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1. Introduction
In the last RAN2#99bis, [1] discussed the concern of:

·  UE battery impact due to necessity of SCG measurement,  and 

·  additional path switch signalling to the CN even after SCG Failure is detected. 

However, at the same meeting, RAN2 also discussed the support of option 2x/2c. The reconfiguration to the 2x option allows keeping the EPS bearer  and its PDCP termination in the SN, but removing SCG configuration such that the UE does not need to perform the SCG related measurements and no path switch signalling is needed. [2]
Following up this discussion, this paper further discuss how the reconfiguration to bearer type option 2x should be performed in SCG addition/modification including SCG Failure case.
2. Discussion
[SCG Modification case]

Here, the reconfiguration from bearer option 3x to 2x is taken as an example. For SN modification case (including modification after SCG Failure detection), in order to address the above concern, the network should reconfigure the UE to:

1) Keep the PDCP configuration in the SN
2) For the SCG Cell Group Configuration, 

a) Release the SCG configuration (i.e.,SCG-Config) , for the case when no other bearer is served in the concerning SCG or for SCG failure case

b) Release the LCG leg (i.e., LCH-Config), for the case when there is other bearer served in the concerning SCG
This configuration is illustrated in the following figure 1:
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Figure 1a:  SCG-Config is released when no bearer is served in this SCG or for SCG Failure case  
Figure 1b: Only LCG-Config is release when other bearer exist in this SCG

This can be realized by the existing Secondary Node Modification procedure and set the relevant IE/field as follows. Here, it is assumed that the MN decides the bearer type (as per present agreement). 

· In the INM SCGConfigInfo within the SgNB Modification Request, the MN needs to indicate to the SN the type of bearer so that the SN can decide the necessary configuration. 
The purpose for this indication is to allow the SN to perform the above 1) and 2) configuration. This indication can be realized by defining a new indication of  “2x-bearer” (exact name could be discussed later) in the drb-Type. The point of discussion is whether the new drb-Type indication is sufficient for the SN to perform the necessary SCG Cell Group Configuration. This resulted into the following options:

Alt.1: 
The new 2x-bearer indication implicitly indicates the necessary configuration.

This means, the SN will decide how to reconfigure the SCG Cell Group Configuration (i.e., the above a) or b)) based on the existence of other bearer utilizing the concerned SCG.
Alt.2: 
In addition the the 2x bearer indication, new additional explicit indication is defined, i.e., SCG release indication.  

In this alternative, the SN follows this indication on whether to release the whole SCG Cell Group Configuration or only to release the SCG-leg.

Which alternative to be adopted is discussed below together with the Addition case.

· Upon reception of SgNB Modification Request with the relevant IEs by SN, the SN performs the configuration of  the above 1) and 2), and set the relevant fields in the RRCConfiguration within the SCGConfig.

· Upon reception of  SgNB Modification Request Acknowledge, the MN set en-DC release in the RRCConnectionReconfiguration.
[SCG Addition Case]

For the SCG addition case, configuration of bearer option 2x in the SCG addition case is taken as example. The network needs to perform the following configuration to the UE:

A) Establish the DRB (i.e., RadioBearerConfig) with PDCP termination in SN
B) Wrt. to SCG Cell Group Configuration, 

a) No SCG configuration (i.e., SCG CellGroupConfig) is configured, for the case only one bearer (i.e., this 2x bearer) exist.
b) Establish SCG (i.e., i.e., set SCG CellGroupConfig but without LCH-Config for the 2x bearer), for the case several bearer is added in this SCG in addition to the bearer 2x.

C) Configure the MCG configuration (i.e., MCG CellGroupConfig)
This configuration is illustrated in the following figure 2:
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Figure 2a:  Addition only 2x bearer  Figure 2b:  


 Addition 2x and other bearer (e.g., SCG bearer) 

This can be realized by the existing Secondary Node Addition procedure and set the relevant IEs/field as follows.

· In the INM SCGConfigInfo within the SgNB Addition Request, the MN needs to indicate to the SN the type of bearer so that the SN can decide the necessary configuration.
The purpose of this indication is to allow the SN to perform the above configuration A), B). This indication can be realized by defining a new indication of “2x-bearer” in the drb-Type.
Similar as for the modification case, there is a question whether the new indication of  “2x-bearer” drb-Type is sufficient (i.e., the SN decides whether SCG CellGroupCofig needs to be configured based on the number of bearer utilizing the SCG), or whether the explicit indication is needed.
· Upon reception of SgNB Addition Request by the SN, the SN performs the configuration of the above A) and B), and set the relevant fields in the RRCConfiguration within the SCGConfig.
· Upon reception of  SgNB Addition Request Acknowledge, the MN set the MCG part of the configuration and the above SCG configuration in RRCConnectionReconfiguration accordingly.

Considering both of the SCG Modification and Addition cases, it would be beneficial to have common indication from MN to SN for the bearer type 2x/2c. Considering that in both cases, the decision of configuring SCG CellGroupConfig can be based on the number of bearer that utilizes the SCG, we think this can be done without additional parameter, i.e., only the indication of “2x-bearer” in the drb-Type is sufficient.
For Addition and Modification to the bearer option 2c, in any case the “2c-bearer” drb-Type indication in SCGConfigInfo is needed and SN needs to configure SCG CellGroupConfig.

Proposal 1: 
To support bearer type 2c/2x configuration, new drb-Type, namely “2x-bearer” (and “2c-bearer”) are defined. The MN indicates the drb-Type (“2x-bearer” or “2c-bearer”) in the SCGConfigInfo of inter node message. 
Proposal 2:
The SN  behaviour is implicitly defined by the drb-Type  “2x-bearer” or “2c-bearer”. This behaviour is captured in the relevant sepecifications.
In Modification case, the drb-Type “2x-bearer” indication means:

1)
Keep the PDCP configuration in the SN

2)
For the SCG Cell Group Configuration, 

a)
Release the SCG configuration (i.e., CellGroup-Identity) , for the case when no other bearer is served in the concerning SCG or for SCG failure case

b)
Release the LCG leg (i.e., LCH-Config), for the case when there is other bearer served in the concerning SCG
In Addition case, drb-Type “2x-bearer” means:

A)
Establish the DRB (i.e., RadioBearerConfig) with PDCP termination in SN

B)
Wrt. to SCG Cell Group Configuration, 

a)
No SCG configuration (i.e., SCG CellGroupConfig) is configured, for the case only one bearer (i.e., this 2x bearer) exist.

b)
Establish SCG (i.e., set SCG CellGroupConfig), for the case several bearer is added in this SCG.




In Addition/Modification case, drb-Type “2c-bearer” means:

· Establish and configure the SCG Cell Group Configuration and set it in the RRCConfiguration in the SCGConfig.

The necessary changes in different specifications are presented in the Annex.

3. Summary and Proposal
The reconfiguration to bearer type option 2x/2c in SCG addition/modification including SCG Failure case was discussed and the following were proposed.
Proposal 1: 
To support bearer type 2c/2x configuration, new drb-Type, namely “2x-bearer” and “2c-bearer” are defined. The MN indicates the drb-Type (“2x-bearer” or “2c-bearer”) in the SCGConfigInfo of inter node message. 

Proposal 2:
The SN  behaviour is implicitly defined by the drb-Type  “2x-bearer” or “2c-bearer”. This behaviour is captured in the relevant sepecifications.

In modification case, the drb-Type “2x-bearer” indication means:

1)
Keep the PDCP configuration in the SN

2)
For the SCG Cell Group Configuration, 

a)
Release the SCG configuration (i.e., CellGroup-Identity) , for the case when no other bearer is served in the concerning SCG or for SCG failure case

b)
Release the LCG leg (i.e., LCH-Config), for the case when there is other bearer served in the concerning SCG
In Addition case, drb-Type “2x-bearer” means:

A)
Establish the DRB (i.e., RadioBearerConfig) with PDCP termination in SN

B)
Wrt. to SCG Cell Group Configuration, 

a)
No SCG configuration (i.e., SCG CellGroupConfig) is configured, for the case only one bearer (i.e., this 2x bearer) exist.

b)
Establish SCG (i.e., set SCG CellGroupConfig but without LCH-Config for the 2x bearer), for the case several bearers are added in this SCG.
In Addition/Modification case, drb-Type “2c-bearer” means:

· Establish and configure the SCG Cell Group Configuration and set it in the RRCConfiguration in the SCGConfig.
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ANNEX
Changes for Inter-node message in 38.331
–
SCG-ConfigInfo
This message is used by MNB to request the SgNB to perform certain actions e.g. to establish, modify or release an SCG. The message may include additional information e.g. to assist the SgNB to set the SCG configuration.

Direction: Master eNB or gNB to secondary gNB

SCG-ConfigInfo message

-- ASN1START

SCG-ConfigInfo ::=




SEQUENCE {


criticalExtensions




CHOICE {



c1








CHOICE{




scg-ConfigInfo-r15




SCG-ConfigInfo-r15-IEs,




spare3 NULL, spare2 NULL, spare1 NULL



},



criticalExtensionsFuture


SEQUENCE {}


}

}

SCG-ConfigInfo-r15-IEs ::=


SEQUENCE {


eutra-CapabilityInfo-r12

OCTET STRING (CONTAINING UECapabilityInformation)
OPTIONAL,


candidateCellInfoList


CandidateCellInfoList







OPTIONAL,


srb-ToAddModList



SRB-ToAddModInfoList







OPTIONAL,


drb-ToAddModList



DRB-ToAddModInfoList







OPTIONAL,


drb-ToReleaseList-r12


DRB-IdList










OPTIONAL,


configRestrictInfo-r12


ConfigRestrictInfoSCG-r12






OPTIONAL,


drx-InfoMCG-r12




DRX-Info










OPTIONAL,


sourceConfigSCG-r15



OCTET STRING (CONTAINING RRCReconfiguration)

OPTIONAL,


nonCriticalExtension


SEQUENCE {}






OPTIONAL

}

SRB-ToAddModInfoList ::=



SEQUENCE (SIZE (1..2)) OF SRB-ToAddModInfo

SRB-ToAddModInfo ::=




SEQUENCE {


split








BOOLEAN,


ul-Duplication






BOOLEAN

}

DRB-ToAddModInfoList ::=



SEQUENCE (SIZE (1..maxDRB)) OF DRB-ToAddModInfo

DRB-ToAddModInfo::=



SEQUENCE {


eps-BearerIdentity-r12


INTEGER (0..15)



OPTIONAL,


drb-Identity-r12



DRB-Identity,


drb-Type-r12




ENUMERATED {mcgSplit, scgSplit, scg, 2x-bearer, 2c-bearer}

OPTIONAL,


ul-path






ENUMERATED {mcg, scg, split}



OPTIONAL,


ul-Duplication




BOOLEAN,


ul-DataSplitThresh



ENUMERATED {ffs1, ffs2, ffs3}



OPTIONAL,


-- FFS how to signal ul information


...

}

DRB-IdList ::=



SEQUENCE (SIZE (1..maxDRB)) OF DRB-Identity

ConfigRestrictInfoSCG ::=


SEQUENCE {


restrictedBandCombinationNR-r15


INTEGER






OPTIONAL,


restrictedBasebandCombinationNR-NR-r15
SEQUENCE OF INTEGER



OPTIONAL,


maxMeasFreqsSCG-NR-r15




INTEGER






OPTIONAL,


...

}

DRX-Info ::=




SEQUENCE {


cycle






INTEGER,


offset






INTEGER

}

-- ASN1STOP

Changes for 37.340
10.2
Secondary Node Addition

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.


[image: image3.emf]UE MN SN S-GW MME

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

8. Data Forwarding

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 except for the configuration for 2x bearer type. 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 the 2x bearer type, the SN provides the new PDCP configuration without the rest of SCG radio resource configuration if this is the only bearer added, together with S1 DL TNL address information for the respective E-RAB and security algorithm.  
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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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 except for the configuration for 2x bearer type. 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 the 2x bearer type, the SN provides the new PDCP configuration without the rest of SCG radio resource configuration if this is the only bearer added, together with S1 DL TNL address information for the respective E-RAB and security algorithm.
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.

10.3
Secondary Node Modification (MN/SN initiated)

10.3.1
EN-DC

The Secondary Node Modification procedure may be initiated either by the MN or by the SN and be used to modify, establish or release bearer contexts, to transfer bearer contexts to and from the SN or to modify other properties of the UE context within the same SN. It may also be used to transfer an NR RRC message from the SN to the UE via the MN and the response from the UE via MN to the SN (e.g. when SRB3 is not used).

The Secondary Node modification procedure does not necessarily need to involve signalling towards the UE.

MN initiated SN Modification
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Figure 10.3.1-1: SN Modification procedure - MN initiated

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

The MN uses the procedure to initiate configuration changes of the SCG within the same SN, e.g the addition, modification or release of SCG bearer(s) and the SCG part of MCG split and SCG split bearer(s). The MN uses this procedure to perform handover within the same MN while keeping the SN. The MN also uses the procedure to query the current SCG configuration, e.g. when delta configuration is applied in a MN initiated SN change. MN may not use the procedure to initiate the addition, modification or release of SCG Scells. The SN may reject the request, except if it concerns the release of SCG bearer(s) or the SCG part of MCG split bearer(s) and SCG split bearer(s), or if it is used to perform handover within the same MN while keeping the SN. Figure 10.3.1-1 shows an example signalling flow for a MN initiated SN Modification procedure.

1.
The MN sends the SgNB Modification Request message, which may contain bearer context related or other UE context related information, data forwarding address information (if applicable) and the requested SCG configuration information, including the UE capability coordination result to be used as basis for the reconfiguration by the SN. In case of SCG Change, SCG Change Indication is included.

NOTE:
MN may request the establishment or release of SCG or MCG Split or SCG split bearer while not reconfiguration to MCG bearer, which can be performed without SCG change.

2.
The SN responds with the SgNB Modification Request Acknowledge message, which may contain SCG radio resource configuration information within a NR RRC configuration message with contents depending on the bearer option and data forwarding address information (if applicable).  In case of SCG change for E-RABs (re)configured with 2x bearer option, when there are other bearer served by this SCG, the SgNB includes SCG radio resource configuration in which the PDCP configuration is maintained and SCG Logical Channel Configuration is released, within a NR RRC Configuration message. Otherwise (when there is no other beaerer served by this SCG) and for when SCG Failure is detected, the SgNB includes SCG radio resource configuration in which only the PDCP configuration is maintained and the rest of SCG radio resource configuration is released. In case of SCG Change, for E-RABs configured with the MCG split bearer option for which no bearer type change is performed, the SN provides a new DL GTP TEID to the MN. The MN shall continue sending DL PDCP PDUs to the SN with the previous DL GTP TEID until it performs PDCP re-establishment or PDCP data recovery, and use the new DL GTP TEID starting with the PDCP re-establishment or data recovery. In case of SCG Change, for E-RABs configured with the SCG split bearer option for which no bearer type change is performed, the SN provides a new UL GTP TEID to the MN. The MN shall continue sending UL PDCP PDUs to the SN with the previous UL GTP TEID until it re-establishes the RLC and use the new UL GTP TEID after re-establishment. 
3-5.
The MN initiates the RRC connection reconfiguration procedure, including the NR RRC configuration message. The UE applies the new configuration, synchronizes to the MN (if instructed, in case of intra-MN handover) and replies with RRCConnectionReconfigurationComplete, 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.

6.
Upon successful completion of the reconfiguration, the success of the procedure is indicated in the SgNB Reconfiguration Complete message.

7.
If instructed, the UE performs synchronisation towards the PSCell of the SN as described in SgNB addition procedure. Otherwise, the UE may perform UL transmission after having applied the new configuration.

8/9.
If applicable, data forwarding between MN and the SN takes place (Figure 10.3.1-1 depicts the case where a bearer context is transferred from the MN to the SN).

10.
If applicable, a path update is performed.

SN initiated SN Modification with MN involvement
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Figure 10.3.1-2: SN Modification procedure - SN initiated with MN involvement

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.

The SN uses the procedure to perform configuration changes of the SCG within the same SN, e.g. to trigger the release of SCG bearer(s) and the SCG part of MGC split bearer(s) and SCG split bearer(s) (upon which the MN may release the bearer or reconfigure it to an MCG bearer), and to trigger PSCell change. The MN cannot reject the release request of SCG bearer and the SCG part of MCG split bearer and SCG split bearer. The SN can also initiate the bearer type change. Figure 10.3.1.-2 shows an example signalling flow for an SN initiated SgNB Modification procedure, with MN involvement.

1.
The SN sends the SgNB Modification Required message including a NR RRC configuration message, which may contain bearer context related, other UE context related information and the new SCG radio resource configuration. For bearer release or modification a corresponding E-RAB list is included in the SgNB Modification Required message. In case of SCG Change, i.e. in case of change of security key, SCG Change Indication may be included.

The SN can decide whether the change of security key is required, i.e. SCG change.

2/3.
If data forwarding and/or SN security key change needs to be applied, the MN triggers the preparation of the MN initiated SN Modification procedure and provides forwarding address and/or a new SN security key information within the SgNB Modification Request message, respectively. If the SN requested to release a bearer in step 1, and the MN decides to reconfigure it to an MCG bearer, the MN also triggers the preparation of the MN initiated SN Modification procedure and the SN provides respective RRC information within the SgNB Modification Request Acknowledgement message.

NOTE:
If only SN security key (i.e. without SCG Change Indication) is provided in step 2, the MN does not need to wait for the reception of step 3 to initiate the RRC connection reconfiguration procedure.

4.
The MN sends the RRCConnectionReconfiguration message including a NR RRC configuration message to the UE including the new SCG radio resource configuration.

5.
The UE applies the new configuration and sends the RRCConnectionReconfigurationComplete message, including an encoded 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.

6.
Upon successful completion of the reconfiguration, the success of the procedure is indicated in the SgNB Modification Confirm message containing the encoded NR RRC response message.

7.
If instructed, the UE performs synchronisation towards the PSCell of the SN as described in SN addition procedure. Otherwise, the UE may perform UL transmission after having applied the new configuration.

8/9.
If applicable, data forwarding between MN and the SN takes place (Figure 10.1.2.8.2-2 depicts the case where a bearer context is transferred from the SN to the MN).
10.
If applicable, a path update is performed.

SN initiated SN Modification without MN involvement
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Figure 10.3.1-3 SN modification - SN initiated without MN involvement

Editor’s note: The exact details of this procedure are FFS.

The SN initiated modification without MN involved procedure is used to modify the configuration within SN in case no coordination with MN is required, including the addition/modification/release of SCG Scell and PSCell change. Figure 10.3.1-3 shows an example signalling flow for SN initiated SN modification procedure, without MN involvement. The SN can decide whether the Random Access procedure is required.

1. 
The SN sends the RRCConnectionReconfiguration message to the UE through SRB3.
2. 
The UE applies the new configuration and replies with 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.
3.   If instructed, the UE performs synchronisation towards the PSCell of the SN as described in SgNB Addition procedure. Otherwise the UE may perform UL transmission after having applied the new configuration.

Transfer of an NR RRC message to the UE (when SRB3 is not used)
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Figure 10.3.1-4 Transfer of an NR RRC message to the UE

Editor’s note: The exact details of this procedure are FFS.

The SN initiates the procedure when it needs to transfer an NR RRC message to the UE and SRB3 is not used.

1. 
The SN initiates the procedure by sending the SgNB Modification Required to the MN. 

2.
The MN forwards the NR RRC message to the UE in the RRCConnectionReconfiguration message.

3. 
The UE applies the new configuration and replies with the RRCConnectionReconfigurationComplete message. 

4.
The MN forwards the NR RRC response message to the SN in the SgNB Modification Complete message.

10.3.2
MR-DC with 5GC

Editor’s note: MR-DC with the 5GC is not complete and is targeted for completion in June 2018.

The SN Modification procedure may be initiated either by the MN or by the SN and be used to modify, establish or release PDU session/QoS Flow contexts, to transfer PDU session/QoS Flow contexts to and from the SN or to modify other properties of the UE context within the same SN. It may also be used to transfer an NR RRC message from the SN to the UE via the MN and the response from the UE via MN to the SN (e.g. when SRB3 is not used).
The SN modification procedure does not necessarily need to involve signalling towards the UE.

MN initiated SN Modification
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Figure 10.3.2-1: SN Modification procedure - MN initiated 
Editor’s note: The figure above might need revision, e.g. align to the actual Xn and RRC message and IE names.

The MN uses the procedure to initiate configuration changes of the SCG within the same SN, including addition, modification or release PDU session/QoS Flows mapped onto SCG bearer(s), SCG split bearer(s) and MCG split bearer(s). The MN uses the procedure to query the current SCG configuration, e.g. when delta configuration is applied in a MN initiated SN change. MN may not use the procedure to initiate the addition, modification or release of SCG Scells. The SN may reject the request, except if it concerns the release of PDU session/QoS flow. Figure 10.3.2-1 shows an example signalling flow for a MN initiated SN Modification procedure.

Editor’s note: It is FFS whether the MN can initiate the addition/modification/release of DRB in SN side.
Editor’s note: It is FFS how the PDU sessions and QoS flows are mapped to bearers, and whether SN can reject some requests related to release of those.

Editor’s note: It is FFS whether the MN needs to use this procedure to perform handover within the same MN while keeping the SN.

1.
The MN sends the SN Modification Request message, which may contain PDU session/QoS Flow context related or other UE context related information, data forwarding address information (if applicable) and the requested SCG configuration information, including the UE capabilities coordination result to be used as basis for the reconfiguration by the SN. In case of SCG Change, SCG Change Indication is included.

NOTE:
MN may request the establishment or release of SCG or MCG Split or SCG split bearer while not reconfiguration to MCG bearer, which can be performed without SCG change.

2.
The SN responds with the SN Modification Request Acknowledge message, which may contain new SCG radio configuration information within a SN RRC configuration message with contents depending on the bearer option, and data forwarding address information (if applicable). In case of SCG change for E-RABs (re)configured with 2x bearer option, when there are other bearer served by this SCG, the SgNB includes SCG radio resource configuration in which the PDCP configuration is maintained and SCG Logical Channel Configuration is released, within a NR RRC Configuration message. Otherwise (when there is no other beaerer served by this SCG) and for when SCG Failure is detected, the SgNB includes SCG radio resource configuration in which only the PDCP configuration is maintained and the rest of SCG radio resource configuration is released.
Editor’s note: It is FFS whether the SN may initiate a SCG Change in step 2.

3/4.
The MN initiates the RRC connection reconfiguration procedure, including SN RRC configuration message. The UE applies the new configuration and replies with MN RRC reconfiguration complete message, including a SN RRC response message. 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.
Upon successful completion of the reconfiguration, the success of the procedure is indicated in the SN Reconfiguration Complete message.
6.
If instructed, the UE performs synchronisation towards the PSCell of the SN as described in SN addition procedure. Otherwise, the UE may perform UL transmission after having applied the new configuration.
7/8.
If applicable, data forwarding between MN and the SN takes place (Figure 10.3.2-1 depicts the case where a PDU session/QoS Flow context is transferred from the MN to the SN).

9.
If applicable, a PDU Session path update procedure is performed.

Editor’s note: The exact procedure of Path Switch for PDU sessions is FFS.

SN initiated SN Modification with MN involvement
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Figure 10.3.2-2: SN Modification procedure - SN initiated with MN involvement

Editor’s note: The figure above might need revision, e.g. align to the actual Xn and RRC message and IE names.

The SN uses the procedure to perform configuration changes of the SCG within the same SN, e.g. to trigger the modification/release of PDU session/QoS flows and to trigger PSCell changes. The MN cannot reject the release request of PDU session/QoS flows. Figure 10.3.2-2 shows an example signalling flow for SN initiated SN Modification procedure.

Editor’s note: Other functions of SN modification procedure are FFS.

1.
The SN sends the SN Modification Required message including a SN RRC configuration message, which may contain PDU session/QoS Flow context related, other UE context related information and the new radio resource configuration of SCG. For the release or modification of PDU session/QoS flow, a corresponding PDU session/QoS Flows list is included in the SN Modification Required message. In case of SCG Change, SCG Change Indication is included.


The SN can decide whether the change of security key is required, i.e. SCG change.
2/3.
The MN initiated SN Modification procedure may be triggered by SN Modification Required message. 
Editor’s note: Further details of the MN initiated SN modifications procedure are FFS.
4.
The MN sends the MN RRC reconfiguration message to the UE including the SN RRC configuration message the new SCG radio resource configuration.
5.
The UE applies the new configuration and sends the MN RRC reconfiguration complete message, including an encoded SN RRC response message. 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.

6.  Upon successful completion of the reconfiguration, the success of the procedure is indicated in the SN Modification Confirm message containing the encoded SN RRC response message.
7.
If instructed, the UE performs synchronisation towards the PSCell configured by the SN as described in SN Addition procedure. Otherwise, the UE may perform UL transmission directly after having applied the new configuration.
8/9.
If applicable, data forwarding between MN and the SN takes place (Figure 10.3.2-2 depicts the case where a PDU session/QoS Flow context is transferred from the SN to the MN).
10.
If applicable, a PDU Session path update procedure is performed.

Editor’s note: The exact procedure of Path Switch for PDU sessions is FFS.

SN initiated SN Modification without MN involvement
This procedure is not supported for NE-DC.
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Figure 10.3.2-3 SN Modification – SN initiated without MN involvement

Editor’s note: The exact details of this procedure are FFS.

The SN initiated SN modification procedure without MN involvement is used to modify the configuration within SN in case no coordination with MN is required, including the addition/modification/release of SCG Scell and PSCell change. Figure 10.3.2-3 shows an example signalling flow for SN initiated SN modification procedure without MN involvement. The SN can decide whether the Random Access procedure is required.
1. 
The SN sends the SN RRC reconfiguration message to the UE through SRB3.
2. 
The UE applies the new configuration and replies with the SN RRC reconfiguration complete message. In case the UE is unable to comply with (part of) the configuration included in the SN RRC reconfiguration message, it performs the reconfiguration failure procedure.
3.   If instructed, the UE performs synchronisation towards the PSCell of the SN as described in SN Addition procedure. Otherwise the UE may perform UL transmission after having applied the new configuration.

Transfer of an NR RRC message to the UE (when SRB3 is not used)
Editor’s note: FFS whether this procedure applies more in general to the transfer of SN RRC messages to the UE (i.e. also for NE-DC).
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Figure 10.3.2-4 Transfer of an NR RRC message to the UE

Editor’s note: The exact details of this procedure are FFS.

The SN initiates the procedure when it needs to transfer an NR RRC message to the UE and SRB3 is not used.

1. 
The SN initiates the procedure by sending the SN Modification Required to the MN. 

2.
The MN forwards the NR RRC message to the UE in the RRC reconfiguration message.

3. 
The UE applies the new configuration and replies with the RRC reconfiguration complete message. 

4.
The MN forwards the NR RRC response message to the SN in the SN Modification Complete message.
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