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1.
Introduction
Some of the open issues for DC mobility procedures have been updated into the baseline CR [4]  However, some big issues for SeNB Addition Procedure, SeNB Release Procedure and SeNB initiated SeNB Modification Procedure are left for further discussion. This paper investigates the potential issues above. 
2.
Discussion
In this section, the following FFSs are to be investigated one by one. 

· Issue 1: SeNB Addition Procedure: whether there is a need for the SeNB to finally confirm that the UE has taken the SeNB configuration into use (Section 10.1.2.X.2.1)
· Issue 2: 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. (Section10.1.2.X.2.2)

· Issue 3: MeNB initiated SeNB Release Procedure: whether the message SeNB Release Request shall be acknowledged by the SeNB or not. (Section10.1.2.X.2.3)

· Issue 4: SeNB initiated SeNB Modification procedure: whether the SeNB initiate SeNB Modification procedure will be specified in stage 3 as a class 1 procedure or several class 2 procedures. (Section 20.2.2.x4)
2.1 SeNB Addition Procedure: whether there is a need for the SeNB to finally confirm that the UE has taken the SeNB configuration into use
The FFS is the common one for SeNB Addition Procedure, SeNB Modification Procedure and SeNB Change Procedure.  Let us take the addition procedure as an example: 
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Fig. 1. SeNB Addition procedure. 
Based on RAN2 agreement, it is possible that the new configuration requires synchronisation towards the SeNB, for which the UE performs the Random Access procedure as step 6 of Fig. 1. In this situation, it is the action between UE and SeNB directly. MeNB has no information about whether the synchronisation is successful or not. On the other hand, SeNB has no S1-C connection with the MME. The E-RAB Modification Indication Procedure has to relay on MeNB to send. The problem would be how the MeNB know when to send the message to MME. From this point of view, one complete message is necessary from SeNB side to notify the completion of synchronisation for UE with SeNB. For this point, the following proposal is suggested to RAN3: 
Proposal 1): It is necessary for SeNB to finally confirm to MeNB about whether the synchronisation is successful or not. 
2.2 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 
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Fig. 2: SeNB Modification procedure - SeNB initiated.
Fig. 2 shows the SeNB Modification procedure, in which the hottest open issue is whether steps 2 and 3 are needed for a different purposes than providing data forwarding is FFS.  Originally the main other purposes are:

· Optimization of SCG Change/update with assistant information from SeNB
· SeNB Key Change/update

For the first issue, we made detailed analysis in [7] on the use cases such as wish of DRB Addition or Change within the same SCell (use case 1), wish of SSCell Addition or Change in case that PScell is kept (use case 2), PSCell change (use case 3). SeNB decides to give assistant information to MeNB for triggering Modificaiton Procedure. The reasons to do that could be that load status is low in SeNB side or could be that SeNB can not satisfy the QoS of current DRB (but a DRB with low level QoS is acceptable). It was analysed that they are not valuable use cases for optimizing SeNB initiated SeNB modification procedure. On the other hand, RAN2 has agreed not to introduce any additional assistance from SeNB. Therefore, it seems that step 2 and 3 are not necessary for this purpose. 
For the second objective, SeNB Key change/update may be required by SeNB, which is realized in step 1 of Fig. 2. The issue is when to give a feedback on the updated S-KeNB or the changed DRB ID. There are two solutions, one of which is to put it into step 2. The second solution is in step 6. If it is put in step 2, SeNB may get it in advance. However, it has not been sent to UE at that time, which may still transmit the uplink data with the old key. SeNB can not do the correct interpretation on the uplink data with the refreshed new key. On the other hand, if it is put into step 6, SeNB may need to wait a short time, which could be the duration of sending step 5 and 6, to interpret the uplink data received during step 5 and 6. That is the drawback of this solution. If we go for solution 1 (by using step 2), step 3 is useless. 
In addition, a common problem for the agreed data forwarding by using step 2 and 3 is that step 3 is useless because SeNB does not need to give response to MeNB. For only data forwarding, using embedded class one message is not a good choice.
Based on the analysis above, the following proposal is suggested to RAN3:

Proposal 2): Steps 2 and 3 are not needed for other purpose and even for data forwarding it is necessary to reconsider it.
2.3 MeNB initiated SeNB Release Procedure: whether the message SeNB Release Request shall be acknowledged by the SeNB or not 
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Fig. 2. MeNB triggered SeNB Release procedure.
Fig.2 shows the MeNB triggered SeNB Release procedure, which was agreed last meeting. The open issue is whether the message SeNB Release Request shall be acknowledged by the SeNB or not. 
In the past RAN2 meetings, the following agreement was reached: 

· For SCG release the MeNB may take the initiative and the SeNB shall not reject

· For SCG release the SeNB may take the initiative and the MeNB shall not reject
Based on the agreement above, the SeNB cannot reject the release message from MeNB, which means that MeNB already knows the result. From this point of view, it seems that the Reject or Acknowledgement response is not necessary. MeNB can directly trigger the RRC Connection Reconfiguration to UE if necessary. However, for split bearer option, problem may happen if there is not a trustable feedback way from SeNB about the final PDCP delivery status. MeNB may not know which feedback is the final one through use plane method. For solving this problem, the SeNB Release Request Ack is necessary to include this information. So the following proposal is given: 
Proposal 3): It is necessary for SeNB to send SeNB Release Request Ack message to MeNB.
2.4 SeNB initiated SeNB Modification procedure: whether the SeNB initiate SeNB Modification procedure will be specified in stage 3 as a class 1 procedure or several class 2 procedures
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Fig.4: SeNB initiated SeNB Modification procedure.

About this issue, the main reason of keeping it open is due to the step 2 and 3 of SeNB initiated SeNB Modification Procedure. If step 2 of Fig. 2 contains some feedback information required by SeNB Modification Required message, then the necessity of class 1 message is not that important. Instead, it can be replaced by SeNB Reconfiguration Complete message following the same principle as SeNB Addition Procedure. But, it is only agreed to include the data forwarding address in step2 as a baseline. In addition, we have concern on the necessity of step 3.  Another concern is that the reply message SeNB Modification Confirm Message is too late for SeNB to map the original required message since step 2 and 3 is embedded inside the procedure. However, it is not a big problem for it exists in other S1/X2-based handover procedures. So the following proposal is given: 

Proposal 4): The SeNB initiated SeNB Modification procedure should be specified in stage 3 as a class 1 procedure.
3. Conclusions
This paper investigated some main open issues stage 2 mobility procedures. The following proposals are suggested to RAN3: 
Proposal 1): It is necessary for SeNB to finally confirm to MeNB about whether the synchronisation is successful or not.
Proposal 2): Steps 2 and 3 are not needed for other purpose and even for data forwarding it is necessary to reconsider it.

Proposal 3): It is necessary for SeNB to send SeNB Release Request Ack message to MeNB.
Proposal 4): The SeNB initiated SeNB Modification procedure should be specified in stage 3 as a class 1 procedure.
4. References
[1] TR-36.932 v12.1.0, “Scenarios and requirements for Small Cell Enhancements for E-UTRA and E-UTRAN”, March, 2013
[2] TR-36.842 v1.0.0, “Study on Small Cell Enhancements for E-UTRA and E-UTRAN – Higher Layer Aspects”, Nov., 2013
[3] RP-131783, “New work item description: due connection for LTE”, NTT DOCOMO, Dec., 2013
[4] R3-141966, “Introduction of Dual Connectivity: Stage 2” NEC, August, 2014
[5] R3-142076, “Introduction of Dual Connectivity: Stage 3 for S1 ”, Ericsson, August, 2014
[6] R3-142044, “Introduction of Dual Connectivity: Stage 3 for X2”, Ericsson, August, 2014
[7] R3-141843, “Consideration on SeNB initiated SeNB Modification procedure”, LGE, August, 2014
� EMBED Visio.Drawing.15  ���








1
4

[image: image4.emf]UE MeNB SeNB S-GW MME

2. RRCConnectionReconfiguration

3. RRCConnectionReconfigurationComplete

4. SNStatus Transfer

5. Data Forwarding

6. Path Update procedure

1. SeNB Release Request

SeNB Release Request Ack ??

7. UE Context Release

_1456314747.vsd
UE


MeNB


SeNB


S-GW


MME


       SCG Modification procedure


1. SeNB Modification Required


4. RRCConnectionReconfiguration


7. Random Access Procedure


5. RRCConnectionReconfigurationComplete


6. SeNB Modification Confirm


8. SNStatus Transfer


9. Data Forwarding


10. Path Update procedure


3. SeNB Modification Request Acknowledge


2. SeNB Modification Request


Providing data forwarding addresses to the SeNB



SCG Modification procedure
UE
MeNB
SeNB
S-GW
MME
1. SeNB Addition Request
2. SeNB Addition Request Acknowledge
3. RRCConnectionReconfiguration
4. RRCConnectionReconfigurationComplete
9. E-RAB Modification Indication
5. SeNB Reconfiguration Complete
12. E-RAB Modification Confirmation
10. Bearer Modication
7. SN Status Transfer
8. Data Forwarding
6. Random Access Procedure
Path Update procedure
11. End Marker Packet
SeNB Addition/Modification Complete ？？



UE
MeNB
SeNB
S-GW
MME
2. RRCConnectionReconfiguration
3. RRCConnectionReconfigurationComplete
4. SNStatus Transfer
5. Data Forwarding
6. Path Update procedure
1. SeNB Release Request
SeNB Release Request Ack ??
7. UE Context Release



_1456058238.vsd
MeNB


SeNB


X2-AP: SENB MODIFICATION REQUIRED


X2-AP: SENB MODIFICATION CONFIRM


X2-AP: SENB MODIFICATION REFUSE



