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1 Introduction
This contribution proposes the way forward for FFSs in the RAN3 endorsed stage 2 CR on overall procedures [1]. The corresponding TP is also attached.
2 Discussion
2.1   SeNB Addition procedure
There are four FFSs in this procedure.
Editor’s Note 1:
It is still FFS whether there is a need for the SeNB to finally confirm that the UE has taken the SeNB configuration into use. 

SeNB needs to finally confirm that the UE has taken the SeNB configuration into use after the UE accessing the pSCell of the SeNB successfully. This confirmation is useful to avoid immature path switch, e.g. SCG bearers firstly switch to SeNB and then have to switch back to MeNB again due to UE accessing failure to the newly added SeNB. In addition, The confirmation can also be used by MeNB as an indication for starting traffic offload to SeNB for split bearers.
Proposal 1: SeNB should confirm MeNB that the UE has accessed the pSCell of the SeNB successfully in the SeNB Addition procedure.
Editor’s Note 2:
The trigger for the path update procedure and how to capture it in stage 2 is still FFS. 
MeNB triggers path update for SCG bearers upon reception of the SeNB confirmation message. If such message is not defined, then MeNB may trigger path update for SCG bearers directly after it receives RRCConnectionReconfigurationComplete message from the UE.

Proposal 2: MeNB triggers path update upon receiving the SeNB confirmation message in the SeNB Addition procedure.
Editor’s Note 3:
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. 
During X2-handover without SGW relocation, the UL TEIDs is not allowed to change as specified in the section 7.2.8 Modify Bearer Response [2]: 

	NOTE 1: 
The SGW shall use the same F-TEID IP address and TEID values for S1-U, S4-U and S12 interfaces. The SGW shall not change its F-TEID for a given interface during the Handover, Service Request, E-UTRAN Initial Attach, UE Requested PDN connectivity and PDP Context Activation procedures. 


For the Bearer Modification case e.g. PDN GW initiated bearer modification, the Update Bearer Request message is used from SGW to MME. However, there is no any IE for update the UL TEID completely. Since there is no special requirement identified for the Dual Connectivity compared with X2-based handover and Bearer Modification, then it no reason to support UL TEID update in Dual Connectivity.
Proposal 3: It is not allowed to change UL TEID in the E-RAB Modification Indication procedure.
Editor’s Note 4:
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. 

When MME initializes an E-RAB Setup procedure and MeNB intends to allocate it on SeNB as a SCG /split bearer, MeNB may perform the operation by a single RRC procedure and respond MME after UE accessing SeNB successfully or reception of RRCConnectionReconfigurationComplete message from the UE.

The other alternative is that MeNB may also setup E-RAB on MeNB firstly and respond MME after reception of RRCConnectionReconfigurationComplete message from the UE, then MeNB performs E-RAB modification procedure and reallocate the E-RAB to SeNB, another RRC procedure is needed to configure the SCG bearer to the UE. The former alternative is simpler and results in less signalling and thus more prior. 
Proposal 4: A single RRC procedure is preferred for E-RAB setup initiated by the MME.
2.2   SeNB Modification procedure
There are two FFSs in this procedure.
Editor’s Note1:
Dependent on the scenario the Editor’s Notes from section 10.1.2.X.2.1 may be applicable as well. 
Editor’s Notes 1 from section 10.1.2.X.2.1 is not applicable for SeNB Modification procedure. The RACH procedure is only essential for the PSCell access upon SeNB Addition. If new SCell of SeNB needs to be added and the new SCell belongs to the same TA group of pSCell, RACH is not needed. If RACH procedure needs to be performed, e.g. the new SCell belong to a new TA group, MeNB does not need to get confirmation from SeNB since there is no consequence of immature path switch as in section 10.1.2.X.2.1. For non-last SCell release and parameters modification, the confirmation from SeNB is not needed, either.
Proposal 5: SeNB need not confirm MeNB that the UE has taken the SeNB configuration into use in the SeNB Modification procedure.
For Editor’s Note 2 from section 10.1.2.X.2, MeNB may trigger path update upon receiving  RRCConnectionReconfigurationComplete message from the UE,if applicable.  
Proposal 6: MeNB may trigger path update upon receiving RRCConnectionReconfigurationComplete message from the UE in SeNB Modification procedure, if applicable.
Proposals 3 and 4 in section 2.1 are also applicable if Editor’s Note 3 and 4 are applied to the SeNB Modification procedure.
2.3   SeNB Release procedure
There are two FFSs in this procedure.
Editor’s Note 2:
Whether the message SeNB Release Request shall be acknowledged by the SeNB is still FFS. 
RAN2 agreed that the recipient node cannot reject the SeNB Release initiated by MeNB or SeNB. It seems redundant of an additional acknowledgement from the SeNB. Because there are no MeNB operations dependent on the SeNB Release acknowledgement message, e.g. PDCP reordering after SeNB release may be based on other means, which is under discussion in RAN2. Furthermore, RAN2 has already agreed that SeNB should provide successfully delivered PDCP PDU SNs to MeNB, and based on this the MeNB could know PDCP delivering status before the SeNB Release. 
Proposal 7: The SeNB does not need to acknowledge the SeNB Release Request for SeNB release procedure initiated by MeNB or SeNB.
Editor’s Note 3:
 Whether a final release message from the MeNB is necessary is still FFS. 
The main argument for the implicit release is the SeNB can release the UE context based on the “End Marker”. However, the “End Marker” is not available for uplink user data and for the split beaerer option. And the explicit release message is already supported in X2 based handover. Therefore, the explicit release of radio resource should be done by means of UE Context Release.
Proposal 8: The explicit release message, i.e. the UE CONTEXT RELEASE, is preferred.
2.4   SeNB Change
There are three FFSs in this procedure.
Editor’s Note 2:
The need for an acknowledgment of SeNB Release is still FFS. 
Proposal 7 in section 2.3 also applies for this FFS
Editor’s Note 3:
It is still FFS whether there is a need for the SeNB to finally confirm that the UE has taken the SeNB configuration into use. 
Proposal 1 in section 2.1 also applies for this FFS. The target SeNB should finally confirm MeNB.
Editor’s Note 4:
Whether a final release message from the MeNB to the Source SeNB is necessary is still FFS.
Proposal 8 in section 2.3 also applies for this FFS.
2.5   MeNB to eNB change
There are two FFSs in this procedure.
Editor’s Note 2:
The need for an acknowledgment of SeNB Release is still FFS. 

Proposal 7 in section 2.3 also applies for this FFS..
Editor’s Note 3:
Whether a final release message from the source MeNB to the source SeNB is necessary is still FFS. 

Proposal 8 in section 2.3 also applies for this FFS.
There should be another FFS which are not mentioned in current stage 2 CR. For the intra-MeNB handover procedure, SeNB should be released and SCG bearers should be re-allocated to MeNB. Currently, the Path Switch Request procedure is allowed to be initiated by the eNB in intra-eNB handover procedure to modify the DL GTP-U TEID even if it is not mandatory. In SeNB Addition/Modification procedure in DC, a new procedure E-RAB Modification Indication is introduced to establish E-RAB on SeNB and/or re-allocate E-RAB to MeNB/SeNB. This new procedure is also needed for intra-MeNB handover scenario. Although legacy path switch may also be feasible, it seems the new E-RAB Modification procedure is more preferable.
Proposal 9: E-RAB Modification Indication procedure should be performed during intra-MeNB handover.
2.6   SeNB Addition Preparation procedure
There is a FFS in this procedure.
Editor’s Note:
It is still FFS whether there is a need for the SeNB to finally confirm that the UE has taken the SeNB configuration into use. 

Proposal 1 in section 2.1 also applies for this FFS.
2.7   MeNB initiated SeNB Modification procedure
There is a FFS in this procedure.
Editor’s Note:
It is still FFS whether there is a need for the SeNB to finally confirm that the UE has taken the SeNB configuration into use. 

Proposal 5 in section 2.2 also applies for this FFS.
2.8   SeNB initiated SeNB Modification procedure
There is a FFS in this procedure.
Editor’s Note:
It is still FFS whether the SeNB initiate SeNB Modification procedure will be specified in stage 3 as a class 1 procedure or several class 2 procedures. 

It seems feasible to specify it in stage 3 as class 1 procedure for simplicity. 
2.9   MeNB initiated SeNB Release procedure
There is a FFS in this procedure.
Editor’s Note:
The need for an acknowledgment is still FFS. 

Proposal 7 in section 2.3 also applies for this FFS.
2.10   SeNB initiated SeNB Release procedure
There are two FFS in this procedure.
Editor’s Note:
The need for the specification of a Refuse message is FFS. 

It is RAN2 agreement that that SeNB can trigger release of non-last SCells of SCG and MeNB cannot say no, this FFS can be removed.

Proposal 10: No need to specify a refuse message in the SeNB initiated SeNB release procedure.
Editor’s Note:
The need for an additional procedure to finally release the UE context at the SeNB is FFS. This applies to both, the MeNB and SeNB initiated release and may result in an additional chapter. 

Proposal 8 in section 2.3 also applies for this FFS
3 Conclusion
This contribution proposes way forward for FFSs in the stage 2 CR. It is proposed that:
Proposal 1: SeNB should confirm MeNB that the UE has accessed the pSCell of the SeNB successfully in the SeNB Addition procedure.

Proposal 2: MeNB triggers path update upon receiving the SeNB Confirmation message in the SeNB Addition procedure.

Proposal 3: It is not allowed to change UL TEID in the E-RAB Modification Indication procedure.

Proposal 4: A single RRC procedure is preferred for E-RAB setup initiated by the MME.

Proposal 5: SeNB need not confirm MeNB that the UE has taken the SeNB configuration into use in the SeNB Modification procedure.  

Proposal 6: MeNB may trigger path update upon receiving RRCConnectionReconfigurationComplete message from the UE in SeNB Modification procedure, if applicable.
Proposal 7: The SeNB does not need to acknowledge the SeNB Release Request for SeNB release procedure initiated by MeNB or SeNB.
Proposal 8: The explicit release message, i.e. the UE CONTEXT RELEASE, is preferred.
Proposal 9: E-RAB Modification Indication procedure should be performed during intra-MeNB handover.

Proposal 10: No need to specify a refuse message in the SeNB initiated SeNB release procedure.
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First Modification
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. The SeNB makes a confirmation that UE has accessed to the SeNB successfully.
.
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). 

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.

10.-13. For SCG bearers, the update of the UP path towards the EPC is performed after MeNB receives the SeNB Reconfiguration Confirmation message.
 
Note:
The path update procedure is not allowed to change an UL TEID at S-GW.
Note:
It is possible to setup an E-RAB by the MME and configuration of the respective SeNB resources with a single RRC procedure.
Next Modification

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


[image: image2.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

7. UE Context Release


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.

NOTE:
If the UE is not consuming radio resources at the SeNB any more and if no path update is needed, the MeNB initiated Release procedure could be completed with sending the SeNB Release Request message to the SeNB.

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. Upon reception of the UE CONTEXT RELEASE message, the SeNB can release radio and C-plane related resource associated to the UE context. Any ongoing data forwarding may continue.

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.

NOTE:
If the UE is not consuming radio resources at the SeNB any more and/or if no path update is needed, the SeNB initiated Release procedure could be completed at this point.

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.  Upon reception of the UE CONTEXT RELEASE message, the SeNB can release radio and C-plane related resource associated to the UE context. Any ongoing data forwarding may continue.

Next Modification
20.2.2.xx
SeNB Reconfiguration Confirmation procedure

The SeNB Reconfiguration Confirmation procedure is initiated by the SeNB to indicate to the MeNB that the UE has accessed to the SeNB successfully. This message is sent after the UE successfully completing the RACH procedure towards the pSCell of the SeNB. 
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Figure 20.2.2.xx-1: SeNB Reconfiguration Confirmation procedure.
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