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1
Introduction

This contribution proposes to discuss the issue of SeNB initiated SCG Change procedure and agree on the TP to stage 2 running CR [1].
2
Discussion

Official email discussion after RAN3#85bis meeting has taken place under [#08: X2AP signalling for SeNB initiated SCG Change]. During the discussion, it was recognized that there are two issues to solve.

1. PSCell change along with SCell addition or latest measurement provision
2. DRB release (part of bearers)
2.1
PSCell change along with SCell addition or latest measurement provision
In case of PSCell change initiated by SeNB, MeNB may add a new SCell according to the measurement result if SeNB regards the other candidates do not have good radio quality enough. Since SeNB cannot request SCell addition, it should be possible for MeNB to provide additional SCell in the course of SeNB initiated SeNB modification procedure. In order to achieve this, one possibility is that MeNB firstly refuses the SCG change request from SeNB and then initiates the MeNB initiated SeNB modification procedure. However, in this case, it takes more time and signalling. Additionally, SeNB does not know whether there will be MeNB initiated SeNB modification procedure after receiving the refuse message. Therefore, it may result in IOT issue. To avoid this, it is better to use SeNB Modification Request (step 2) and Acknowledgement (step 3) to exchange RRC information. However, in order to avoid parallel RRC procedure, MeNB should use those messages only when SeNB does not include RRC container in the SeNB Modification Required. In summary, the scenario can be assumed as follows:
1. SeNB wants to change PSCell due to overload in PSCell for example, but it does not have good candidate for new PSCell (or it has PSCell only)

2. SeNB triggers PSCell change with SeNB initiated SeNB modification procedure by adding SCG change indicator but without including the RRC container. 

3. MeNB may add a new SCell and also provide the latest measurement result by step2

4. SeNB creates and sends RRC container in step 3
In addition, step 2 and 3 can be used for providing and adopting a new SeNB security key in case of SeNB initiates SeNB key change. Typically network is ready before UE is ready. And whenever UE receives new configuration, it applies. Thus to us, it is correct behaviour that SeNB receives S-KeNB before UE receives. Once RA is successful, data communication can resume. If S-KeNB is provided in step 6 (SeNB Modification Confirm), SeNB may receive the S-KeNB after UE applies it and data delivery may be delayed.
Proposal 1:
In case of PSCell change triggered by SeNB, MeNB should be able to trigger RRC container exchange in SeNB Modification Request and SeNB Modification Request Acknowledgement only when SeNB Modification Required does not have RRC container.

Proposal 2:
SeNB security key should be provided in SeNB Modification Request only. SeNB Modification Confirm should not provide SeNB security key.
2.2

DRB release (part of bearers)
The issue highlighted during the email discussion is following. If UE has DC configured, with 0 MCG DRBs and 2 SCG DRBs, which we will call DRB1 and DRB2. 

Step 1) SeNB sends SeNB Modification Required with indication to release DRB1 (i.e. DRB2 is retained). 

Step 2) According to Stage 2, MeNB cannot reject the request. MeNB decides to move the DRB1 back to MCG, i.e. it triggers bearer type change SCG=>MCG. This requires SCG change. Therefore, MeNB has to indicate the SCG change to SeNB so that SeNB is aware that RA is needed between UE and SeNB and SeNB could allocate dedicated RA preamble for this UE and send it back in next step.

Step 3) SeNB replies with RRC container (SCGconfig) to MeNB for SCG change (including the dedicated preamble mentioned in step 2).

If step 2 and 3 of SeNB initiated SeNB Modification procedure do not exist, MeNB has to generate the RRC signalling towards the UE, which will consist of adding the SCG DRB to MCG DRB list, which then triggers the UE to change the DRB type. However, SeNB does not know that SCG change has been triggered without MeNB telling it. SeNB cannot create the required SCGConfig from the beginning when it triggers the modification procedure without being informed the MeNB decision (release or bearer type change) beforehand. Therefore, step 2 and step 3 are needed to exchange RRC container. Another possibility is that MeNB firstly rejects the DRB release request containing RRC container, but according to RAN2 agreement DRB release cannot be rejected. Therefore, we propose to use step 2 and step 3 for RRC container exchange. In this case, to avoid parallel RRC procedure SeNB should not include RRC container in step 1 (SeNB Modification Required).
Proposal 3:
In case of DRB release (part of bearers) triggered by SeNB, MeNB should be able to trigger RRC container exchange in SeNB Modification Request and SeNB Modification Request Acknowledgement. SeNB should not include RRC container in SeNB Modification Required.

Proposal 4:
It is proposed to agree on TP provided in section 3.

3
Text Proposal to running CR (TS36.300)
Beginning of Text Proposal

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. 
SeNB modification procedure 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, SCG bearer(s) and the SCG part of split bearer(s) and to trigger PSCell release. The SeNB may reject the request, except if it concerns the release of SCG cells, of SCG bearer(s) or the SCG part of split bearer(s). FFS whether SeNB can reject the request to release PSCell. 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 procedure is required, i.e., SCG change. 
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.

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.2-1 depicts the case where a bearer context is transferred from the MeNB to the SeNB.)

9.
If applicable, a path update is performed.
Editor’s Note:
Dependent on the scenario the Editor’s Notes from section 10.1.2.X.1 may be applicable as well. 
SeNB initiated SeNB Modification

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

1. SeNB Modification Required

(include SCG-Config)

4. RRCConnectionReconfiguration

5. RRCConnectionReconfigurationComplete

6. SeNB Modification Confirm

(carry SCG-ConfigInfo)

8. SNStatus Transfer

9. Data Forwarding

7. Random Access Procedure

10. Path Update procedure

3. SeNB Modification Request 

Acknowledge

2. SeNB Modification Request

Providing data forwarding addresses to the SeNB


Figure 10.1.2.X.2-2: SeNB Modification procedure - SeNB initiated.

The SeNB uses 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. For bearer release or modification a corresponding E-RAB list is included in the SeNB Modification Required message. In case of SCG Change, SCG Change Indication is included. In case of release of bearers served by SeNB keeping other bearers at the same SeNB, SCG-Config is not included.
The SeNB can decide whether the 
Random Access procesure is required, i.e., SCG change.
2./3.
If the bearer context at the SeNB is configured with the SCG bearer option and, if data forwarding and/or SeNB security key change needs to be performed, the MeNB triggers the preparation of the MeNB initiated SeNB Modification procedure and provides forwarding address information and/or a new SeNB security key within the SeNB Modification Request message, respectively. If SCG-Config is not included in step 1, the MeNB triggers the preparation of the MeNB initiated SeNB Modification procedure and provides SCG-ConfigInfo within the SeNB Modification Request message.
NOTE:
If only forwarding addresses and/or SeNB security key 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.
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./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 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.1 may be applicable as well. 
End of Text Proposal

4
Conclusions
Proposal 1:
In case of PSCell change triggered by SeNB, MeNB should be able to trigger RRC container exchange in SeNB Modification Request and SeNB Modification Request Acknowledgement only when SeNB Modification Required does not have RRC container.

Proposal 2:
SeNB security key should be provided in SeNB Modification Request only. SeNB Modification Confirm should not provide SeNB security key.

Proposal 3:
In case of DRB release (part of bearers) triggered by SeNB, MeNB should be able to trigger RRC container exchange in SeNB Modification Request and SeNB Modification Request Acknowledgement. SeNB should not include RRC container in SeNB Modification Required.

Proposal 4:
It is proposed to agree on TP provided in section 3.
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