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1
Introduction

Offline discussion took place whether to introduce SeNB Reconfiguration Confirm message from the SeNB to the MeNB and summarized in R3-142620 at the RAN3#85bis meeting.
This contribution proposes to discuss and agree on the way forward of the need for SeNB Reconfiguration Confirm.
2
Discussion
At RAN3#85bis meeting, offline discussion took place whether to introduce SeNB Reconfiguration Confirm message from the SeNB to the MeNB. 
Supporting companies clarified the benefit:
· Multiple Path Update messages should be avoided due to S-RLF to avoid CN impact. This will lead detailed analysis of the case, back and force of path update.
· From system design point of view, MeNB should know the condition of UE connection at the SeNB. Therefore, both RRC Configuration completion and RA procedure completion should be known to the MeNB as well during SeNB addition or modification.
· RACH timer is now specified as 2 seconds as maximum, which means that MeNB should wait for at least 2 seconds to trigger a path update after RRC completion.

· Later path switch principle is well aligned with existing behaviour.
During the above discussion, non supporting companies were questionable about the following points:
· Path update procedure should be sent to reduce the delay after RRC completion.

· Since S-RLF is rare, it does not cause any problem to the CN.

· RAN2 agreed to introduce the new timer for RACH although the timer value is not defined.

· SeNB modification case becomes complex.

Supporting companies further clarified that:

· If data forwarding is not supported, data arrived at SeNB during S-RLF may be lost.

· If data forwarding is supported, data arrived at MeNB can be forwarded to the SeNB, i.e. no data is lost.
· Therefore, the drawback for path update to be triggered after receiving SeNB Reconfiguration Confirm cannot be seen.

· In case of SeNB modification case, we can discuss further whether it is restrict to some cases or always sent so that MeNB does not have to decode the message.

After the offline discussion at the RAN3#85bis meeting, we did not reach at the consensus. However, as discussed above and provided by the response from the supporting companies, there is no drawback of the introduction of SeNB Reconfiguration Confirm if data forwarding is supported. On the other hand, if data forwarding is not supported and a path update is triggered by RRC completion only, then data may be lost during S-RLF. 
Q1: Does company support to introduce SeNB Reconfiguration Confirm?
	Company
	YES/NO/Neutral
	Remarks

	Nokia Networks, Nokia Corporation
	Yes
	There is no drawback of the introduction of SeNB Reconfiguration Confirm if data forwarding is supported. On the other hand, if data forwarding is not supported and a path update is triggered by RRC completion only, then data may be lost during S-RLF. MeNB should send an E-RAB Modification Indication message after the confirmation of two stages (RA, RRC). This principle is aligned with Rel-8.

	ALU
	No
	SeNB reconfiguration message introduces unnecessary signalling and delay for the nominal scenario where the RACH is successful. In the rare cases where the RACH is unsuccessful the UE informs the MeNB which can easily recover. We think a good design is to optimize a system for the nominal scenario rather than trying to optimize the marginal case to the detriment of the nominal scenario.

	ZTE
	No
	Same as ALU. 
The MeNB can decide to perform data forwarding (then no data loss) if who wants to optimize such rare case. 

In sometimes, the MeNB should wait for at least 2 seconds to trigger the path update as well, till receiving the SeNB Reconfiguration Confirm if it is introduced.

	Huawei
	Yes
	To avoid the unnecessary path switch and data forwarding, the MeNB should ensure the UE has accessed the SeNB successfully when triggering the E-RAB Modification Indication procedure.

	Samsung
	No
	Same as ALU.

Furthermore, for the SCG bearer, the data forwarding happen after message 2, before MeNB sending message to the UE. The confirm message can not avoid data forwarding forth and back for SCG bearer. For the split bearer, can use some user plane method. e.g. the MeNB forward data based on the flow control frame, to avoid data forwarding forth and back.

	CATT
	No
	Same understanding as ALU

	LGE
	Yes
	The benefits above are valuable. 
Currently for X2 handover, we don’t allow target eNB trigger the Path Switch Request before the RACH result comes to it. Following the rare case logic (companies are against the message), the current X2 handover procedure should be changed regarding the message order. 

On the other hand, this is one kind of handshaking procedure we are discussing. Synchronization is necessary between UE, MeNB and SeNB. The case that one node does not know the action of another is dangerous. 


If Q1 is YES, how to support SeNB Reconfiguration Confirm in SeNB modification needs to be clarified. There are some options to support it.

Option A) SeNB Reconfiguration Confirm should be sent in any SeNB modification procedure when SeNB requests the new configuration towards the UE. This avoids MeNB to decode RRC container. In addition, the specification becomes simple.

Option B) SeNB Reconfiguration Confirm should be sent only when SeNB requests RA procedure towards UE. This requires MeNB to decode RRC container.

Option C) SeNB Reconfiguration Confirm should be sent only when DRB is added. This avoids MeNB to decode RRC container. However, the specification may become complex.

Q2: If Q1 is YES, which option does company prefer in SeNB modification?
	Company
	Option
	Remarks

	Nokia Networks, Nokia Corporation
	A)
	In Option A), MeNB always recognizes when the SeNB and UE take the requested configuration into use. MeNB can trigger a path update based on these two conditions if applicable, and does not have to decode RRC container. In addition, specification becomes simple.

	Huawei
	A)
	Though we think the RA should be the more important case, the option A) could be simple to avoid discussing case by case.

	LGE
	A)
	A clear and simple action as we agree that UE context Release is always sent for both SCG Bearer and split bearer.

	
	
	

	
	
	

	
	
	


Q3: If Q2 is Option A), does company agree on the TP provided in the following sections? If Q2 is not Option A), what is the necessary update on top of the following sections?
	Company
	YES/NO/Others
	Remarks

	Nokia Networks, Nokia Corporation
	Yes
	

	Huawei
	Yes
	

	LGE
	Yes
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Text Proposal to stage 2 running CR (36.300)
Beginning of Text Proposal
10.1.2.X
Dual Connectivity operation
10.1.2.X.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. This procedure is used to add at least the first cell (PSCell) of the SCG. Figure 10.1.2.X.1-1 shows the SeNB Addition procedure.




[image: image2.emf]UE MeNB SeNB S-GW MME

1. SeNB Addition Request

(carry SCG-ConfigInfo)

2. SeNB Addition Request Acknowledge

(carry SCG-Config)

3. RRCConnectionReconfiguration

4. RRCConnectionReconfigurationComplete

10. E-RAB Modification Indication

5. SeNB Reconfiguration Complete

(carry Inter-eNB-RRC-message-Y)

13. E-RAB Modification Confirmation

11. Bearer Modication

8. SN Status Transfer

9. Data Forwarding

6. Random Access Procedure

Path Update procedure

12. End Marker Packet

7. SeNB Reconfiguration Confirm


Figure 10.1.2.X.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). In addition, MeNB indicates within SCG-ConfigInfo the MCG configuration and the entire UE capabilities for UE capability coordination to be used as basis for the reconfiguration by the SeNB. The MeNB can provide the latest measurement results for the SCG cell(s) requested to be added. The SeNB may reject the request. 

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. 
Editor’s note: FFS whether SCG-ConfigInfo contains SCG configuration.
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 of SCG in SCG-Config 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.
Note:
In case of split bearers, transmission of user plane data may take place after step 2.

Note:
In case of SCG bearers, data forwarding and the SN Status Transfer may take place after step 2.
3.
If the MeNB endorses the new configuration, the MeNB sends the RRCConnectionReconfiguration message to the UE including the new radio resource configuration of SCG according to the SCG-Config.

4.
The UE applies the new configuration and replies with RRCConnectionReconfigurationComplete message. In case the UE is unable to comply with (part of) the configuration included in the RRCConnectionReconfiguration message, it performs the reconfiguration failure procedure..

5.
The MeNB informs the SeNB that the UE has completed the reconfiguration procedure successfully by forwarding the SCG-ConfigInfo.message

6.
The UE performs synchronisation towards the cell of the SeNB. The IE by which the SeNB triggers the Random Access procedure is FFS.  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 RRC Connection Reconfiguration procedure.

7.
SeNB confirms that the UE has taken the requested SeNB configuration into use. This message is sent after RA procedure is successfully done.
8./9.
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). 
10.-13. For SCG bearers, on receipt of SeNB Reconfiguration Confirm message and RRCConnectionReconfigurationComplete the update of the UP path towards the EPC is performed. 


10.1.2.X.2
SeNB Modification

Editor’s Note :
The following mapping of RRC procedure to X2 procedure needs to be confirmed by RAN3

-
MeNB triggered intra-SeNB SCG change is mapped to MeNB initiated SeNB modification 
-
SeNB triggered intra-SeNB SCG change is mapped to SeNB initiated SeNB modification

-
Inter-SeNB SCG change is mapped to SeNB change

The SeNB Modification procedure may be initiated either by the MeNB or by the SeNB and 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 within the same SeNB. 
It does not necessarily need to involve signaling towards the UE.
MeNB initiated SeNB Modification
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Figure 10.1.2.X.2-1: SeNB Modification procedure - MeNB initiated.

The MeNB uses the procedure to initiate the addition or release of SCG SCells other than PSCell, SCG bearer(s) and the SCG part of split bearer(s). The SeNB may reject the request, except if it concerns the release of SCG cells, of SCG bearer, or the SCG part of split bearer(s). Figure 10.1.2.X.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, data forwarding address information (if applicable) and SCG-ConfigInfo which contains the MCG configuration and the entire UE capabilities for UE capability coordination to be used as basis for the reconfiguration by the SeNB.  In case of SCG SCell addition request, the MeNB can provide the latest measurement results for the SCG cell(s) requested to be added and SCG serving cell(s). In case of SCG Change, SCG Change Indication is included.
Editor’s note: FFS whether SCG-ConfigInfo contains SCG configuration.
2.
The SeNB responds with the SeNB Modification Request Acknowledge message, which may contain radio configuration information within SCG-Config message and data forwarding address information (if applicable).

The SeNB can decide whether the 
Random Access procesure is required. If required, e.g., PSCell change, the SeNB indicates it in SCG-Config.
3./4.
The MeNB initiates the RRC connection reconfiguration procedure. The UE applies the new configuration and replies with RRCConnectionReconfigurationComplete. In case the UE is unable to comply with (part of) the configuration included in the RRCConnectionReconfiguration message, it performs the reconfiguration failure procedure.
5.
Upon successful completion of the reconfiguration, the success of the procedure is indicated in the SeNB Reconfiguration Complete message. The MeNB forwards the SCG-ConfigInfo message.
6.
If instructed, the UE performs synchronisation towards the cell of the SeNB as described in SeNB addition procedure.Otherwise, the UE may perform UL transmission after having applied the new configuration.

7.
SeNB confirms that the UE has taken the requested SeNB configuration into use.
NOTE:
If SeNB does not request RA procedure with the UE, step 7 may take place before step 5.

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

8./9. Data forwarding between MeNB and the SeNB takes place. (Figure 10.1.2.X.2-1 depicts the case where a bearer context is transferred from the MeNB to the SeNB.)

10.
If applicable, a path update is performed on receipt of SeNB Reconfiguration Confirm message and RRCConnectionReconfigurationComplete.

SeNB initiated SeNB Modification
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Figure 10.1.X.2-2: SeNB Modification procedure - SeNB initiated.

The SeNB can use the procedure to perform configuration changes of the SCG within the same SeNB, e.g., to trigger release of SCG SCell(s) (other than PSCell), SCG bearer(s) and the SCG part of split bearer(s) (upon which the MeNB may release the bearer or reconfigure it to an MCG bearer), and to trigger PSCell change.
 The MeNB cannot reject the release request of SCG SCells (other than PSCell), SCG bearer and the SCG part of split bearer. SeNB cannot initiate SCG SCell addition except for the case of SI update of SCG SCell. Figure 10.1.2.X.2-2 shows an example signaling flow for a SeNB initiated SeNB Modification procedure.

1.
The SeNB sends the SeNB Modification Required message, which may contain bearer context related, other UE context related information and SCG-Config which contains the new radio resource configuration of SCG. In case of SCG Change, SCG Change Indication is included.
The SeNB can decide whether the 
Random Access procesure is required. If required, e.g., PSCell change, the SeNB indicates it in SCG-Config.

NOTE:    For bearer release a corresponding E-RAB list is included in the SeNB Modification Required message.
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.

Editor’s Note:
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. 
4.
If MeNB accepts the SeNB request, the MeNB sends the RRCConnectionReconfiguration message to the UE including the new radio resource configuration of SCG according to the SCG-Config.
5.
The UE applies the new configuration and replies the RRCConnectionReconfigurationComplete message. In case the UE is unable to comply with (part of) the configuration included in the RRCConnectionReconfiguration message, it performs the reconfiguration failure procedure.
6.
Upon successful completion of the reconfiguration, the success of the procedure related to SCG-Config is indicated in the SeNB Modification Confirm message. The MeNB forwards the SCG-ConfigInfo message.

7.
If instructed, the UE performs synchronisation towards the cell of the SeNB as described in SeNB addition procedure.Otherwise, the UE may perform UL transmission after having applied the new configuration.

8.
SeNB confirms that the UE has taken the requested SeNB configuration into use.
NOTE:
If SeNB does not request RA procedure with the UE, step 8 may take place before step 6.

9./10. Data forwarding between MeNB and the SeNB takes place. (Figure 10.1.2.X. 2-1 depicts the case where a bearer context is transferred from the SeNB to the MeNB.)
11.
If applicable, a path update is performed on receipt of SeNB Reconfiguration Confirm message and RRCConnectionReconfigurationComplete.


Next Text Proposal
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 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.

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 MeNB 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.

Next Text Proposal
20.2.2.y1
SeNB Reconfiguration Confirmation procedure

The SeNB Reconfiguration Confirmation procedure is initiated by the SeNB to indicate to the MeNB that the UE has taken the requested SeNB configuration into use.
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Figure 20.2.2.y1-1: SeNB Reconfiguration Confirmation procedure.

The SeNB Reconfiguration Confirmation procedure is used in the course of an SeNB Addition, and may be used for an MeNB initiated SeNB Modification and an SeNB initiated SeNB Modification.
End of Text Proposal
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Text Proposal to stage 3 running CR (36.423)

Beginning of Text Proposal

8.2.x

SeNB Reconfiguration Confirmation
8.2.x.1
General

The purpose of the SeNB Reconfiguration Confirmation procedure is to indicate the MeNB that the SeNB and the UE have taken the requested configuration into use.
The procedure uses UE-associated signalling.

8.2.x.2
Successful Operation
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Figure 8.2.x.2-1: SeNB Reconfiguration Confirmation procedure, successful operation.
The SeNB initiates the procedure by sending the SENB RECONFIGURATION CONFIRM message to the MeNB.

The SENB RECONFIGURATION CONFIRM message is triggered when the UE is involved in the SeNB Modification procedure and the UE takes the requested SeNB configuration into use.

8.2.x.3
Abnormal Conditions

Void.
Next Text Proposal

9.1.x
Messages for Dual Connectivity
9.1.x.y
SENB RECONFIGURATIOIN CONFIRM
This message is sent by the SeNB to the MeNB to indicate that the SeNB and the UE have taken the requested configuration into use.
Direction: SeNB ( MeNB.

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.2.13
	
	YES
	reject

	MeNB UE X2AP ID
	M
	
	eNB UE X2AP ID

9.2.24
	Allocated at the MeNB
	YES
	reject

	SeNB UE X2AP ID
	M
	
	eNB UE X2AP ID

9.2.24
	Allocated at the SeNB
	YES
	reject

	Cause
	M
	
	9.2.6
	
	YES
	ignore


End of Text Proposal
5
Conclusions
After further discussion, it is still balanced.
Proposal: It is proposed to discuss and conclude this issue whether to 1) keep the description, 2) trigger a path update by RRC Complete, or 3) trigger a path update by RRC Complete and completion of SeNB/UE configuration into use, considering operator’s view.
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