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1
Introduction

This contribution tries to solve the open issues captured last meeting within the agreed signalling flows and proposes a respective update of the “running stage 2 CR” [1].
2
Discussion
2.1
“Is there a need for the SeNB to finally confirm that the UE has taken the SeNB configuration into use“

There are two aspects in this discussion. 

First, from a MeNB point of view, as the MeNB holds the RRC signalling connection towards the UE and the UE is able to communicate to the MeNB about possible problems with the usage of admitted SeNB resources, there would not be a need to inform the MeNB about e.g. failed synchronisation, because the UE would report this problem in any case.

Second, there were discussions about the fact that a Path Update could be performed unnecessarily, if problems on the UE side were detected on after the Path Update procedure has been performed already.
This is also related to the second FFS “The trigger for the path update procedure and how to capture it in stage 2 is still FFS”.

Our proposal is to introduce yet another class 2 procedure “SeNB Reconfiguration Confirm”, which is only sent in case the UE radio configuration has been such that the MeNB would need a trigger for the path update procedure. This case is very well distinguishable by the SeNB as respective signalling has taken place between the MeNB and the SeNB.

Proposal 1:
Solve the FFSs in Editor’s Notes 1 and 2 captured in the SeNB Addition chapter by introducing a new class 2 procedure which triggers MeNB to perform the path update procedure towards the EPC.

2.2
“It is FFS whether the path update procedure shall be allowed to change an UL TEID at S-GW, in which case the MeNB needs to signal this change to the SeNB. Whether this shall be reflected in stage 2 is FFS as well.“

Our opinion on that matter is that we could at least leave this for stage 3 discussions and close this FFS on stage 2 level for now. 

Proposal 2:
Close the FFS in Editor’s Note 3 captured in the SeNB Addition chapter and leave the topic for stage 3 discussions.
2.3
“It is FFS whether Setup of an E-RAB by the MME and configuration of the respective SeNB resources is possible with a single RRC procedure. It is also FFS whether this possibility shall be described in stage 2”

We are of the opinion that this topic is mainly a timing issue, it is probably not possible in most of the scenarios to provide a timely setup of the respective E-RAB. We do not expect that the support of this approach would be impossible from a protocol point of view, and therefore we would not like to see this being restricted explicitly.

Proposal 3:
Close the FFS in Editor’s Note 4 captured in the SeNB Addition chapter. The decision whether to support E-RAB setup and setup of SeNB resources with a single RRC message should be left for implementation.
2.4
SeNB initiated SeNB Modification procedure: “Whether steps 2 and 3 are needed for a different purposes than providing data forwarding is FFS. It is also FFS whether this needs to be captured in this chapter.”

As the SeNB initiated modification procedure, as shown in Figure 10.1.x.2.2-2 is already ongoing, we would find it hard to understand how any other usage of MeNB initiated modification procedure would work. We think that it would be a reasonable principle to not allow two modification procedures, one SeNB, one MeNB initiated, to run in parallel. Therefore we conclude, that steps 2 and 3 are really just for the establishment of forwarding tunnels.

Proposal 4:
Close the FFS in the first Editor’s Note captured in the SeNB initiated SeNB Modification procedure and conclude that the MeNB initiated SeNB modification procedure triggered in steps 2 and 3 shall only be allowed to establish forwarding tunnels.
2.5
MeNB initiated SeNB Release procedure: “Whether the message SeNB Release Request shall be acknowledged by the SeNB is still FFS.”

When looking at the potential tasks such an acknowledgment would have, one can see that the MeNB would not trigger any subsequent action differently than without an acknowledgment. There is also no reason why the SeNB would need to get the possibility to reject the procedure (this principle has been also confirmed from RAN2 point of view). We therefore think that an acknowledgment is not needed.

Proposal 5:
Close the FFS in the Editor’s Note 2 captured in the MeNB initiated SeNB Release and conclude that no acknowledgment for this procedure is needed.
2.6
SeNB Release procedures: “Whether a final release message from the MeNB is necessary.”

When considering the X2 HO signalling scheme one can see that a final release message is defined there. Probably it would be a good idea to adopt the same principle for the SeNB Release procedures as well.

One could even think of re-using the already defined UE Context Release procedure. Function wise, this indication is generic enough to allow to do so. The indication bears no other parameters than the message type and the respective UE X2AP IDs.

Proposal 6:
Close the FFS in the Editor’s Note 3 captured in the MeNB initiated SeNB Release (and the respective FFS in the SeNB initiaged SeNB Release) and conclude that as a final release the existing UE Context Release is triggered.
2.7
MeNB initiated SeNB Modification procedure: Shall this be specified as a class 1 procedure or several class 2 procedures?
As discussed last meeting, we argued in favour of a class 1 procedure simply because we have the opportunity to do so. This opportunity is not given for the MeNB initiated Addition/Modification, because basically 3 X2AP messages are involved, for which no class exists yet in X2AP (and we don’t propose to change this either). 

If 2 class 2 procedures would be specified we could reuse the SeNB Reconfiguration Complete procedure, but would anyhow need to introduce a new class 2 procedure. So, form a procedure logic and a specification point of view, we wouldn’t see too much difference.

However, the advantage of tying 2 message into one class 1 procedure is to our understanding, if possible, always the to be preferred option. The respective procedure logic is simply easier to handle.

Proposal 7:
Close the FFS in the Editor’s Note in section 20.2.2.x4 and agree that the SeNB initiated SeNB Modification procedure remains a class 1 procedure.
Note: 
Reading this Note a couple of weeks after the meeting, we have been quite surprised, given the good progress achieved at RAN3#83bis.

Editor’s Note:
The need for the specification of a Refuse message is FFS. 
2.8
Shall the SeNB be allowed to refuse the SeNB initiated Release? (See 20.2.2.x6)

RAN2 agreed at RAN2#85bis the following (see [1])

The MeNB may request the SeNB to release the SCG, and vice versa. The recipient node of this request cannot reject.

We would suggest following RAN2’s agreement and remove the respective FFS.

Proposal 8:
Close the FFS in the Editor’s Note in section 20.2.2.x6 to align with RAN2 decisions and agree that the MeNB shall not reject the SeNB initiated SeNB Release procedure.

3
Proposal
Proposal 1:
Solve the FFSs in Editor’s Notes 1 and 2 captured in the SeNB Addition chapter by introducing a new class 2 procedure which triggers MeNB to perform the path update procedure towards the EPC.

Proposal 2:
Close the FFS in Editor’s Note 3 captured in the SeNB Addition chapter and leave the topic for stage 3 discussions.
Proposal 3:
Close the FFS in Editor’s Note 4 captured in the SeNB Addition chapter. The decision whether to support E-RAB setup and setup of SeNB resources with a single RRC message should be left for implementation.
Proposal 4:
Close the FFS in the first Editor’s Note captured in the SeNB initiated SeNB Modification procedure and conclude that the MeNB initiated SeNB modification procedure triggered in steps 2 and 3 shall only be allowed to establish forwarding tunnels.
Proposal 5:
Close the FFS in the Editor’s Note 2 captured in the MeNB initiated SeNB Release and conclude that no acknowledgment for this procedure is needed.
Proposal 6:
Close the FFS in the Editor’s Note 3 captured in the MeNB initiated SeNB Release (and the respective FFS in the SeNB initiaged SeNB Release) and conclude that as a final release the existing UE Context Release is triggered.
Proposal 7:
Close the FFS in the Editor’s Note in section 20.2.2.x4 and agree that the SeNB initiated SeNB Modification procedure remains a class 1 procedure.

Proposal 8:
Close the FFS in the Editor’s Note in section 20.2.2.x6 to align with RAN2 decisions and agree that the MeNB shall not reject the SeNB initiated SeNB Release procedure.

We therefore finally propose:

Proposal 9:
Agree on the proposed changes to the merged CR. (Additional changes are highlighted in green.)
4
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merged CR as provided on the RAN2 reflector during the email discussion [85bis#14][LTE/DC] under “[draft] 36.300_CRxxxx_(REL-12)_R2-14xxxx_Introduction of Dual Connectivity_phs2_r0.doc”.
Annex: Proposed changes to the running CR in [1]

<<<<<<<<<<<<<<<<<<<< Begin of Changes  >>>>>>>>>>>>>>>>>>>>

10.1.2.X.2
Overall Procedure description
10.1.2.X.2.1
SeNB Addition

The SeNB Addition procedure is initiated by the MeNB and is used to establish a UE context at the SeNB in order to provide radio resources from the SeNB to the UE. Figure 10.1.2.X.2.1-1 shows the SeNB Addition procedure.
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Figure 10.1.2.X.2.1-1: SeNB Addition procedure.

1.
The MeNB decides to request the SeNB to allocate radio resources for a specific E-RAB, indicating E-RAB characteristics (E-RAB parameters, TNL address information corresponding to the UP option, and information related to MeNB radio resources and UE radio capabilities as described in 10.1.2.X.1.2). 

Note:
In contrast to SCG bearer,  for the split bearer option the MeNB may either decide to request resources from the SeNB of such an amount, that the QoS for the respective E-RAB is guaranteed by the exact sum of resources provided by the MeNB and the SeNB together, or even more.
The MeNBs decision may be reflected in step 2 by the E-RAB parameters signalled to the SeNB, which may differ from E-RAB parameters received over S1. 

2.
If the RRM entity in the SeNB is able to admit the resource request, it allocates respective radio resources and, dependent on the bearer option, respective transport network resources.
The SeNB may trigger Random Access so that synchronisation of the SeNB radio resource configuration can be performed. The SeNB provides the new radio resource configuration to the MeNB. For SCG bearers, together with S1 DL TNL address information for the respective E-RAB, for split bearers X2 DL TNL address information.

3.
If the MeNB endorses the new configuration, it triggers the UE to apply it. The UE starts to apply the new configuration.

4.
The UE completes the reconfiguration procedure.

5.
The MeNB informs the SeNB that the UE has completed the reconfiguration procedure successfully.

6.
The UE performs synchronisation towards the cell of the SeNB.


7./8.
In case SCG bearers, and dependent on the bearer characteristics of the respective E-RAB, the MeNB may take actions to minimise service interruption due to activation of dual connectivity (Data forwarding, SN Status Transfer). 

Note:
The order of the RRC Connection Reconfiguration procedure and the synchronisation procedure is described in 10.1.2.X.1.1.

Note:
In case of split bearers, transmission of user plane data may take place after step 6.

Note:
In case of SCG bearers, data forwarding and the SN Status transfer may take place after step 2.

9.
If the SeNB becomes aware that the UE has taken the SeNB Configuration into use and a path update towards the EPC is necessary, the SeNB sends the SeNB Reconfiguration Confirm message.
10.-13.. For SCG bearers, the update of the UP path towards the EPC is performed. 




10.1.2.X.2.2
SeNB Modification

The SeNB Modification procedure may be either initiated by the MeNB or by the SeNB. 

It may be used to modify, establish or release bearer contexts, to transfer bearer contexts to and from the SeNB or to modify other properties of the UE context at the SeNB.

It does not necessarily need to involve signaling towards the UE.
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Figure 10.1.2.X.2.2-1: SeNB Modification procedure - MeNB initiated.

Figure 10.1.2.X.2.2-1 shows an example signaling flow for a MeNB initiated SeNB Modification procedure that includes

1.
The MeNB sends the SeNB Modification Request message, which may contain bearer context related or other UE context related information, and, if applicable data forwarding address information. 

2.
The SeNB responds with the SeNB Modification Request Acknowledge message, which may contain radio configuration information, and, if applicable, data forwarding address information 

3./4.
The MeNB initiates the RRC connection reconfiguration procedure.

5.
Success of the RRC connection reconfiguration procedure is indicated in the SeNB Reconfiguration Complete message.

6.
The UE performs synchronisation towards the cell of the SeNB.

If the bearer context at the SeNB is configured with the SCG bearer option and, if applicable

7./8. Data forwarding between MeNB and the SeNB takes place. (Figure 10.1.2.X.2.2-1 depicts the case where a bearer context is transferred from the MeNB to the SeNB.)

9.
If applicable, a path update is performed.
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Figure 10.1.X.2.2-2: SeNB Modification procedure - SeNB initiated.

Figure 10.1.2.X.2.2-2 shows an example signaling flow for a MeNB initiated SeNB Modification procedure.

1.
The SeNB sends the SeNB Modification Required message, which may contain bearer context related or other UE context related information. 

2./3.
If the bearer context at the SeNB is configured with the SCG bearer option and, if data forwarding needs to be applied, the MeNB triggers the preparation of the MeNB initiated SeNB Modification procedure and provides forwarding address information within the SeNB Modification Request message.

NOTE:
The forwarding addresses are provided in step 2, the MeNB does not need to wait for the reception of step 3 to initiate  the RRC connection reconfiguration procedure.


4./5.
The MeNB initiates the RRC connection reconfiguration procedure.

6.
Success of the RRC connection reconfiguration procedure is indicated in the SeNB Modification Confirm message.

7.
The UE performs synchronisation towards the cell of the SeNB.

8./9. Data forwarding between MeNB and the SeNB takes place. (Figure 10.1.2.X.2.2-1 depicts the case where a bearer context is transferred from the SeNB to the MeNB.)
10.
If applicable, a path update is performed.


10.1.2.X.2.3
SeNB Release

The SeNB Release procedure may be either initiated by the MeNB or by the SeNB.

It is used to release the UE context at the SeNB.

It does not necessarily need to involve signaling towards the UE.

MeNB initiated SeNB Release
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Figure 10.1.2.X.2.3-1: SeNB Release procedure – MeNB initiated.

Figure 10.1.2.X.2.3-1 shows an example signaling flow for the MeNB initiated SeNB Release procedure. 

1.
The SeNB initiates the procedure by sending the SeNB Release Request message.
If a bearer context in the SeNB was configured with the SCG bearer option and is moved to e.g. the MeNB, the MeNB provides data forwarding addresses to the SeNB.
The SeNB may start data forwarding and stop providing user data to the UE as early as it receives the SeNB Release Request message.


Editor’s Note 1:
This assumes that the MeNB provides the part of the RRCConnectionReconfiguration message that releases SeNB resources. 


2./3.
The MeNB initiates the RRC connection reconfiguration procedure.

NOTE:
If a bearer context in the SeNB was configured with the SCG bearer option and data forwarding is applied, timely coordination between steps 1 and 2 may minimize gaps in service provision, this is however regarded to be an implementation matter.

4./5.
Data forwarding from the SeNB to the MeNB takes place.

6.
If applicable, the path update procedure is initiated.


7.
The MeNB triggers the UE Context Release procedure to finally release the UE context in the SeNB.
SeNB initiated SeNB Release
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Figure 10.1.2.X.2.3-2: SeNB Release procedure – SeNB initiated.

Figure 10.1.2.X.2.3-2 shows an example signaling flow for the SeNB initiated SeNB Release procedure. 

1.
The SeNB initiates the procedure by sending the SeNB Release Required message.

2.
If a bearer context in the SeNB was configured with the SCG bearer option and is moved to e.g. the MeNB, the MeNB provides data forwarding addresses to the SeNB in the SeNB Release Confirm message.
The SeNB may start data forwarding and stop providing user data to the UE as early as it receives the SeNB Release Confirm message.


3./4.
The MeNB initiates the RRC connection reconfiguration procedure.  

NOTE:
If a bearer context in the SeNB was configured with the SCG bearer option and data forwarding is applied, timely coordination between steps 2 and 3 may minimize gaps in service provision, this is however regarded to be an implementation matter.

5./6.
Data forwarding from the SeNB to the MeNB takes place.

7.
If applicable, the path update procedure is initiated.


8.
The MeNB triggers the UE Context Release procedure to finally release the UE context in the SeNB.
10.1.2.X.2.y
SeNB Change
The SeNB Change procedure provides the means to transfer a UE context from a source SeNB to a target SeNB.
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Figure 10.1.2.X.2.y-1: SeNB Change procedure.

Figure 10.1.2.X.2.y-1 shows an example signaling flow for the SeNB Change procedure: 

1./2.
The MeNB initiates the SeNB Change procedure by requesting the target SeNB to allocate resources for the UE by means of the SeNB Addition Preparation procedure.
If forwarding is needed, the target SeNB provides forwarding addresses to the MeNB.

3.
If the allocation of target SeNB resources was successful, the MeNB initiates the release of the source SeNB resources. 
If data forwarding is needed the MeNB provides data forwarding addresses to the source SeNB.
Reception of the SeNB Release Request message triggers the source SeNB to stop providing user data to the UE and, if applicable, to start data forwarding.

Editor’s Note 1:
It is assumed that the MeNB provides the part of the RRCConnectionReconfiguration message that releases SeNB resources. 


4/5.
The MeNB triggers the UE to apply the new configuration.

6.
If the RRC connection reconfiguration procedure was successful, the MeNB informs the target SeNB.


7.
The UE synchronizes to the target SeNB.

8./9. Data forwarding from the source SeNB takes place for E-RABs configured with the SCG bearer option. It may be initiated as early as the source SeNB receives the SeNB Release Request message from the MeNB.

10.
If the SeNB becomes aware that the UE has taken the target SeNB Configuration into use and a path update towards the EPC is necessary, the SeNB sends the SeNB Reconfiguration Confirm message.
11.-15. If one of the bearer contexts was configured with the SCG bearer option at the source SeNB, path update is triggered by the MeNB.


16.
The MeNB triggers the UE Context Release procedure towards the source SeNB to finally release the UE context in the source SeNB.
10.1.2.X.2.y1
MeNB to eNB Change
The MeNB to eNB Change procedure provides the means to transfer context data from a source MeNB/SeNB to a target eNB.
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Figure 10.1.2.X.2.y1-1: MeNB to eNB Change procedure.

Figure 10.1.2.X.2.y1-1 shows an example signaling flow for the MeNB to eNB Change procedure: 

1./2.
The source MeNB starts the MeNB to eNB Change procedure by initiating the X2 Handover Preparation procedure.
The target eNB may provide forwarding addresses to the source MeNB.

3.
If the allocation of target eNB resources was successful, the MeNB initiates the release of the source SeNB resources. 
If the MeNB received forwarding addresses and a bearer context in the source SeNB was configured with the SCG bearer option and data forwarding is needed the MeNB provides data forwarding addresses to the source SeNB.
Reception of the SeNB Release Request message triggers the source SeNB to stop providing user data to the UE and, if applicable, to start data forwarding.

Editor’s Note 1:
It is assumed that the target eNB provides the part of the RRCConnectionReconfiguration message that releases source SeNB resources. 


4/5.
The MeNB triggers the UE to apply the new configuration.

6.
The UE synchronizes to the target SeNB.

7./8.
Data forwarding from the SeNB takes place for E-RABs configured with the SCG bearer option. 
It may start as early as the source SeNB receives the SeNB Release Request message from the MeNB.

9.-13. The target eNB initiates the S1 Path Switch procedure.

14.
The target eNB initiates the UE Context Release procedure towards the source MeNB.


16.
The source MeNB triggers the UE Context Release procedure towards the source SeNB to finally release the UE context in the source SeNB.
<<<<<<<<<<<<<<<<<<<< Next Changes  >>>>>>>>>>>>>>>>>>>>

20.2.2.3
UE Context Release procedure

At handover, the UE Context Release procedure is initiated by the target eNB to signal to the source eNB that resources for the handed over UE context can be released.
At dual connectivity, the UE Context Release procedure is initiated by the MeNB to finally release all resources at the SeNB once either the SeNB initiated or the MeNB initiated SeNB Release Procedure has been performed.
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Figure 20.2.2.3-1: UE Context Release procedure

At handover, by sending UE CONTEXT RELEASE the target eNB informs the source eNB of Handover success and triggers the release of resources. 

<<<<<<<<<<<<<<<<<<<< Last Change  >>>>>>>>>>>>>>>>>>>>

20.2.2.x1
SeNB Addition Preparation procedure

The SeNB Addition Preparation procedure is initiated by the MeNB to request the SeNB to allocate resources for dual connectivity operation for a specific UE.

[image: image9.emf]MeNB SeNB

X2-AP: SENB ADDITION REQUEST

X2-AP: SENB ADDITION REQUEST ACKNOWLEDGE

X2-AP: SENB ADDITION REQUEST REJECT


Figure 20.2.2.x1-1: SeNB Addition Preparation procedure.
The MeNB sends an SENB ADDITION REQUEST message to the SeNB including the bearers for which dual connectivity shall be configured.

In case resource allocation at the SeNB has been performed successfully, the SeNB responds with an SENB ADDITION REQUEST ACKNOWLEDGE message, which includes radio interface related information, successfully established and failed to be established bearers for dual connectivity.
In case the SeNB addition is not successful (e.g. no resources are available on the SeNB side) the SeNB responds with the SENB ADDITION REQUEST REJECT message instead.
20.2.2.x2
SeNB Reconfiguration Completion procedure
The SeNB Reconfiguration Complete procedure is initiated by the MeNB to indicate to the SeNB that the UE has been successfully configured with the requested SeNB radio configuration.
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Figure 20.2.2.x2-1: SeNB Reconfiguration Completion procedure.
The same procedure is also used by the MeNB to indicate either unsuccessful configuration of the UE with the requested SeNB radio configuration or that the MeNB finally decided to not request the UE to apply the radio configuration requested by the SeNB.

The SeNB Reconfiguration Completion procedure is used in the course of a SeNB Addition and in the course of a MeNB initiated SeNB Modification if the MeNB initiated SeNB Modification requires signalling towards the UE.

The SeNB Reconfiguration Completion procedure is used in the course of a SeNB Addition and in the course of a MeNB initiated SeNB Modification if the MeNB initiated SeNB Modification requires signalling towards the UE.


20.2.2.x2a
SeNB Reconfiguration Confirm procedure

The SeNB Reconfiguration Confirm procedure is initiated by the SeNB, after it has received the confirmation that the UE has successfully completed the RRCConnectionReconfiguration procedure, to indicate to the MeNB that the UE has taken the configured resources into use.

It is only initiated if the MeNB would need to update of the S1-U path for one or several E-RABs configured with the SCG bearer option.
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Figure 20.2.2.x2a-1: SeNB Reconfiguration Confirm procedure.
20.2.2.x3
MeNB initiated SeNB Modification Preparation procedure

The MeNB initiated SeNB Modification Preparation procedure is initiated by the MeNB to request the SeNB to modify resources allocated for a specific UE at the SeNB.
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Figure 20.2.2.x3-1: MeNB initiated SeNB Modification Preparation procedure.
The SeNB initiated SeNB Modification does not necessarily result in communication towards the UE.

In case resource modification at the SeNB has been performed successfully, the SeNB responds with an SENB MODICATION REQUEST ACKNOWLEDGE message.
In case the SeNB modification is not successful (e.g. no resources are available on the SeNB side) the SeNB responds with the SENB MODIFICATION REQUEST REJECT message instead.

20.2.2.x4
SeNB initiated SeNB Modification procedure
The SeNB initiated SeNB Modification Preparation procedure is initiated to request the modification of the UE context at the SeNB.

[image: image13.emf]MeNB SeNB

X2-AP: SENB MODIFICATION REQUIRED

X2-AP: SENB MODIFICATION CONFIRM

X2-AP: SENB MODIFICATION REFUSE


Figure 20.2.2.x4-1: SeNB initiated SeNB Modification procedure.
The SeNB initiated SeNB Modification does not necessarily result in communication towards the UE.

If the MeNB decides to not follow the SeNBs request it replies with a SENB MODIFICATION REFUSE message.


20.2.2.x5
MeNB initiated SeNB Release procedure

The MeNB initiated SeNB Release procedure is triggered by the MeNB to release all resources for a specific UE at the SeNB.
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Figure 20.2.2.x5-1: MeNB initiated SeNB Release procedure.

20.2.2.x6
SeNB initiated SeNB Release procedure

The SeNB initiated SeNB Release procedure is triggered by the SeNB to release all resources for a specific UE at the SeNB. 
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Figure 20.2.2.x6-1: SeNB initiated SeNB Release procedure.


<<<<<<<<<<<<<<<<<<<< End of Changes  >>>>>>>>>>>>>>>>>>>>
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