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1. Introduction
In last RAN3 meetings, the following agreements on EN-DC SRB option were reached:

=> It is not needed for MN to trigger the establishment of SCG SRB
=> It is not necessary to support SgNB initiated MCG split SRB release procedure.
However, the issue on whether the existence of SCG SRB should be known by MeNB needs to be further discussed. This contribution focuses on this issue, and accordingly provides our proposals and Text Proposals.
2. Discussion
According to the conclusion of RAN2, “SCG-SRB establishment and release can be done at SCG addition and SN change and it is an SN autonomous decision”. Therefore, a new security context should always be prepared in the SN Addition Request message to allow SN make decision whether to establish SRB3 or not.

Proposal 1: In the SN Addition Request message a new security context should always be provided.

Also, according to the conclusion of RAN2, the security mechanism for EN-DC is same as that of LTE DC, i.e. counter is contained in MeNB message, and algorithm is contained in NR RRC configuration. With this mechanism, if the establishment result of SCG SRB is not signalled to MN, the MN has not way of acquiring the information that SCG SRB failed to establish, and it will continue to generate SCG counter and notify UE, which will lead to incorrect UE behaviour. 

Therefore, for EN-DC case, SN should be able to provide feedback on the establishment result of SCG SRB towards MN. Besides, such feedback can bring more information to the MN, e.g, failure cause, to further optimize network performance.
Proposal 2: An explicit result of establishment of SCG SRB should be included in the SN Addition ACK message in case establishment of SCG SRB is triggered. 
For EN-DC, MN and SN can't understand each other's configuration, thus the feedback information should be transferred in the form of X2AP IE other than container.

Proposal 3: The result of establishment of SCG SRB is transferred in form of X2 AP IE.
3. Conclusion 
This contribution discusses the issue for SRB3 in EN-DC scenario, and the following proposals were made:
Proposal 1: In the SN Addition Request message a new security context should always be provided.

Proposal 2: An explicit result of establishment of SCG SRB should be included in the SN Addition ACK message in case establishment of SCG SRB is triggered.
Proposal 3: The result of establishment of SCG SRB is transferred in form of X2 AP IE.
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10.2.1
EN-DC

The Secondary Node Addition procedure is initiated by the MN and is used to establish a UE context at the SN to provide radio resources from the SN to the UE. This procedure is used to add at least the first cell of the SCG. Figure 10.2.1-1 shows the Secondary Node Addition procedure.
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1. SgNBAddition Request

(carry SCG-ConfigInfo)

2. SgNBAddition Request Acknowledge

(carry SCG-Config)

3. RRCConnectionReconfiguration

4. RRCConnectionReconfigurationComplete

9. E-RABModification Indication

5. SgNBReconfiguration Complete

12. E-RABModification Confirmation

10. Bearer Modication

7. SN Status Transfer
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6. Random Access Procedure

Path Update procedure

11. End Marker Packet


Figure 10.2.1-1: Secondary Node Addition procedure

Editor’s note: The figure above might need further revision, e.g. to refer to the embedded RRC messages/Ies that will be agreed to be exchanged over X2.

1.
The MN decides to request the SN to allocate radio resources for a specific E-RAB, indicating E-RAB characteristics (E-RAB parameters, TNL address information corresponding to bearer type). In addition, MN indicates the requested SCG configuration information, including the entire UE capabilities and the UE capability coordination result. The MN provides the latest measurement results for SN to choose and configure the SCG cell(s). The MN may request the SN to allocate radio resources for MCG split SRB operation. Addition of SRB3 is decided by the SN. In case of SCG Split bearer, the MN provides X2 DL TNL address information for the respective E-RAB and also the maximum QoS level that it can support. The SN may reject the request.

NOTE:
In contrast to SCG bearer and the SCG Split bearer, for the MCG split bearer option the MN may either decide to request resources from the SN of such an amount, that the QoS for the respective E-RAB is guaranteed by the exact sum of resources provided by the MN and the SN together, or even more. The MNs decision may be reflected in step 1 by the E-RAB parameters signalled to the SN, which may differ from E-RAB parameters received over S1. 
NOTE:
For a specific E-RAB, the MN may request the direct establishment of an SCG or a MCG/SCG Split bearer, i.e., without first having to establish an MCG bearer.

2.
If the RRM entity in the SN is able to admit the resource request, it allocates respective radio resources and, dependent on the bearer option, respective transport network resources. The SN triggers Random Access so that synchronisation of the SN radio resource configuration can be performed. The SN decides the Pscell and other SCG Scells and provides the new SCG radio resource configuration to the MN in a NR RRC configuration message contained in the SgNB Addition Request Acknowledge message. For SCG bearers and SCG split bearers, the SN provides the new SCG radio resource configuration together with S1 DL TNL address information for the respective E-RAB and security algorithm, for MCG split bearers together with X2 DL TNL address information. For SCG split bearer, the SN provides also X2 UL TNL address information for respective E-RAB and the radio configuration that does not exceed the QoS level signalled in step 1, For SRB3, the SN provides the new SCG radio resource configuration and result of establishment.
NOTE:
For the SCG split bearer option, the SN may either decide to request resources from the MN of such an amount, that the QoS for the respective E-RAB is guaranteed by the exact sum of resources provided by the MN and the SN together, or even more. The SNs decision may be reflected in step 2 by the E-RAB parameters signalled to the MN, which may differ from E-RAB parameters received in step 1. The QoS level requested from the MN shall not exceed the level that the MN offered when setting up the SCG split bearer in step 1.
NOTE:
In case of MCG split bearers, transmission of user plane data may take place after step 2. 
NOTE:
In case of SCG bearers and SCG split bearers, data forwarding and the SN Status Transfer may take place after step 2.

3.
The MN sends to the UE the RRCConnectionReconfiguration message including the NR RRC configuration message, without modifying it.

4.
The UE applies the new configuration and replies to MN with RRCConnectionReconfigurationComplete message, including a NR RRC response 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 MN informs the SN that the UE has completed the reconfiguration procedure successfully via SgNB ReconfigurationComplete message, including the encoded NR RRC response message.

6.
The UE performs synchronisation towards the PSCell of the SN. 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.

7/8.
In case of SCG bearers and SCG Split bearers, and dependent on the bearer characteristics of the respective E-RAB, the MN may take actions to minimise service interruption due to activation of EN-DC (Data forwarding, SN Status Transfer).

9-12.
For SCG bearers and SCG Split bearers, the update of the UP path towards the EPC is performed.

10.2.2
MR-DC with 5GC
Editor’s note: MR-DC with the 5GC is not complete and is targeted for completion in June 2018.
The Secondary Node (SN) Addition procedure is initiated by the MN and is used to establish a UE context at the SN in order to provide radio resources from the SN to the UE. This procedure is used to add at least the initial SCG serving cell of the SCG. Figure 10.2.2-1 shows the SN Addition procedure.
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5. SNReconfiguration Complete

(carrySNRRC configuration complete)

12. PDU SessionModification Confirmation

10. Bearer Modication

7. SN Status Transfer

8. Data Forwarding

6. Random Access Procedure

Path Update procedure
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Figure 10.2.2-1: SN Addition procedure
Editor’s note: The figure above might need revision, e.g. align to the actual Xn and RRC message and IE names.
1.
The MN decides to request the target SN to allocate radio resources for one or more specific PDU Sessions/QoS Flows, indicating QoS Flows characteristics (QoS Flow Level QoS parameters, PDU session level TNL address information). In addition, MN indicates the requested SCG configuration information, including the entire UE capabilities and the UE capability coordination result. The MN provides the latest measurement results for SN to choose and configure the SCG cell(s). The MN may request the SN to allocate radio resources for MCG split SRB operation. Addition of SRB3 is decided by the SN. For MCG split bearer, MN needs to provide Xn UL TNL address information, and for SCG split bearer, MN needs to provide Xn DL TNL address information. The SN may reject the request.

Editor’s note: It is FFS how the MN requests SN to allocate PDU sessions and QoS flows and the details of the QoS Flows characteristics.
NOTE:
In contrast to SCG bearer, for the MCG split bearer option the MN may either decide to request resources from the SN of such an amount, that the QoS for the respective QoS Flow is guaranteed by the exact sum of resources provided by the MN and the SN together, or even more. The MN decision may be reflected in step 1 by the QoS Flow parameters signalled to the SN, which may differ from QoS Flow parameters received over NG. 
Editor’s note: FFS how the QoS Flow parameters signalled to the SN may differ from QoS Flow parameters received over NG.
NOTE:
For a specific QoS flow, the MN may request the direct establishment of SCG and/or MCG/SCG split bearers, i.e. without first having to establish MCG bearers.
2.
If the RRM entity in the SN is able to admit the resource request, it allocates respective radio resources and, dependent on the bearer type options, respective transport network resources. The SN triggers UE Random Access so that synchronisation of the SN radio resource configuration can be performed. The SN decides for the Pscell and other SCG Scells and provides the new SCG radio resource configuration to the MN in a SN RRC configuration message contained in the SN Addition Request Acknowledge message For SCG bearers and SCG split bearers, the SN provides the new radio resource of the SCG together with NG DL TNL address information for the respective PDU Session and security algorithm, for MCG split bearers together with Xn DL TNL address information. For SCG split bearers the SN provides also Xn UL TNL address information. For SRB3, the SN provides the new SCG radio resource configuration and result of establishment.
NOTE:
In case of MCG split bearers, transmission of user plane data may take place after step 2.
Editor’s note: FFS whether UP data may take place after step 2 for SCG split bearer.
NOTE:
In case of SCG bearers and SCG split bearers, data forwarding and the SN Status Transfer may take place after step 2.
3.
The MN sends the MN RRC reconfiguration message to the UE including the SN RRC configuration message, without modifying it.
4.
The UE applies the new configuration and replies to MN with MN RRC reconfiguration complete message, including a SN RRC response message for SN. In case the UE is unable to comply with (part of) the configuration included in the MN RRC reconfiguration message, it performs the reconfiguration failure procedure.

5.
The MN informs the SN that the UE has completed the reconfiguration procedure successfully via SN Reconfiguration Complete message, including the encoded SN RRC response message.
6.
The UE performs synchronisation towards the PSCell configured by the SN. The order the UE sends the MN RRC reconfiguration complete 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.

7/8.
In case of SCG bearers and SCG split bearers, and dependent on the bearer characteristics of the respective QoS Flows, the MN may take actions to minimise service interruption due to activation of MR-DC (Data forwarding, SN Status Transfer).

9-12.
For SCG bearers and SCG split bearers, the update of the UP path towards the 5GC is performed via PDU Session Path Update procedure.
Editor’s note: The exact procedure of Path Switch for PDU sessions is FFS.
///////////////////////////////////////////////////////////// End of Change ///////////////////////////////////////////////////////
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