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1. Introduction
This paper clarifies whether there is missing or redundant flows/ procedures for Dual Connectivity and attempts to remove some of the FFS in the running TS 36.300 for DC, especially with regard to SeNB initiated procedure. 
2. Discussion

2.1 SeNB initiated SCG bearer release/modification 

	· Excerpt from RAN2#86 Chairman’s minutes
SCG/Split Bearer Release: X2 AP SeNB Bearer Release Request (to be confirmed by RAN3) (FFS whether RRC INM is contained; i.e., whether the SeNB may immediately trigger the release (with RRC container) or just sends a trigger to the MeNB followed by a modification request from MeNB to SeNB).
· Running stage2 TS (after email discussion
10.1.2.X.1.1
SCG modification
…
The SeNB can trigger the release of an SCG bearer or the SCG part of a split bearer, upon which the MeNB may release the bearer or reconfigure it to an MCG bearer. Details are FFS e.g. whether the SeNB may immediately trigger release or whether SeNB sends a trigger to the MeNB followed by a MeNB triggered SCG modification.
· Stage2 TS (after email discussion)
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.


The above RAN2#86 agreement as captured in the Chairman’s note was not included in the running CR discussion [86#27] due to some confusion. This confusion needs to be clarified, especially we need to investigate whether a new trigger (in addition to the already defined procedures) is needed or not. 
The reason that triggers the SeNB to release SCG bearer (SCG part of split bearer) may be vary, e.g., SCG load upon (the reception of request to) release of SCG bearer or SCG part of bearer Release, MeNB can either decide to (a) completely release the bearer or (b) modify the type of bearer to MCG bearer.
In case where SCG cells are kept and only bearer(s) is modified, based on RAN3 part of stage 2 running CR, it seems that RAN3 already assume that SeNB initiated SeNB Modification procedure can be used for SCG bearer (or SCG part of split bearer) release. SeNB trigger the release by sending SeNB Modification Required message. We think RAN2/3 should confirm that SeNB initiated SeNB Modification procedure is used (i.e., no new trigger message from SeNB is needed)
In case where all SCG cells are released, the understanding is that bearers in SCG (SCG bearer/SCG part of Split bearer) are all removed. From the present specification, SeNB initiated SeNB Release (SCG release) procedure is used.
Proposal 1 (to be treated in RAN2 and RAN3):  

To release SCG/SCG part of Split Bearer, SeNB initiated SeNB modification procedure is used. (FFS in stage2 can be removed)
2.2 SeNB intiated SCG security context change
	· RAN3 LS [1]  received in RAN2#86

RAN3 recognized there are two alternatives to support SeNB Key Refresh either by non-optimal solution (an SeNB Release procedure followed by an SeNB Addition procedure as stated in [R3-141003]), or optimal solution (single SeNB Modification procedure) and agreed to use single SeNB Modification procedure for SeNB Key Refresh to avoid multiple path update procedures and data forwarding as working assumption.

· Running TS36.300 CR for DC after email discussion [86#27] [2]

For SCG Bearers in DC, UP keys are updated at SeNB change by indicating in RRC signalling to the UE the value of the SCG Counter to be used in key derivation. When KeNB is refreshed, SCG Counter shall be reset and S-KeNB shall be newly derived from the KeNB.
· RAN2 agreement and sent in the LS to SA3 and RAN3 [3]:

Towards the UE, there is one RRC message for SCG release/add that can be used to:

a.  Update S-KeNB (as part of RRCConnectionReconfiguration). 

The UE behaviour with respect to the SCG is the same as for SCG Change where also addition and release is done by single RRC message. The UE does not need to determine whether it is an intra- or inter-MeNB handover.



One may understood from stage2 running CR that UP keys (SKeNB and its derivations) are updated by using SCG change procedure (MeNB triggered SCG modification procedure). From the LS from RAN3 that they intend to use SeNB initiated SeNB Modification procedure for SKeNB key refresh. Assuming that for RAN3 working assumption is followed, since SCG change procedure and SeNB initiated SeNB Modification procedure does not match well, the specification should clarify as follows: 
Proposal 2 (to be treated in RAN2 and RAN3):  

For SCG security update purpose, no new procedure is needed. (SeNB Modification procedure is used) 
Proposal 3 (to be treated in RAN2):

Running TS36.300 for DC 14.1 section is updated as follows:

For SCG Bearers in DC, UP keys are updated b
y indicating SCG release-and-add in a single RRC signalling to the UE the value of the SCG Counter to be used in key derivation. When KeNB is refreshed, SCG Counter shall be reset and S-KeNB shall be newly derived from the KeNB.
Proposal 4 (to be treated in RAN3):

RAN3 part SeNB Modification procedure is clarified as follows (See annex for the proposed change): 

·    Upon reception of SeNB Modification Request with indication of need to update SCG security context, (instead of triggering SCG change procedure (MeNB triggered SCG modification procedure)), MeNB creates the necessary SeNB security context and send it to UE and to the SeNB. 
2.3 The necessity for SeNB UE information procedure
	· - Running TS36.300 CR for DC after email discussion [86#27] [2]

10.1.2.X.1.6
SeNB UE information
The SeNB may provide information to MeNB regarding a particular UE and the MeNB may use this information to e.g. initiate release of SCG bearer or split bearer on SCG.

Editor’s note: FFS What kind of procedure will be introduced. Depends on how to handle the SeNB initiated change of DRB type.


Up until the last meeting no use cases were identified for the need of SeNB UE information. The FFS as captured in stage 2 running CR indicates that the necessity of the procedure depends on how to handle SeNB initated change of DRB type. Change of DRB type can be considered as bearer modification procedure, and according section 2.1, it will be performed by SeNB modification procedure. Therefore for this case, SeNB UE information procedure is not needed.

Observation 1: 
Change of DRB type triggered by SeNB is performed by SeNB Modification procedure

One other use case that might need SeNB UE information procedure is the case when SeNB detected UL error or DL RLC max number of retransmission has been reached. For this case there are two possibilities to handle:

1. SeNB sends request to release SCG (if UL error occurs on PSCell) or to release SCell (if UL error occurs on normal SCell) or to release-and-add SCG bearer/ SCG part of Split bearer (if RLC error occurs). For this SeNB Release procedure or SeNB Modification procedure can be used.

2. SeNB sends trigger message to notify MeNB if there is a problem (and MeNB is expected to e.g., release SCG for UL failure case or modify the bearer to MCG bearer or release-and-add SCG). For this SeNB UE Information procedure may be used.

Considering that already defined procedure can be utilized to handle SeNB detected UL error or RLC problem cases, we think that there is no need to define new trigger message (or use SeNB UE Information procedure) for these cases.


Observation 2: 
SeNB detected UL error or RLC problem can be handled by already defined procedures.

Based on observation 1 and 2, there is no motivation identified for SeNB UE Information procedure. We proposed that SeNB UE Information procedure is removed from stage 2. However, this does not preclude the possibility to define SeNB UE Information procedure if identified in future discussion.

Proposal 5 (to be treated in RAN2 and RAN3):
SeNB UE Information procedure should be removed from running TS36.300, since there is no motivation identified for it.
3. Summary

For SeNB initiated procedures, no missing procedures were identified, the usage of RAN2 part and RAN3 part of procedures were clarified, some FFSes were proposed to be removed.
Proposal 1 (to be treated in RAN2 and RAN3):  


To release SCG/SCG part of Split Bearer, SeNB initiated SeNB modification procedure is used. (FFS in stage2 can be removed)
Proposal 2 (to be treated in RAN2 and RAN3):  

For SCG security update purpose, no new procedure is needed. (SeNB Modification procedure is used) 

Proposal 3 (to be treated in RAN2):

Running TS36.300 for DC 14.1 section is updated as follows:

For SCG Bearers in DC, UP keys are updated by indicating in a single RRC signalling to the UE the value of the SCG Counter to be used in key derivation. When KeNB is refreshed, SCG Counter shall be reset and S-KeNB shall be newly derived from the KeNB.
Proposal 4 (to be treated in RAN3):

RAN3 part SeNB Modification procedure is clarified as follows (See annex for the proposed change): 

·    Upon reception of SeNB Modification Request with indication of need to update SCG security context, (instead of triggering SCG change procedure (MeNB triggered SCG modification procedure)), MeNB creates the necessary SeNB security context and send it to UE and to the SeNB. 


Proposal 5 (to be treated in RAN2 and RAN3):

SeNB UE Information should be removed from running TS36.300, since there is no motivation identified for it.
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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 SeNB 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. If SCG security context needs to be updated, SeNB include the notification that SCG security context need to be updated.
Editor’s Note: For SCG/Split bearer release, FFS whether the SeNB sends the release message (including RRC container) or sends a trigger to the MeNB followed by a modification request from MeNB to SeNB.
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./5.
The MeNB initiates the RRC connection reconfiguration procedure. For SCG security context update, MeNB sends the necessary SCG security context update configuration.
6.
Success of the RRC connection reconfiguration procedure is indicated in the SeNB Modification Confirm message. For SCG security context update, MeNB sends the new SCG security context.
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.

Editor’s Note:
Dependent on the scenario the Editor’s Notes from section 10.1.2.X.2.1 may be applicable as well. 
�これだと、単純にreconfigurationでできてしまう可能性があると思います。例えば、By SCG remove and addがあった方がよいと思いますが、いかがでしょうか？？


�RLC再送超過の場合には、SeNBはremove addのためのmodification procedureを行うイメージでしょうか？





PAGE  
1

_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



