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7.5
SRB3

The decision to establish SRB3 is taken by the SN, which provides the SRB3 configuration using an SN RRC message. SRB3 establishment and release can be done at Secondary Node Addition and Change of Secondary Node. SRB3 reconfiguration can be done at Secondary Node Modification procedure.
Editor’s note: It is FFS whether SRB3 establishment and release can also be done at Secondary Node Modification.
SRB3 can be used to send SN RRC Reconfiguration, SN RRC Reconfiguration Complete and SN Measurement Report messages. SN RRC Reconfiguration Complete messages are mapped to the same SRB as the message initiating the procedure. SN Measurement Report messages are mapped to SRB3, if configured, regardless of whether the configuration is received directly from the SN or via the MN. No MN RRC messages are mapped toSRB3.
SRB3 is modelled as one of the SRBs defined in TS 38.331 [4] and uses the NR-DCCH logical channel type. RRC PDUs on SRB3 are ciphered and integrity protected using NR PDCP, with security keys derived from S-KgNB. The SN selects ciphering and integrity protection algorithms for the SRB3 and indicates them to the MN within the SCG Configuration.

NOTE:
A NR SCG RRC message sent via E-UTRA MCG SRB is protected by E-UTRA MCG SRB security (NR security is not used in this case).


SRB3 is of higher scheduling priority than all DRBs. The default scheduling priorities of MCG split SRB1 and SRB3 are the same.
There is no requirement on the UE to perform any reordering of RRC messages between SRB1 and SRB3.

When SCG is released, SRB3 is released.

7.6
Split SRB

MCG split SRB is supported for both SRB1 and SRB2 (MCG split SRB is not supported for SRB0). RRC PDUs on MCG split SRB are ciphered and integrity protected using NR PDCP.

MCG split SRB can be configured by the MN in Secondary Node Addition and/or Modification procedure, with SN configuration part provided by the SN. A UE can be configured with both MCG split SRB and SRB3 simultaneously. SRB3 and the SCG leg of MCG split SRB can be independently configured,


For the MCG split SRB, the selection of transmission path in downlink depends on network implementation. For uplink, the UE is configured via MN RRC signalling whether to use MCG path, SCG path or duplicate the transmission on both MCG and SCG.
Editor’s note: Behaviour in case of SCG failure when SCG is the configured path is FFS.
7.7
SN/MN failure handling

If radio link failure is detected for MCG, the UE initiates the RRC connection re-establishment procedure with the Pcell. If radio link failure is detected for SCG, the UE suspends SCG transmissions for all radio bearers, and reports SCG failure information to MN.

In EN-DC and NGEN-DC, the following SN failure cases are supported:
-
SN RLF;

-
SN change failure;

-
SN configuration failure (only for messages on SRB3);

-
SN RRC integrity check failure;

Editor’s note: FFS whether the agreement above (formally taken explicitly referring to the case where the MN is an eNB) can be extended to all MR-DC cases
Editor’s note: FFS whether exceeding the maximum uplink transmission timing difference is also supported (if MR-DC supports the synchronised operation case which is RAN1 decision)

In EN-DC and NGEN-DC, upon SN failure the UE suspends SCG transmissions for all radio bearers and reports the SCG Failure Information to the MN, instead of triggering reestablishment.
Editor’s note: FFS whether the agreement above (formally taken explicitly referring to the case where the MN is an eNB) can be extended to all MR-DC cases.

In all SN failure cases, the UE maintains the current measurement configurations from both the MN and the SN and the UE continues measurements based on configuration from the MN and the SN. The SN measurements configured to be routed via the MN will continue to be reported after the SN failure.

The UE includes in the SCG Failure Information message the measurement results available according to current measurement configuration of both the MN and the SN.
The MN handles the SCG Failure Information message and may decide to keep, change, or release the SN/SCG. In all the cases, the measurement results according to the SN configuration may be forwarded to the old SN and/or to the new SN.
8
Bearer handling aspects

8.1
QoS aspects
Editor’s note: Only DC specific aspects are covered here. Other Stage 2 QoS related aspects are described in TS 36.300 and TS 38.300.

In EN-DC, the E-UTRAN QoS framework defined in TS 36.300 [2] applies:

-
E-RAB (and concerning S1-U bearer) is established between the EPC and the SN for SCG bearers and SCG split bearers.
-
X2-U is established between the MN and the SN for MCG split bearers and SCG split bearers.
-
DRB is established between the SN and the UE for SCG bearers, MCG split bearers and SCG split bearers.

In MR-DC with 5GC:
-
The NG-RAN QoS framework defined in TS 38.300 [3] applies.

-
QoS flows belonging to the same PDU session may be mapped to different bearer types (see subclause 4.2.2) and as a result there may be two different SDAP entities configured for the same PDU session: one at the MN and another one at the SN, in which case the MN decides which QoS flows are assigned to the SDAP entity in the SN.
-
The node that hosts an SDAP entity decides how to map QoS flows to DRBs.
-
If the SDAP entity is hosted by the MN and the MN decides that SCG resources are to be configured it provides QoS flow to DRB mapping information and the respective per QoS flow information to the SN. 
-
If the SDAP entity is hosted by the SN, the MN provides sufficient QoS related information to enable the SN to configure appropriate SCG resources and to request the configuration of appropriate MCG resources. The MN may offer MCG resources to the SN and may indicate for GBR QoS flows the amount offered to the SN on a per QoS flow level. The MN shall also decide the split of DL UE AMBR limits among the MN and the SN and indicate per DL UE AMBR limits to be respected by the SN.
-
The node that hosts the PDCP entity enforces the respective DL UE AMBR limits.
Editor’s note: Handling of UL UE-AMBR is FFS.
To support PDU sessions mapped to different bearer types, MR-DC with 5GC provides the possibility for the MN to request the 5GC:

-
For some PDU sessions of a UE: Direct the User Plane traffic of the whole PDU session either to the MN or to the SN. In that case, there is a single NG-U tunnel termination at the NG-RAN for such PDU session. 
-
The MN may request to change this assignment during the life time of the PDU session.
-
For some other PDU sessions of a UE: Direct the User Plane traffic of a subset of the QoS flows of the PDU session to the SN (respectively MN) while the rest of the QoS flows of the PDU session is directed to the MN (respectively SN). In that case, there are two NG-U tunnel terminations at the NG-RAN for such PDU session. 
-
The MN may request to change this assignment during the life time of the PDU session.
Editor’s note: It is FFS whether the MN may request to change PDU session between single and two NG-U tunnel terminations at the NG-RAN.

8.2
Bearer type configuration

In MR-DC, all the possible bearer type change options are supported:

-
MCG bearer to/from MCG/SCG split bearer

-
MCG bearer to/from SCG bearer

-
SCG bearer to/from MCG/SCG split bearer

-
MCG bearer to MCG bearer

-
SCG bearer to SCG bearer

-
MCG split bearer to MCG split bearer

-
SCG split bearer to SCG split bearer

-
MCG split bearer to/from SCG split bearer

For EN-DC:

-
when the security key is changed for a bearer then PDCP and RLC are re-established;

Editor’s note: It is FFS whether in this case MAC is reset.
-
for MCG bearer, split bearer and SCG bearer, during handover MCG/SCG PDCP and RLC are re-established and MCG/SCG MAC is reset; 

-
if a bearer type change happens through handover procedure then for MCG bearer, split bearer and SCG bearer, MCG/SCG PDCP/RLC are re-established and MCG/SCG MAC is reset;

-
if a bearer type change happens through SN change procedure, then SCG PDCP /RLC are re-established and SCG MAC is reset;

-
one step (direct) bearer type change between MCG to/from MCG split bearer without using the handover procedure is supported;

-
one step (direct) bearer type change between SCG to/from SCG split bearer without using the handover or SN change procedure is supported;

-
for direct bearer type change between MCG bearer and SCG bearer MAC is not reset; the original RLC entity is released and new RLC entity is established.

Editor’s note: FFS whether PDCP is re-established for the bearer type change between MCG bearer and SCG bearer, if NR PDCP is used for MCG bearer.
8.3
Bearer type selection
In EN-DC, for each radio bearer the MN decides the location of the PDCP entity and whether the bearer is split or not.

In MR-DC with 5GC, the following principles apply:
-
The MN decides per PDU session the location of the SDAP entity, i.e. whether it shall be hosted by the MN or the SN or by both.
-
If the MN decides to host an SDAP entity it may decide some of the related QoS flows to be realized as MCG bearer, and the others to be realized as MCG split bearer. 

-
If the MN decides that an SDAP entity shall be hosted in the SN, some of the related QoS flows may be realized as SCG bearer, while the others may be realized as SCG split bearer.
Editor’s Note: The SN’s and the MN’s roles in the decisions process on which bearer type to be realised for a QoS flow need further discussions.















8.4
User data forwarding

Editor’s note: the following text only covers EN-DC but it should be made more generic to cover MR-DC with 5GC as well. 
Upon EN-DC specific activities, user data forwarding may be performed for E-RABs configured with the SCG bearer option, with the MCG split bearer option or with the SCG split bearer option. The behaviour of the node from which data is forwarded is the same as specified for the "source eNB" for handover, the behaviour of the node to which data is forwarded is the same as specified for the "target eNB" for handover. 
If data forwarding for MCG/SCG split bearer option is applied, the PDCP PDUs which are not acknowledged by the UE are forwarded from the corresponding node to the node hosting PDCP in the course of procedures involving the release of the SCG/MCG part of the split bearer (e.g., Secondary Node Modification, Secondary Node Release, Change of Secondary Node).
9
Security related aspects

Editor’s note: Only DC specific aspects are covered here. Other Stage 2 security related aspects are described in TS 36.300 and TS 38.300.

EN-DC can only be configured after security activation in the MN. 

In EN-DC, for bearers configured with NR PDCP the network configures the UE with either KeNB or S-KgNB.

For mobility scenarios that involve only a change of the SCG (i.e. no Pcell handover and hence no KeNB change), S-KgNB key refresh is not required if the PDCP anchor point of the SN is not changed.
For MR-DC with 5GC, UP integrity protection can be configured on a per radio bearer basis.
10
Multi-Connectivity operation related aspects

10.1
General
Similar procedures as defined under section 10.1.2.8 (Dual Connectivity operation) in TS 36.300 [2] apply for MR-DC.
10.2
Secondary Node Addition
10.2.1
EN-DC

Editor’s note: details of the RRC signalling are FFS and pending RAN2 agreement.

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 (PSCell) of the SCG. Figure 10.2.1-1 shows the Secondary Node Addition procedure.
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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 the SgNB Addition Request Acknowledge message containing a NR RRC configuration 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,
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. 
Editor’s note: FFS whether above holds 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.

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 SN 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.

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: details of the RRC signalling are FFS and pending RAN2 agreement. Details of the Xn procedures are FFS and pending RAN3 agreement.

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 (PSCell) 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 the SN Addition Request Acknowledge message containing a SN RRC configuration 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.
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

Editor’s note: Details of RRC signalling are FFS and pending RAN2 agreement.

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 (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 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). 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 and data forwarding address information (if applicable).  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.
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 the NR RRC configuration message. The UE applies the new configuration 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.

5.
Upon successful completion of the reconfiguration, the success of the procedure is indicated in the SgNB Reconfiguration Complete message.
6.
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.

7/8.
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).

9.
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 Scell(s) (other than PSCell), 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 Scells (other than PSCell), 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, SCG Change Indication may be included, e.g. in case of change of security key.

The SN can decide whether the Random Access procedure 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.

Editor’s note: It is FFS whether, when the SgNB Modification Required message contains SCG-Config in step 1, the following MN initiated SgNB Modification procedure triggered by the MN in step 2 can be used for anything that would require a new SCG configuration

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.

Editor’s note: It is FFS whether the SN may communicate directly with the UE (steps 4b and 5b) in case of SN initiated SN Modification.

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. Figure 10.3.1-3 shows an example signalling flow for SN initiated SN modification procedure, without MN involvement.
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.
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: details of the RRC signalling are FFS and pending RAN2 agreement. Details of the Xn procedures are FFS and pending RAN3 agreement.

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 (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.
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, and data forwarding address information (if applicable).
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 SCG Scell(s) (other than PSCell), PDU session/QoS flows and to trigger PSCell changes. The MN cannot reject the release request of SCG Scells (other than PSCell), 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 Random Access procedure 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. Figure 10.3.2-3 shows an example signalling flow for SN initiated SN modification procedure without MN involvement.
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.
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.
10.4
Secondary Node Release (MN/SN initiated)

10.4.1
EN-DC

Editor’s note: details of the RRC signalling are FFS and pending RAN2 agreement.

The Secondary Node Release procedure may be initiated either by the MN or by the SN and is used to initiate the release of the UE context at the SN. The recipient node of this request cannot reject it.

It does not necessarily need to involve signalling towards the UE, e.g., in case of the RRC connection re-establishment due to Radio Link Failure in MN.

MN initiated SN Release
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Figure 10.4.1-1: SN Release procedure – MN initiated

Figure 10.4.1-1 shows an example signalling flow for the MN initiated Secondary Node Release procedure. 

1.
The MN initiates the procedure by sending the SgNB Release Request message. If data forwarding is requested, the MN provides data forwarding addresses to the SN. 

2/3.
If required, the MN indicates in the RRCConnectionReconfiguration message towards the UE that the UE shall release the entire SCG configuration. In case the UE is unable to comply with (part of) the configuration included in the RRCConnectionReconfiguration message, it performs the reconfiguration failure procedure.

NOTE:
If 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 SN to the MN takes place.

6.
If applicable, the path update procedure is initiated.

7.
Upon reception of the UE Context Release message, the SN can release radio and C-plane related resource associated to the UE context. Any ongoing data forwarding may continue.

SN initiated SN Release
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Figure 10.4.1-2: SN Release procedure – SN initiated

Figure 10.4.1-2 shows an example signalling flow for the SN initiated Secondary Node Release procedure. 

1.
The SN initiates the procedure by sending the SgNB Release Required message which does not contain inter-node message.

2.
If data forwarding is requested, the MN provides data forwarding addresses to the SN in the SgNB Release Confirm message. The SN may start data forwarding and stop providing user data to the UE as early as it receives the SgNB Release Confirm message.

3/4.
If required, the MN indicates in the RRCConnectionReconfiguration message towards the UE that the UE shall release the entire SCG configuration. In case the UE is unable to comply with (part of) the configuration included in the RRCConnectionReconfiguration message, it performs the reconfiguration failure procedure.

NOTE:
If 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 SN to the MN takes place.

7.
If applicable, the path update procedure is initiated.

8.
Upon reception of the UE Context Release message, the SN can release radio and C-plane related resource associated to the UE context. Any ongoing data forwarding may continue.

10.4.2
MR-DC with 5GC

Editor’s note: details of the RRC signalling are FFS and pending RAN2 agreement. Details of the Xn procedures are FFS and pending RAN3 agreement.

The SN Release procedure may be initiated either by the MN or by the SN and is used to initiate the release of the UE context and relevant SCG resources at the SN. The recipient node of this request cannot reject it.

MN initiated SN Release
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Figure 10.4.2-1: SN release 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.

Figure 10.4.2-1 shows an example signalling flow for the MN initiated SN Release procedure. 

1.
The MN initiates the procedure by sending the SN Release Request message. If data forwarding is requested, the MN provides data forwarding addresses to the SN.
2/3.
If required, the MN indicates in the MN RRC reconfiguration message towards the UE that the UE shall release the entire SCG configuration. 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.

NOTE:
If 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 SN to the MN takes place.

6.
If applicable, the PDU Session pate procedure is initiated.

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

7.
Upon reception of the UE Context Release message, the SN can release radio and C-plane related resource associated to the UE context. Any ongoing data forwarding may continue.
SN initiated SN Release

[image: image14.emf]UE MN SN UPF AMF

1. SN Release Required

3. RRCConnectionReconfiguration

4. RRCConnectionReconfigurationComplete

5. SNStatus Transfer

6. Data Forwarding

7. PDU Session Path Update procedure

2. SN Release Confirm

8. UE Context Release


Figure 10.4.2-2: SN release procedure - SN initiated
Editor’s note: The figure above might need revision, e.g. align to the actual Xn and RRC message and IE names.

Figure 10.4.2-2 shows an example signalling flow for the SN initiated SN Release procedure. 

1.
The SN initiates the procedure by sending the SN Release Required message which does not contain any inter-node message.

2.
If data forwarding is requested, the MN provides data forwarding addresses to the SN in the SN Release Confirm message. The SN may start data forwarding and stop providing user data to the UE as early as it receives the SN Release Confirm message.

3/4.
If required, the MN indicates in the MN RRC reconfiguration message towards the UE that the UE shall release the entire SCG configuration. 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.

NOTE:
If 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 SN to the MN takes place.

7.
If applicable, the PDU Session path update procedure is initiated.

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

8.
Upon reception of the UE Context Release message, the SN can release radio and C-plane related resource associated to the UE context. Any ongoing data forwarding may continue.
10.5
Change of Secondary Node (MN/SN initiated)

10.5.1
EN-DC

Editor’s note: Details of RRC signalling are FFS and pending RAN2 agreement. Details of the Xn procedures are FFS and pending RAN3 agreement.

The change of Secondary Node procedure is initiated either by MN or SN and used to transfer a UE context from a source SN to a target SN and to change the SCG configuration in UE from one SN to another.

NOTE:
Inter-RAT SN change procedure with single RRC reconfiguration is not supported in this version of the protocol (i.e. no transition from EN-DC to DC).
The Change of Secondary Node procedure always involves signalling over MCG SRB towards the UE.
MN initiated SN Change
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Figure 10.5.1-1: Change of SN – MN initiated

Figure 10.5.1-1 shows an example signalling flow for the MN initiated Change of Secondary Node:

1/2.
The MN initiates the change of SN by requesting the target SN to allocate resources for the UE by means of the SgNB Addition procedure. The MN may include measurement results related to the target SN. If forwarding is needed, the target SN provides forwarding addresses to the MN. 
NOTE:
The MN may send the SgNB Modification Request message to request the current SCG configuration before step 1.
Editor’s note: Availability of RACH-less access is FFS.
3.
If the allocation of target SN resources was successful, the MN initiates the release of the source SN resources. If data forwarding is needed the MN provides data forwarding addresses to the source SN. Either direct data forwarding or indirect data forwarding is used for SCG bearer and SCG split bearer. Only indirect data forwarding is used for MCG Split bearer. Reception of the SgNB Release Request message triggers the source SN to stop providing user data to the UE and, if applicable, to start data forwarding.

4/5.
The MN triggers the UE to apply the new configuration. The MN indicates to the UE the new configuration in the RRCConnectionReconfiguration message including the NR RRC configuration message generated by the target SN. The UE applies the new configuration and sends the RRCConnectionReconfigurationComplete message, including the encoded NR RRC response message for the target SN. 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.
If the RRC connection reconfiguration procedure was successful, the MN informs the target SN via SgNBReconfigurationComplete message with the encoded NR RRC response message for the target SN.
7.
The UE synchronizes to the target SN.

8/9.
If applicable, data forwarding from the source SN takes place. It may be initiated as early as the source SN receives the SgNB Release Request message from the MN.

10-14.
If one of the bearer contexts was configured with the SCG or SCG split bearer option at the source SN, path update is triggered by the MN.

15.
Upon reception of the UE Context Release message, the source SN can release radio and C-plane related resource associated to the UE context. Any ongoing data forwarding may continue.

SN initiated SN Change
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Figure 10.5.1-2: Change of SN – SN initiated
Editor’s note: The figure above might need further revision.
Figure 10.5.1-2 shows an example signalling flow for the Change of Secondary Node initiated by the SN:
1.
The source SN initiates the SN change procedure by sending SgNB Change Required message which contains target SN ID information and may include measurement results related to the target SN.

2/3.
The MN requests the target SN to allocate resources for the UE by means of the SgNB Addition procedure, including the measurement results related to the target SN received from the source SN. If forwarding is needed, the target SN provides forwarding addresses to the MN.
4/5.
The MN triggers the UE to apply the new configuration. The MN indicates the new configuration to the UE in the RRCConnectionReconfiguration message including the NR RRC configuration message generated by the target SN. The UE applies the new configuration and sends the RRCConnectionReconfigurationComplete message, including the encoded NR RRC response message for the target SN. 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.
If the allocation of target SN resources was successful, the MN confirms the release of the source SN resources. If data forwarding is needed the MN provides data forwarding addresses to the source SN. Either direct data forwarding or indirect data forwarding is used for SCG bearer and SCG split bearer. Only indirect data forwarding is used for MCG Split bearer. Reception of the SgNB Change Confirm message triggers the source SN to stop providing user data to the UE and, if applicable, to start data forwarding.

7.
If the RRC connection reconfiguration procedure was successful, the MN informs the target SN via SgNB Reconfiguration Complete message with the encoded NR RRC response message for the target SN.  
8.
The UE synchronizes to the target SN.

9/10.
If applicable, data forwarding from the source SN takes place. It may be initiated as early as the source SN receives the SgNB Change Confirm message from the MN.

11-15.
If one of the bearer contexts was configured with the SCG bearer or SCG split bearer option at the source SN, path update is triggered by the MN.
16.
Upon reception of the UE Context Release message, the source SN can release radio and C-plane related resource associated to the UE context. Any ongoing data forwarding may continue.
10.5.2
MR-DC with 5GC

Editor’s note: details of the RRC signalling are FFS and pending RAN2 agreement. Details of the Xn procedures are FFS and pending RAN3 agreement.

MN initiated SN Change
The MN initiated SN change procedure is used to transfer a UE context from the source SN to a target SN and to change the SCG configuration in UE from one SN to another.

The Change of Secondary Node procedure always involves signalling over MCG SRB towards the UE.
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Figure 10.5.2-1: SN change 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.

Figure 10.5.2-1 shows an example signalling flow for the SN Change initiated by the MN:

1/2.
The MN initiates the SN change by requesting the target SN to allocate resources for the UE by means of the SN Addition procedure. The MN may include measurement results related to the target SN. If data forwarding is needed, the target SN provides data forwarding addresses to the MN.

NOTE:
The MN may send the SN Modification Request message to request the current SCG configuration before step 1.
3.
If the allocation of target SN resources was successful, the MN initiates the release of the source SN resources. If data forwarding is needed the MN provides data forwarding addresses to the source SN. Either direct data forwarding or indirect data forwarding is used for SCG bearers and SCG split bearer. Only indirect data forwarding is used for MCG Split bearers. Reception of the SN Release Request message triggers the source SN to stop providing user data to the UE and, if applicable, to start data forwarding.


4/5.
The MN triggers the UE to apply the new configuration. The MN indicates the new configuration to the UE in the MN RRC reconfiguration message including the target SN RRC configuration message. The UE applies the new configuration and sends the MN RRC reconfiguration complete message, including the encoded SN RRC response message for the target 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.

6.
If the RRC connection reconfiguration procedure was successful, the MN informs the target SN via SN Reconfiguration Complete message with the encoded SN RRC message for the target SN.

7.
The UE synchronizes to the target SN.

8/9.
If applicable, data forwarding from the source SN takes place. It may be initiated as early as the source SN receives the SN Release Request message from the MN.

10-14.
If one of the PDU session/QoS Flow was configured with the SCG or SCG split bearer option at the source SN, path update procedure is triggered by the MN.

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

15.
Upon reception of the UE Context Release message, the source SN can release radio and C-plane related resource associated to the UE context. Any ongoing data forwarding may continue
SN initiated SN Change
The SN initiated SN change procedure is used to transfer a UE context from the source SN to a target SN and to change the SCG configuration in UE from one SN to another.
Editor’s note: It is FFS whether this procedure is applicable for NE-DC.
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Figure 10.5.2-2: SN change procedure - SN initiated
Editor’s note: The figure above might need revision, e.g. align to the actual Xn and RRC message and IE names.

Figure 10.5.2-2 shows an example signalling flow for the SN Change initiated by the SN:

1.
The source SN initiates the SN change procedure by sending the SN Change Required message, which contains a candidate target node ID and may include measurement results related to the target SN.


2/3.
The MN requests the target SN to allocate resources for the UE by means of the SN Addition procedure, including the measurement results related to the target SN received from the source SN. If data forwarding is needed, the target SN provides data forwarding addresses to the MN.

4/5.
The MN triggers the UE to apply the new configuration. The MN indicates the new configuration to the UE in the MN RRC reconfiguration message including the SN RRC configuration message generated by the target SN. The UE applies the new configuration and sends the MN RRC reconfiguration complete message, including the encoded SN RRC response message for the target 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.

6.
If the allocation of target SN resources was successful, the MN confirms the change of the source SN. If data forwarding is needed the MN provides data forwarding addresses to the source SN. Either direct data forwarding or indirect data forwarding is used for SCG bearers and SCG split bearers. Only indirect data forwarding is used for MCG Split bearers. Reception of the SN Change Confirm message triggers the source SN to stop providing user data to the UE and, if applicable, to start data forwarding.
7.
If the RRC connection reconfiguration procedure was successful, the MN informs the target SN via SN Reconfiguration Complete message with the encoded SN RRC response message for the target SN. 
8.
The UE synchronizes to the target SN.

9/10.
If applicable, data forwarding from the source SN takes place. It may be initiated as early as the source SN receives the SN Change Confirm message from the MN.

11-15.
If one of the PDU session/QoS Flow was configured with the SCG bearer option or SCG split bearer option at the source SN, path update procedure is triggered by the MN.

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

16.
Upon reception of the UE Context Release message, the source SN can release radio and C-plane related resource associated to the UE context. Any ongoing data forwarding may continue.
10.6
SCG change
"SCG change" refers to a synchronous SCG reconfiguration procedure towards the UE involving random access on PSCell. This procedure is used to establish SCG, and can be used to reconfigure the SCG configuration. During SCG change, MAC entity configured for SCG is reset and RLC configured for SCG is re-established regardless of the bearer type(s) established on SCG. For SCG bearer and SCG split bearer, PDCP configured for SCG is re-established.
Editor’s note: FFS whether PDCP configured for SCG is re-established at SCG change for SCG and SCG split bearers.

In case of reconfiguration from MCG split bearer to MCG bearer, RLC configured for SCG is released; in case of reconfiguration from SCG split bearer to SCG bearer, RLC configured for MCG is released. To perform SCG change within the same SN, the SN Modification procedure as described in section 10.3 is used. To perform SCG change between different SN, the SN change as described in section 10.5 is used.

10.7
Inter-Master Node handover without Secondary Node change
10.7.1
EN-DC

Editor’s note: Details of RRC signalling are FFS and pending RAN2 agreement.
Inter-Master Node handover without Secondary Node change is used to transfer context data from a source MN to a target MN while the context at the SN is kept.

NOTE:
Inter-RAT Inter-Master node handover without SN change is not supported in this version of the protocol (i.e. no transition from EN-DC to NR-NR DC).
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Figure 10.7.1-1: Inter-MN handover without SN change

Figure 10.7.1-1 shows an example signaling flow for inter-Master Node handover without Secondary Node change:

1.
The source MN starts the handover procedure by initiating the X2 Handover Preparation procedure. The source MN includes the SN UE X2AP ID and SN ID as a reference to the UE context in the SN that was established by the source MN in the Handover Request message.

Editor’s note: FFS whether the source MN includes the SCG configuration in the HandoverPreparationInformation.

2.
If the target MN decides to keep the SN, the target MN sends SgNB Addition Request to the SN including the SN UE X2AP ID as a reference to the UE context in the SN that was established by the source MN.

3.
The SN replies with SgNB Addition Request Acknowledge.

4.
The target MN includes within the Handover Request Acknowledge message a transparent container to be sent to the UE as an RRC message to perform the handover, and may also provide forwarding addresses to the source MN. The target MN indicates to the source MN that the UE context in the SN is kept if the target MN and the SN decided to keep the UE context in the SN in step 2 and step 3.

5.
The source MN sends SgNB Release Request to the SN. The source MN indicates to the SN that the UE context in SN is kept. If the indication as the UE context kept in SN is included, the SN keeps the UE context.

6.
The source MN triggers the UE to apply the new configuration.

7/8.
The UE synchronizes to the target MN and replies with RRCConnectionReconfigurationComplete message.
9.
The UE synchronizes to the SN.

10.
If the RRC connection reconfiguration procedure was successful, the target MN informs the SN via SgNB Reconfiguration Complete message.
11/12.
Data forwarding from the source MN takes place. Data forwarding may be omitted for SCG bearers and SCG split bearers. Direct data forwarding from the source MN to the SN is not possible for split bearers.
NOTE:
Direct data forwarding may occur only for bearer type change.

13-16.
The target MN initiates the S1 Path Switch procedure.

NOTE:
If new UL TEIDs of the S-GW are included, the target MN performs MN initiated SN Modification procedure to provide them to the SN.

17.
The target MN initiates the UE Context Release procedure towards the source MN.

18.
Upon reception of the UE Context Release message, the SN can release C-plane related resource associated to the UE context towards the source MN. Any ongoing data forwarding may continue. The SN shall not release the UE context associated with the target MN if the indication was included in the SgNB Release Request in step 5.

10.7.2
MR-DC with 5GC

Editor’s note: details of the RRC signalling are FFS and pending RAN2 agreement. Details of the Xn procedures are FFS and pending RAN3 agreement.

Inter-MN handover without SN change is used to transfer UE context data from a source MN to a target MN while the UE context at the SN is kept. 
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Figure 10.7.2-1: Inter-MN handover without SN change procedure

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

Figure 10.7.2-1 shows an example signaling flow for inter-MN handover without SN change:

1.
The source MN starts the handover procedure by initiating the Xn Handover Preparation procedure. The source MN includes the source SN UE XnAP ID and SN ID as a reference to the UE context in the SN that was established by the source MN in the Handover Request message.

Editor’s note: FFS whether the source MN includes the SCG configuration in the HandoverPreparationInformation.

2.
If the target MN decides to keep the source SN, the target MN sends SN Addition Request to the SN including the SN UE XnAP ID as a reference to the UE context in the SN that was established by the source MN.

3.
The SN replies with SN Addition Request Acknowledge.

4.
The target MN includes within the Handover Request Acknowledge message a transparent container to be sent to the UE as an RRC message to perform the handover, and may also provide forwarding addresses to the source MN. The target MN indicates to the source MN that the UE context in the SN is kept if the target MN and the SN decided to keep the UE context in the SN in step 2 and step 3.

5.
The source MN sends SN Release Request message to the SN. The source MN indicates to the SN that the UE context in SN is kept. If the indication as the UE context kept in SN is included, the SN keeps the UE context..

6.
The source MN triggers the UE to perform handover and apply the new configuration.
7/8.
The UE synchronizes to the target MN and replies with MN RRC reconfiguration complete message.

9.
The UE synchronizes to the SN.

10.
If the RRC connection reconfiguration procedure was successful, the target MN informs the SN via SN Reconfiguration Complete message.

11/12.
Data forwarding from the source MN takes place. Data forwarding may be omitted for SCG bearers and SCG split bearers. Direct data forwarding from the source MN to the SN is not possible for MCG split bearers.

NOTE:
Direct data forwarding may occur only for bearer type change.

13-16.
The target MN initiates the PDU Session Path Switch procedure.
NOTE:
If new UL TEIDs of the UPF for SN are included, the target MN performs MN initiated SN Modification procedure to provide them to the SN.

Editor’s note: The exact procedure of Path Switch for PDU sessions and whether UL TEIDs are included is FFS.

17.
The target MN initiates the UE Context Release procedure towards the source MN.

18.
Upon reception of the UE Context Release message from source MN, the SN can release C-plane related resource associated to the UE context towards the source MN. Any ongoing data forwarding may continue. The SN shall not release the UE context associated with the target MN if the indication was included in the SN Release Request message in step 5.
10.8
Master Node to eNB/gNB Change
10.8.1
EN-DC

Editor’s note: Details of RRC signalling are FFS and pending RAN2 agreement.
The Master Node to eNB Change procedure is used to transfer context data from a source MN/SN to a target eNB.
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Figure 10.8.1-1: Master Node to eNB Change procedure

Figure 10.8.1-1 shows an example signalling flow for the Master Node to eNB Change procedure:

1.
The source MN starts the MN to eNB Change procedure by initiating the X2 Handover Preparation procedure. 

Editor’s note: FFS whether the source MN includes the SCG configuration in the HandoverPreparationInformation.

2.
The target eNB includes the field in HO command which releases SCG configuration, and may also provide forwarding addresses to the source MN. The addition of an SN can be initiated only after completing HO.

3.
If the allocation of target eNB resources was successful, the MN initiates the release of the source SN resources towards the source SN. If data forwarding is needed, the MN provides data forwarding addresses to the source SN. Either direct data forwarding or indirect data forwarding is used for SCG bearer. Only indirect data forwarding is used for Split bearer. Reception of the SgNB Release Request message triggers the source SN to stop providing user data to the UE and, if applicable, to start data forwarding.

Editor’s note: FFS whether direct data forwarding or indirect data forwarding is used for SCG split bearer.
4.
The MN triggers the UE to apply the new configuration. Upon receiving the new configuration, the UE releases the entire SCG configuration.

5/6.
The UE synchronizes to the target eNB.

7/8.
If applicable, data forwarding from the source SN takes place. It may start as early as the source SN receives the SgNB Release Request message from the MN.

9-13.
The target eNB initiates the S1 Path Switch procedure.

14.
The target eNB initiates the UE Context Release procedure towards the source MN.

15.
Upon reception of the UE CONTEXT RELEASE message, the S-SN can release radio and C-plane related resource associated to the UE context. Any ongoing data forwarding may continue.

10.8.2
MR-DC with 5GC

Editor’s note: details of the RRC signalling are FFS and pending RAN2 agreement. Details of the Xn procedures are FFS and pending RAN3 agreement.

The MN to ng-eNB/gNB Change procedure is used to transfer UE context data from a source MN/SN to a target ng-eNB/gNB.
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Figure 10.8.2-1: MN to ng-eNB/gNB Change procedure

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

Figure 10.8.2-1 shows an example signalling flow for the MN to ng-eNB/gNB Change procedure:

1.
The source MN starts the MN to ng-eNB/gNB Change procedure by initiating the Xn Handover Preparation procedure. 
Editor’s note: FFS whether the source MN includes the SCG configuration in the HandoverPreparationInformation.

2.
The target ng-eNB/gNB includes the field in HO command which releases the SCG configuration, and may also provide forwarding addresses to the source MN. The addition of a target SN can be initiated only after completing HO.

3.
If the resource allocation of target ng-eNB/gNB was successful, the MN initiates the release of the source SN resources towards the source SN. If data forwarding is needed, the MN provides data forwarding addresses to the source SN. Either direct data forwarding or indirect data forwarding is used for SCG bearers. Only indirect data forwarding is used for MCG Split bearers. Reception of the SN Release Request message triggers the source SN to stop providing user data to the UE and, if applicable, to start data forwarding.

Editor’s note: FFS whether direct data forwarding or indirect data forwarding is used for SCG split bearer.

4.
The MN triggers the UE to perform HO and apply the new configuration. Upon receiving the new configuration, the UE releases the entire SCG configuration.
5/6.
The UE synchronizes to the target ng-eNB/gNB.

7/8.
If applicable, data forwarding from the source SN takes place. It may start as early as the source SN receives the SN Release Request message from the MN.

9-13.
The target ng-eNB/gNB initiates the PDU Session Path Switch procedure.

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

14.
The target ng-eNB/gNB initiates the UE Context Release procedure towards the source MN.

15.
Upon reception of the UE Context Release message from MN, the source SN can release radio and C-plane related resource associated to the UE context. Any ongoing data forwarding may continue.
10.9
eNB/gNB to Master Node change
10.9.1
EN-DC

Editor’s note: Details of RRC signalling are FFS and pending RAN2 agreement.
The eNB to Master Node change procedure is used to transfer context data from a source eNB to a target MN that adds an SN during the handover.
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Figure 10.9.1-1: eNB to Master Node change

Figure 10.9.1-1 shows an example signaling flow for eNB to Master Node change:

1.
The source eNB starts the handover procedure by initiating the X2 Handover Preparation procedure.

2.
The target MN sends SgNB Addition Request to the target SN.

3.
The target SN replies with SgNB Addition Request Acknowledge. If data forwarding is needed, the target SN provides forwarding addresses to the target MN.

4.
The target MN includes within the Handover Request Acknowledge message a transparent container to be sent to the UE as an E-UTRA RRC message, including a NR RRC configuration message which also includes the SCG configuration, to perform the handover, and may also provide forwarding addresses to the source eNB. Either direct data forwarding or indirect data forwarding is used for SCG bearer. Only indirect data forwarding is used for MCG split bearer.

Editor’s note: FFS whether direct data forwarding or indirect data forwarding is used for SCG split bearer.

5.
The source eNB triggers the UE to apply the new configuration.

6/7.
The UE synchronizes to the target MN and replies with RRCConnectionReconfigurationComplete message.
8.
The UE synchronizes to the target SN

9.
If the RRC connection reconfiguration procedure was successful, the target MN informs the target SN.
10/11.
Data forwarding from the source eNB takes place.
12-15.
The target MN initiates the S1 Path Switch procedure.

NOTE:
If new UL TEIDs of the S-GW are included, the target MN performs MN initiated SN Modification procedure to provide them to the target SN.

16.
The target MN initiates the UE Context Release procedure towards the source eNB.

10.9.2
MR-DC with 5GC

Editor’s note: details of the RRC signalling are FFS and pending RAN2 agreement. Details of the Xn procedures are FFS and pending RAN3 agreement.

The ng-eNB/gNB to MN change procedure is used to transfer UE context data from a source ng-eNB/gNB to a target MN that adds an SN during the handover.
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Figure 10.9.2-1: ng-eNB/gNB to MN change procedure
Editor’s note: The figure above might need revision, e.g. align to the actual Xn and RRC message and IE names.

Figure 10.9.2-1 shows an example signaling flow for ng-eNB/gNB to MN change:
1.
The source ng-eNB/gNB starts the handover procedure by initiating the Xn Handover Preparation procedure.

2.
The target MN sends SN Addition Request to the target SN.
3.
The target SN replies with SN Addition Request Acknowledge. If data forwarding is needed, the target SN provides forwarding addresses to the target MN.

4.
The target MN includes within the Handover Request Acknowledge message a transparent container to be sent to the UE as an MN RRC message including a SN RRC configuration message which also includes the SCG configuration, to perform the handover, and may also provide forwarding addresses to the source ng-eNB/gNB. Either direct data forwarding or indirect data forwarding is used for SCG bearer. Only indirect data forwarding is used for MCG split bearer.

Editor’s note: FFS whether direct data forwarding or indirect data forwarding is used for SCG split bearer.

5.
The source ng-eNB/gNB triggers the UE to perform handover and apply the new configuration.

6/7.
The UE synchronizes to the target MN and replies with MN RRC reconfiguration complete message.

8.
The UE synchronizes to the target SN .
9.
If the RRC connection reconfiguration procedure was successful, the target MN informs the target SN via SN Reconfiguration Complete message.

10/11.
Data forwarding from the source ng-eNB/gNB takes place.

12-15.
The target MN initiates the PDU Session Path Switch procedure.

Editor’s note: The exact procedure of Path Switch for PDU sessions and whether UL TEIDs are included is FFS

NOTE:
If new UL TEIDs of the UPF are included, the target MN performs MN initiated SN Modification procedure to provide them to the target SN.
16.
The target MN initiates the UE Context Release procedure towards the source ng-eNb/gNB.
10.10
RRC Transfer

10.10.1
EN-DC

The RRC Transfer procedure is used to exchange RRC messages between the MN and the UE via the SN (MCG split SRB) and to provide NR measurement reports from the UE to the SN.

MCG split SRB:
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Figure 10.10.1-1: RRC Transfer procedure for MCG split SRB (DL operation)
Figure 10.10.1-1 shows an example signaling flow for DL RRC Transfer in case of the MCG split SRB:

1.
The MN, when it decides to use the MCG split SRBs, starts the procedure by initiating the RRC Transfer procedure. The MN encapsulates the RRC message in a PDCP-C PDU and ciphers with own keys.

NOTE:
The usage of the MCG split SRBs shall be indicated in the Secondary Node Addition procedure.

2.
The SN forwards the RRC message to the UE. 
3.
The SN may send PDCP delivery acknowledgement of the RRC message forwarded in step 2.

Editor’s note: step 3 is FFS
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Figure 10.10.1-2: RRC Transfer procedure for MCG split SRB (UL operation)

Figure 10.10.1-2 shows an example signaling flow for UL RRC Transfer in case of the MCG split SRB:

1.
When the UE provides response to the RRC message, it sends it to the SN.

2.
The SN initiates the RRC Transfer procedure, in which it transfers the received PDCP-C PDU with encapsulated RRC message.

NR measurement report:
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Figure 10.10.1-3: RRC Transfer procedure for NR measurement report

Figure 10.10.1-3 shows an example signaling flow for RRC Transfer in case of the forwarding of the NR measurement report from the UE:

1.
When the UE sends a measurement report, it sends it to the MN in the GenericContainer.

2.
The MN initiates the RRC Transfer procedure, in which it transfers the received NR measurement report as an octet string.

10.10.2
MR-DC with 5GC
The RRC Transfer procedure is used to exchange RRC messages between the MN and the UE via the SN (MCG split SRB) and to provide NR measurement reports from the UE to the SN.

MCG split SRB:
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Figure 10.10.2-1: RRC Transfer procedure for MCG split SRB (DL operation)
Figure 10.10.2-1 shows an example signaling flow for DL RRC Transfer in case of the MCG split SRB:

1.
The MN, when it decides to use the MCG split SRBs, starts the procedure by initiating the RRC Transfer procedure. The MN encapsulates the RRC message in a PDCP-C PDU and ciphers with own keys.

NOTE:
The usage of the MCG split SRBs shall be indicated in the Secondary Node Addition procedure.

2.
The SN forwards the RRC message to the UE.
3.
The SN may send PDCP delivery acknowledgement of the RRC message forwarded in step 2.

Editor’s note: step 3 is FFS
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Figure 10.10.2-2: RRC Transfer procedure for MCG split SRB (UL operation)

Figure 10.10.2-2 shows an example signaling flow for UL RRC Transfer in case of the MCG split SRB:

1.
When the UE provides response to the RRC message, it sends it to the SN.

2.
The SN initiates the RRC Transfer procedure, in which it transfers the received PDCP-C PDU with encapsulated RRC message.

NR measurement report:
Editor’s note: FFS whether this procedure applies more in general to the transfer of SN measurement reports (i.e. also for NE-DC).
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Figure 10.10.2-3: RRC Transfer procedure for NR measurement report

Figure 10.10.2-3 shows an example signaling flow for RRC Transfer in case of the forwarding of the NR measurement report from the UE:

1.
When the UE sends a measurement report, it sends it to the MN in the GenericContainer.

2.
The MN initiates the RRC Transfer procedure, in which it transfers the received NR measurement report as an octet string.
11
Service related aspects

11.1
Roaming and Access Restrictions

Editor’s note: the description detail needs further check, e.g., whether more restriction information is needed.

The principles for conveying roaming and access restriction info for EN-DC are described in TS 36.300 [2].
The principles for conveying roaming and access restriction info for MR-DC with 5GC are described in TS 38.300 [3].
11.2
Secondary RAT data volume reporting
The secondary RAT data volume reporting function is used to report the data volume of secondary RAT to CN. In EN-DC, if configured, the MN shall report the uplink and downlink data volumes of SN to the EPC on a per EPS bearer basis as specified in TS 36.300 [2].
12
X2/Xn Interface related aspects

Editor’s note: This section will only contain a pointer to TS 36.300 where all X2 procedures, including potentially new EN-DC specific procedures will continue to be covered. It will also only contain a pointer to either TS 38.300 or to other RAN3 specs for Xn aspects, depending on the RAN3 decision on where to cover Xn procedures.

X2 procedures for EN-DC are captured in TS 36.300 [2].
Xn procedures for MR-DC with 5GC are captured in TS 38.423 [5].
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