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1
Introduction

Dual Connectivity for LTE WI [1] was approved at RAN#63 and RAN2#85 made several decisions related to basic operation of the feature. This contribution details the procedures related to SCG change, including the SCG addition/modification/release procedures and provides a TP to the baseline CR [2]. These are mainly based on the agreements made in RAN2#85 as shown below as well as our observations discussed in section 2.
	Agreements
For SeNB change…

3
We define a procedure for SeNB modification which starts by the SeNB sending the new configuration (RRC container over X2) to the MeNB. The MeNB forwards it to the UE which applies the configuration and then sends an RRCConnectionReconfigurationComplete to the MeNB which forwards it to the SeNB. 

3a
If the SeNB chooses a synchronized reconfiguration, the UE performs a Random Access towards the SeNB. It does not matter in which order the UE sends RRCConnectionReconfigurationComplete and performs RA. The success of the RA is not required for a successful completion of the RRC procedure. 

3b
If the SeNB chooses a non-synchronized reconfiguration, the UE may perform UL transmission towards the SeNB after having applied the reconfiguration

FFS the IE by which the SeNB triggers synchronized procedure. 

4
In case of SeNB addition or MeNB triggered SeNB/SCG modification the MeNB sends a message including the MeNB configuration (for UE capability coordination) to be used as basis for the reconfiguration by the SeNB. In the following the procedure defined above (3) is triggered/used. 

Note: Also change of the PUCCH Scell within the SeNB can be performed with the procedure (3) above. It is up to the SeNB to decide whether to use the synchronized or unsynchronized procedure (e.g. depending on whether old and new PUCCH Scell belong to the same TAG). 

5
In case of SeNB change, the procedure (3) is applied and the RRCConnectionReconfiguration comprises the release of the source SeNB/SCG. It is FFS whether this part of the message is generated by the MeNB or the source SeNB. 

6
In case of SeNB release, the procedure (3) is applied and the RRCConnectionReconfiguration comprises the release of the SeNB/SCG. It is FFS whether this part of the message is generated by the MeNB or the SeNB.



2

Discussion
In this contribution, we discuss the scenarios where SeNB configuration is modified (i.e. added, modified, or released).
RAN2 and RAN3 agreed the basic scenarios to support dual connectivity in Rel-12 as follows: SCG Addition, SCG Modification, SCG Release and SCG Change. However it is still FFS which eNB should trigger those procedures. We can consider the following scenarios along with the need for support and overall procedure.

	
	Scenario
	Needed to support dual connectivity
	Procedure

	A)
	MeNB triggered SCG Addition (new addition of SCG)
	Yes
	SCG Addition procedure
SCG modification procedure triggered by the indication from MeNB

	B-1)
	MeNB triggered SCG Modification (release of some DRB or SCell)
	Yes
	MeNB triggered SCG Modification procedure
SCG modification procedure triggered by the indication from MeNB

	B-2)
	MeNB triggered SCG Modification (addition of some DRB or SCell)
	Yes
	MeNB triggered SCG Modification procedure

SCG modification procedure triggered by the indication from MeNB

	B-3)
	MeNB triggered SCG Modification (addition and release of some DRB or SCell)
	Yes
	MeNB triggered SCG Modification procedure

SCG modification procedure triggered by the indication from MeNB
This scenario is a combination of B1)+B2).

	C)
	MeNB triggered SCG Release (release of entire SCG)
	Yes
	MeNB triggered SCG Release procedure

SCG modification procedure not triggered

	D)
	SeNB triggered SCG Addition (new addition of SCG)
	No


	N/A

Addition of SCG or DRB should be decided by MeNB

	E-1)
	SeNB triggered SCG Modification (release of some DRB or SCell)
	Yes
	SCG modification procedure used

Data Forwarding Indication (new X2AP) triggered by the SCG modification request from SeNB

	E-2)
	SeNB triggered SCG Modification (addition of some DRB or SCell)
	No


	N/A

Addition of SCG SCell or DRB should be decided by MeNB

	E-3)
	SeNB triggered SCG Modification (addition and release of some DRB or SCell)
	No


	N/A

Addition of SCG SCell or DRB should be decided by MeNB
This scenario is a combination of E1)+E2).

	F)
	SeNB triggered SCG Release (release of entire SCG)
	Yes
	SCG modification procedure used

Data Forwarding Indication (new X2AP) triggered by the SCG modification request from SeNB

	G)
	SCG change (changing the entire SCG configuration)
	Yes
	SCG change procedure used

For source SCG, MeNB triggered SCG Release (D) used. For target SCG, MeNB triggered SCG Addition (A) used.


In summary, MeNB triggered SCG Addition (A)/Modification (B-1, B-2, B-3)/Release (C), SeNB triggered SCG Modification (release of DRB, SCell or SCG) (E-1, F) and SCG Change (G) procedures need to be specified in addition to already specified SCG modification procedure. Hence,
· MeNB can trigger SCG addition/modification/release and SCG change procedures.

· SeNB can trigger SCG modification/release procedures.
Observation 1: MeNB triggered SCG Addition/Modification/Release, SeNB triggered SCG Modification (release of DRB, SCell or SCG) and SCG Change procedures need to be specified.
In the following subsections, we discuss further details on these procedures and TP in section 3 makes the procedure detailed according to the observations.
2.1

SCG Addition 
SCG addition case means the first-time configuration of dual connectivity and one or more bearers are directly setup on SeNB by MeNB triggering. In case of SCG bearer support data forwarding from MeNB to SeNB and S1-U tunnel switching need to be performed. 
1) The necessity of RA during SCG addition and MeNB triggered SCG modification (addition of DRB) procedures
During SCG addition, RA should always be performed. Therefore, SeNB should not include the information for UE to skip the RA procedure. 
Observation 2: SeNB should not include the information for UE to skip the RA procedure during SCG addition procedure.
2) The necessity of SCG addition/modification complete message from SeNB to MeNB
During SCG addition or MeNB triggered SCG modification procedure, MeNB needs to perform S1-U tunnel switching for 1A. In case of the failure situation of either RA procedure or SCG modification procedure at SeNB, MeNB results in performing S1-U tunnel switching twice. Therefore, SeNB should send SCG addition/modification complete message to MeNB. The complete message is sent by SeNB once RA procedure (if requested) and SCG modification procedure are successfully completed. They trigger MeNB to perform S1-U tunnel switching in 1A. Even for 3C, MeNB should start sending split bearers to SeNB after the SCG addition/modification complete message to avoid unnecessary packet sending to SeNB before RA success and buffering at SeNB since transmission can continue over MeNB.

Observation 3: SCG addition/modification complete message should be supported during SCG addition/MeNB triggered SCG modification procedure.
3) How to support the case where SCG addition and the setup of bearers to be moved to SCG at the same time?
MeNB performs SCG addition procedure on receipt of S1AP Initial Context Setup Request or S1AP ERAB Setup Request message from the MME in this case. Neither data forwarding nor SN Status Transfer should be performed. 

Observation 4: When SCG addition and the setup of bearers to be moved to SCG are performed at the same time, S1AP Initial Context Setup Request or S1AP ERAB Setup Request from the MME triggers SCG addition procedure.

4) When security key is derived for SCG bearers?
Security key for SCG bearers should be provided as a part of SCG addition indication. However, SA3 should take responsibility.
Observation 5: Security key for SCG bearers should be provided as a part of SCG addition indication. Once SA3 agrees the mechanism, RAN2/RAN3 should take it into account.
2.2

SCG Modification

SCG modification procedure can be used for multiple scenarios:

· Adding a new SCell to SCG:
· This scenario is to add a new SCell to SCG. 
· Release a configured SCell from SCG:
· This scenario is to release a configured SCell from SCG. (NOTE: PSCell cannot be released without releasing the entire SCG configuration)
· Joint operation for adding a new SCell and releasing a configured SCell
· PSCell change:
· PSCell change requires more actions than just SCG SCell change. Since CQI measurements are stored in PSCell, the new PSCell configuration starts from a clean slate. 
· Addition/release of DRB after SCG Addition:
· This scenario is to add or release one or more DRBs to SCG. In this case, SeNB should decide whether RA procedure is performed or not by indicating it in the SCG modification request message.

During SCG modification procedure, in case one or more new bearers are added to the SCG, or one or more existing bearers are released from the SCG, data forwarding for SCG bearer occurs from MeNB to SeNB, or from SeNB to MeNB, respectively. If it performs to add and release bearers simultaneously, data forwarding is bi-directionally performed according to the modified bearers. In any case, S1-U tunnel switching towards CN should occur only once.
1) How does SeNB indicate the release of DRB, SCell or SCG?
Some failure events or overload situation at SeNB should be considered. Therefore, SeNB triggered SCG modification procedure should be supported at lease for one or more SCG/split bearers to be released. It is also needed to consider how SeNB indicates the request for SCG modification (release of DRB, SCell or SCG). There are two options:
1. SeNB sends SCG modification request including relevant changes in RRC information.
2. SeNB only sends SCG modification required indication to MeNB and MeNB performs MeNB triggered SCG modification or release procedure.
In option 1, MeNB needs to send another new X2AP message including F-TEIDs for receiving forwarded SCG bearers from SeNB after receiving SCG modification request message. In option 2, MeNB triggered SCG modification or release procedure can be reused after the indication from SeNB. To optimize the procedure, SeNB triggered SCG modification (release of DRB, SCell or SCG) should be realized without MeNB triggered SCG modification indication.
Observation 6: SeNB triggered SCG modification (release of DRB, SCell or SCG) procedure should be realized without MeNB triggered SCG modification indication.
2.3

SCG Change 
SCG change case means the whole SCG configuration (i.e. the bearer and SCell configuration) is changed from current SeNB to another (S)eNB. In case of SCG bearer support data forwarding from source SeNB to target MeNB and S1-U tunnel switching need to be performed. 
1) From S-SeNB point of view, MeNB triggered SCG release procedure should also be applied to SeNB change procedure?
From S-SeNB point of view, MeNB triggered SCG release procedure should also be performed in SCG change and inter-MeNB handover procedures since we should not assume that direct X2 interface between S-SeNB and T-SeNB always exist. It is beneficial to reuse the procedure for the similar purpose.
Observation 7: MeNB triggered SCG release procedure should be applied to SCG change procedure from S-SeNB point of view. 
2.4

SCG Release

SCG release case means MeNB releases the entire DRB served by SCG for the UE. In case of SCG bearer support data forwarding from SeNB to MeNB and S1-U tunnel switching need to be performed. 
1) Can MeNB send RRCConnectionReconfiguration message towards UE before receiving SCG Release Indication Ack from SeNB?
2) Can MeNB send SCG Release Indication Request towards source SeNB before receiving SCG Modification Request from target SeNB?
MeNB should ensure SeNB successfully stops its scheduling for the UE before sending RRCConnectionReconfiguration message in case of MeNB triggered SCG Release procedure. In case of 3C, SCG release indication ack message from SeNB should include PDCP-packet-delivery-status as proposed in RAN3 contribution [3]. However, MeNB should have flexible option to perform SCG release to SeNB and RRCConnectionReconfiguration to the UE considering the backhaul latency. Similarly, MeNB should have flexible option to perform SCG addition to target SeNB and SCG release to source SeNB.
Observation 8: In SCG Release procedure, whether MeNB to send RRCConnectionReconfiguration message towards UE before receiving SCG Release Indication Ack from SeNB should be left to implementation.
Observation 9: In SCG Change procedure, whether MeNB to send SCG Release Indication Request message towards source SeNB before receiving SCG Modification Request from target SeNB should be left to implementation.
In addition to the RAN2 agreements, the proposed TP in section 3 captures our observations and makes the procedure detailed.
Proposal: RAN2 to agree on the proposed TP to baseline CR [2].
3

Text Proposal
Beginning of Text Proposal
10.1.2.X
Dual connectivity operation
10.1.2.X.1
SCG modification

The SCG modification procedure is initiated by the SeNB and used to perform configuration changes of the SCG within the same SeNB. Figure 10.1.2.X.1-1 shows the SCG Modification procedure.

1.
The SeNB provides the new radio resource configuration of SCG by the RRC container in the SCG Modification Request message.

2.
The MeNB sends the RRCConnectionReconfiguration message to the UE including the new radio resource configuration of SCG according to the SCG Modification Request message.

3.
The UE applies the new configuration and reply the RRCConnectionReconfigurationComplete message. If synchronisation towards the SeNB is not required for the new configuration, the UE may perform UL transmission after having applied the new configuration. If the new configuration requires synchronisation towards the SeNB, the UE performs the Random Access procedure. The IE by which the SeNB triggers the Random Access procedure is FFS.
4.
The MeNB replies the SCG Modification Response to the SeNB forwarding RRCConnectionReconfigurationComplete message.

The order the UE sends the RRCConnectionReconfigurationComplete message and performs the Random Access procedure towards the SCG is not defined. The successful RA procedure towards the SCG is not required for a successful completion of the RRCConnectionReconfiguration procedure.

A cell carrying PUCCH in SCG can be changed with the SCG Modification procedure. The SeNB can decide whether the Random Access procedure is required, e.g., depending on whether the old and new cell carrying PUCCH belongs to the same TAG.
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Figure 10.1.2.X.1-1:
SCG Modification procedure

10.1.2.X.2
SCG addition/MeNB triggered SCG modification 
The SCG addition procedure is initiated by the MeNB and used to add the first cell of the SCG. The MeNB triggered SCG modification procedure is initiated by the MeNB and used as described in subclause 10.1.2.X.1. Figure 10.1.2.X.2-1 shows the SCG Addition/MeNB triggered SCG modification procedure. In Figure 10.1.2.X.2-1, all bearers are assumed to be setup before SCG addition/MeNB triggered SCG modification procedure. When SCG addition/MeNB triggered SCG modification and the setup of bearers to be moved to SCG are performed at the same time, S1AP INITIAL CONTEXT SETUP REQUEST message or S1AP ERAB SETUP REQUEST message from the MME triggers SCG Addition/Modification Indication message in step 1.
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Figure 10.1.2.X.2-1:
SCG Addition/MeNB triggered SCG modification procedure

0.
All bearers are transferred between S-GW and the UE by passing through MeNB.

1.
On receipt of some event such as Measurement Report from the UE, the MeNB sends the SCG Addition/Modification Indication message including the MCG configuration for UE capability coordination to be used as basis for the reconfiguration by the SeNB. In case of SCG bearer support and one or more bearers are added, this message includes SeNB UL F-TEIDs with S-GW. In case of split bearer support and one or more bearers are added, this message includes SeNB UL F-TEIDs with MeNB.
NOTE: In case of SCG bearer support and one or more bearers are released, this message includes F-TEIDs used for MeNB receiving forwarded packets from SeNB and the UE content is still retained in SeNB until the SeNB receives SCG Modification Response message in step 7. The SeNB may send SN Status Transfer message including the uplink PDCP SN and HFN receiver status and the downlink PDCP SN and HFN transmitter status of SeNB to the MeNB. The SeNB may perform data forwarding to MeNB. The MeNB buffers forwarded packets from the SeNB until it receives RRCConnectionReconfigurationComplete message from the UE. In case of split bearer support and one or more bearers are released, this message includes PDCP packet delivery status.
2.
The SeNB sends SCG Modification Request message as described in subclause 10.1.1.X.1. In case of SCG bearer support and one or more bearers indicated to be added in step 1, this message includes SeNB DL F-TEIDs with S-GW and F-TEIDs used for SeNB receiving forwarded packets from MeNB. In case of split bearer support and one or more bearers indicated to be added in step 1, this message includes SeNB DL F-TEIDs with MeNB.
3.
The MeNB sends the RRCConnectionReconfiguration message to the UE as described in subclause 10.1.1.X.1.
4.
The MeNB may send SN Status Transfer message including the uplink PDCP SN and HFN receiver status and the downlink PDCP SN and HFN transmitter status of MeNB to the SeNB. This step occurs only for SCG bearer support and one or more bearers indicated to be added in step 1.
5.
The MeNB may perform data forwarding to SeNB. The SeNB buffers forwarded packets from the MeNB until it receives SCG Modification Response message in step 7 and RA procedure is successfully done in step 6. This step occurs only for SCG bearer support and one or more bearers indicated to be added in step 1.
6.
The UE applies the new configuration and reply the RRCConnectionReconfigurationComplete message and may perform RA procedure as described in subclause 10.1.1.X.1. In case of SCG addition procedure, RA procedure needs to be performed.
7.
The MeNB replies the SCG Modification Response to the SeNB forwarding RRCConnectionReconfigurationComplete message as described in subclause 10.1.1.X.1.
8.
The SeNB replies the SCG Addition/Modification Complete to the MeNB after successful RA procedure in step 6 and SCG Modification Response is received in step 7.
The following steps through step 12 occur only for SCG bearer support.

9.
The MeNB sends ERAB Modification Indication message including SeNB DL F-TEIDs with S-GW to MME to inform that the UE has added new SCG.

10.
The MME and S-GW performs S1-U tunnel switching with bearer modification.
11.
The S-GW switches the downlink data path to the SeNB for the modified bearers. The S-GW may send one or more "end marker" packets on the old path to the MeNB and then can release any U-plane/TNL resources towards the MeNB. DL packets from S-GW are sent through MeNB to the UE.

12.
The MME replies ERAB Modification Complete message.
13.
Packet data is transferred between S-GW and the UE by passing through MeNB, or SeNB depending on the bearer type in dual connectivity mode. 




10.1.2.X.3
SCG change
The SCG change procedure is used to change configured SCG from one SeNB to another in the UE. The SCG change procedure is realized by the SCG Modification procedure as described in 10.1.2.X.1. The RRCConnectionReconfiguration message comprises the release of the source SCG. It is FFS whether this part of message is generated by the MeNB or the source SeNB. Figure 10.1.2.X.3-1 shows the SCG Change procedure.
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Figure 10.1.2.X.3-1:
SCG Change procedure

0.
Packet data is transferred between S-GW and the UE by passing through MeNB, or S-SeNB depending on the bearer type in dual connectivity mode.
1.
On receipt of some event such as Measurement Report from the UE, the MeNB sends the SCG Addition Indication message including the MCG configuration for UE capability coordination to be used as basis for the reconfiguration by the T-SeNB. In case of SCG bearer support, this message includes T-SeNB UL F-TEIDs with S-GW. In case of split bearer support, this message includes T-SeNB UL F-TEIDs with MeNB.
2.
The SeNB sends SCG Modification Request message as described in subclause 10.1.1.X.1. In case of SCG bearer support, this message includes T-SeNB DL F-TEIDs with S-GW and F-TEIDs used for T-SeNB receiving forwarded packets from MeNB. In case of split bearer support, this message includes T-SeNB DL F-TEIDs with MeNB.
3.
The MeNB sends the SCG Release Indication message. In case of SCG bearer support, this message includes F-TEIDs used for MeNB receiving forwarded packets from S-SeNB. This step may occur before receiving SCG Modification Request in step 2.
4.
The S-SeNB stops sending DL packets to the UE and sends SCG Release Indication Ack message as described in subclause 10.1.1.X.1. In case of SCG bearer support, this message includes PDCP packet delivery status. In this step, the UE content is still retained in S-SeNB until the S-SeNB receives SeNB Release Complete message in step 16.
5.
The MeNB sends the RRCConnectionReconfiguration message which comprises the release of the source SCG and addition of the target SCG to the UE. This step may occur before receiving SCG Release Indication Ack in step 4.
6.
The S-SeNB may send SN Status Transfer message including the uplink PDCP SN and HFN receiver status and the downlink PDCP SN and HFN transmitter status of S-SeNB to the MeNB. This procedure occurs only for SCG bearer support.

7.
The MeNB may send SN Status Transfer message including the uplink PDCP SN and HFN receiver status and the downlink PDCP SN and HFN transmitter status of S-SeNB to the T-SeNB. This procedure occurs only for SCG bearer support.
8.
The S-SeNB may perform data forwarding to T-SeNB via MeNB. The T-SeNB buffers forwarded packets from the MeNB until it receives SCG Modification Response message in step 10 and RA procedure is successfully done in step 9. This step occurs only for SCG bearer support.
9.
The UE applies the new configuration and reply the RRCConnectionReconfigurationComplete message and performs RA procedure as described in subclause 10.1.1.X.1.
10.
The MeNB replies the SCG Modification Response to the T-SeNB forwarding RRCConnectionReconfigurationComplete message as described in subclause 10.1.1.X.1.
11.
The T-SeNB replies the SCG Addition Complete to the MeNB after successful RA procedure in step 9 and SCG Modification Response is received in step 10.
The following steps through step 15 occur only for SCG bearer support.

12.
The MeNB sends ERAB Modification Indication message including T-SeNB DL F-TEIDs with S-GW to MME to inform that the UE has changed SCG.

13.
The MME and S-GW performs S1-U tunnel switching with bearer modification.
14.
The S-GW switches the downlink data path to the T-SeNB for the modified bearers. The S-GW may send one or more "end marker" packets on the old path to the S-SeNB and then can release any U-plane/TNL resources towards the S-SeNB. DL packets from S-GW are sent through T-SeNB to the UE.

15.
The MME replies ERAB Modification Complete message.
16.
The MeNB replies with SCG Release Complete message to S-SeNB in order for S-SeNB to release the radio resources for the UE.
17.
Packet data is transferred between S-GW and the UE by passing through MeNB, or T-SeNB depending on the bearer type in dual connectivity mode.
10.1.2.X.4
SeNB triggered SCG modification (release of DRB, SCell or SCG)
The SeNB triggered SCG modification (release of DRB, SCell or SCG) procedure is used to release SCG or some DRB or SCell served by SeNB and realized by the SCG Modification procedure as described in 10.1.2.X.1. The RRCConnectionReconfiguration message comprises the release of the SCG. Figure 10.1.2.X.4-1 shows the SeNB triggered SCG modification (release of DRB, SCell or SCG) procedure.
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Figure 10.1.2.X.4-1:
SeNB triggered SCG Modification (release of DRB, SCell or SCG) procedure
0.
Packet data is transferred between S-GW and the UE by passing through MeNB, or SeNB depending on the bearer type in dual connectivity mode.
1.
The SeNB stops sending DL packets to the UE and sends SCG Modification Request message as described in subclause 10.1.1.X.1. In case of split bearer support, this message includes PDCP packet delivery status. In this step, the UE content is still retained in SeNB until the SeNB receives SCG Modification Response message in step 11.
2.
The MeNB sends the Data Forwarding Indication message including F-TEIDs used for MeNB receiving forwarded packets from SeNB. This procedure occurs only for SCG bearer support.
3.
The MeNB sends the RRCConnectionReconfiguration message which comprises the release of the SCG to the UE.
4.
The SeNB may send SN Status Transfer message including the uplink PDCP SN and HFN receiver status and the downlink PDCP SN and HFN transmitter status of SeNB to the MeNB. This procedure occurs only for SCG bearer support.

5.
The SeNB may perform data forwarding to MeNB. The MeNB buffers forwarded packets from the SeNB until it receives RRCConnectionReconfigurationComplete message from the UE. This step occurs only for SCG bearer support.
6.
The UE applies the new configuration and reply the RRCConnectionReconfigurationComplete message as described in subclause 10.1.1.X.1.
The following steps through step 10 occur only for SCG bearer support.

7.
The MeNB sends ERAB Modification Indication message including MeNB DL F-TEIDs with S-GW to MME to inform that the UE has released SCG.

8.
The MME and S-GW performs S1-U tunnel switching with bearer modification.
9.
The S-GW switches the downlink data path to the MeNB for the modified bearers. The S-GW may send one or more "end marker" packets on the old path to the SeNB and then can release any U-plane/TNL resources towards the SeNB. DL packets from S-GW are sent through MeNB to the UE.

10.
The MME replies ERAB Modification Complete message.
11.
The MeNB replies the SCG Modification Response to the SeNB forwarding RRCConnectionReconfigurationComplete message as described in subclause 10.1.1.X.1. The SeNB releases the radio resources for the UE.
12.
All bearers are transferred between S-GW and the UE by passing through MeNB.
10.1.2.X.5
MeNB triggered SCG release
The MeNB triggered SCG release procedure is initiated by the MeNB. In MeNB triggered SCG release, SeNB locally releases the entire DRB served by the SCG. Figure 10.1.2.X.5-1 shows the MeNB triggered SCG release procedure.
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Figure 10.1.2.X.5-1:
MeNB triggered SCG release procedure

0.
Packet data is transferred between S-GW and the UE by passing through MeNB, or SeNB depending on the bearer type in dual connectivity mode.

1.
On receipt of some event such as Measurement Report from the UE, the MeNB sends the SCG Release Indication message for the SeNB to locally release the bearers served by the SCG without performing SCG modification procedure. In case of SCG bearer support, this message includes F-TEIDs used for MeNB receiving forwarded packets from SeNB.
2.
The SeNB stops sending DL packets to the UE and sends SCG Release Indication Ack message. In case of split bearer support, this message includes PDCP packet delivery status. In this step, the UE content is still retained in SeNB until the SeNB receives SCG Release Complete message in step 11.
3.
The MeNB generates the RRCConnectionReconfiguration message which comprises the release of the SCG to the UE. This step may occur before receiving SCG Release Indication Ack in step 2.
4.
The SeNB may send SN Status Transfer message including the uplink PDCP SN and HFN receiver status and the downlink PDCP SN and HFN transmitter status of SeNB to the MeNB. This procedure occurs only for SCG bearer support.

5.
The SeNB may perform data forwarding to MeNB. The MeNB buffers forwarded packets from the SeNB until it receives RRCConnectionReconfigurationComplete message from the UE. This step occurs only for SCG bearer support.
6.
The UE applies the new configuration and reply the RRCConnectionReconfigurationComplete message as described in subclause 10.1.1.X.1.
The following steps through step 10 occur only for SCG bearer support.

7.
The MeNB sends ERAB Modification Indication message including MeNB DL F-TEIDs with S-GW to MME to inform that the UE has released SCG.

8.
The MME and S-GW performs S1-U tunnel switching with bearer modification.
9.
The S-GW switches the downlink data path to the MeNB for the modified bearers. The S-GW may send one or more "end marker" packets on the old path to the SeNB and then can release any U-plane/TNL resources towards the SeNB. DL packets from S-GW are sent through MeNB to the UE.

10.
The MME replies ERAB Modification Complete message.
11.
The MeNB replies the SCG Modification Response to the SeNB forwarding RRCConnectionReconfigurationComplete message as described in subclause 10.1.1.X.1. The SeNB releases the radio resources for the UE.
12.
All bearers are transferred between S-GW and the UE by passing through MeNB.
10.1.2.X.6
SCG release during handover between MeNBs
Upon handover involving change of MeNB, the source MeNB includes the SCG configuration in the HandoverPreparationInformation. The target MeNB prepares RRCConnectionReconfiguration message including mobilityControlInformation which triggers handover and the SCG release. It is only possible to assign a new SCG configuration after completing the handover
Next Text Proposal
20.2.2
X2-CP Procedures

The elementary procedures supported by the X2AP protocol are listed in Table 8.1-1 and Table 8.1-2 of TS 36.423 [42].
Editor’s note:
add RAN3 description such as new X2-AP messages for Dual Connectivity.
20.2.2.a
SCG Modification procedure

The purpose of the SCG Modification procedure is to modify the resource of SCG for the UE in dual connectivity mode. SCG Modification procedure is used as part of SCG Addition procedure. MeNB triggered SCG Modification and MeNB triggered SCG Release procedures are realized by SCG Modification procedure.
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Figure 20.2.2.a-1: SCG Modification procedure

20.2.2.b
SCG Addition procedure

The purpose of the SCG Addition procedure is to add one or more SCG for the UE in dual connectivity mode.
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Figure 20.2.2.b-1: SCG Addition procedure
20.2.2.c
MeNB triggered SCG Modification procedure

The purpose of the MeNB triggered SCG Modification procedure is to release one or more DRBs, SCell or SCG for the UE in dual connectivity mode.
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Figure 20.2.2.c-1: MeNB triggered SCG Modification procedure
20.2.2.d
MeNB triggered SCG Release procedure

The purpose of the MeNB triggered SCG Release procedure is to locally release entire SCG for the UE in dual connectivity mode.
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Figure 20.2.2.d-1: MeNB Triggered SCG Release procedure
20.2.2.e
Data Forwarding Indication procedure

The purpose of the Data Forwarding Indication procedure is to inform the F-TEIDs of target eNB for receiving forwarded data from the source eNB.
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Figure 20.2.2.e-1: Data Forwarding Indication procedure

End of Text Proposal
4
Conclusions
We have discussed the detailed procedures for SCG addition/modification/change/release and propose the corresponding TP to baseline CR [2].
Observation 1: MeNB triggered SCG Addition/Modification/Release, SeNB triggered SCG Modification (release of DRB, SCell or SCG) and SCG Change procedures need to be specified.
Observation 2: SeNB should not include the information for UE to skip the RA procedure during SCG addition procedure.
Observation 3: SCG addition/modification complete message should be supported during SCG addition/MeNB triggered SCG modification procedure.
Observation 4: When SCG addition and the setup of bearers to be moved to SCG are performed at the same time, S1AP Initial Context Setup Request or S1AP ERAB Setup Request from the MME triggers SCG addition procedure.
Observation 5: Security key for SCG bearers should be provided as a part of SCG addition indication. Once SA3 agrees the mechanism, RAN2/RAN3 should take it into account.
Observation 6: SeNB triggered SCG modification (release of DRB, SCell or SCG) procedure should be realized without MeNB triggered SCG modification indication.
Observation 7: MeNB triggered SCG release procedure should be applied to SCG change procedure from S-SeNB point of view. 
Observation 8: In SCG Release procedure, whether MeNB to send RRCConnectionReconfiguration message towards UE before receiving SCG Release Indication Ack from SeNB should be left to implementation.
Observation 9: In SCG Change procedure, whether MeNB to send SCG Release Indication Request message towards source SeNB before receiving SCG Modification Request from target SeNB should be left to implementation. 
Proposal: RAN2 to agree on the proposed TP to baseline CR [2].
Note: This contribution has also been submitted to RAN3 in [4].
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