeNB Modification Confirm


Figure 3: EPS bearer release

Proposal 4: “SeNB modification required” for release of SCG part of the bearer does not carry SCG-Config as the SCG-Config depends on the MeNB decision.

3 Conclusion 

This contribution discusses direct addition of a bearer as SeNB bearer (either as SCG or split) and the release of SeNB bearer. The following proposals are made:
Proposal 1: Direct establishment of SCG bearer and Split bearer should be supported.

Proposal 2: Direct establishment of SCG bearer and Split bearer should be performed with RRCConnectionReconfiguration not involving SCG change, ie no PDCP or RLC re-establishment and no reset of MAC at SCG.

Proposal 3: release of EPS bearer mapped onto SCG bearer or split bearer should be performed with RRCConnectionReconfiguration without SCG change.ie: no PDCP or RLC re-establishment and no reset of MAC at SCG.

Proposal 4: “SeNB modification required” for release of SCG part of the bearer does not carry SCG-Config as the SCG-Config depends on the MeNB decision.
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2. SeNB Modification Request (carry SCG-ConfigInfo)


3. SeNB Modification Request Acknowledge  (carry SCG-Config)


4. RRCConnectionReconfiguration


6. E-RAB setup response


5. RRCConnectionReconfigurationComplete


7. SeNB Reconfiguration Complete (carry SCG-ConfigInfo)


1. E-RAB setup request
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1. SeNB Modification Required
(Bearer release, no RRC Container)
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1. SeNB Modification Required
(Bearer release, no RRC Container)



