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[bookmark: _Toc367182965]<<<<<<<<<<<<<<<<<<<< 1st Change >>>>>>>>>>>>>>>>>>>>
[bookmark: _Toc535235071]10.3.2	MR-DC with 5GC
The SN Modification procedure may be initiated either by the MN or by the SN and be used to modify the current user plane resource configuration (e.g. related to PDU session, QoS flow or DRB) 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


Figure 10.3.2-1: SN Modification procedure - MN initiated
The MN uses the procedure to initiate configuration changes of the SCG within the same SN, including addition, modification or release of the user plane resource configuration. The MN uses the procedure to query the current SCG configuration, e.g. when delta configuration is applied in a MN initiated SN change. The MN uses the procedure to provide the S-RLF related information to the SN or to provide additional available DRB IDs to be used for SN terminated bearers. The 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 the user plane resource configuration. Figure 10.3.2-1 shows an example signalling flow for a MN initiated SN Modification procedure.
1.	The MN sends the SN Modification Request message, which may contain user plane resource configuration related or other UE context related information, data forwarding address information (if applicable), PDU session level Network Slice info 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 a security key update in the SN is required, a new SN Security Key is included.
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).
NOTE 1:	For MN terminated NR SCG bearers to be setup for which PDCP duplication with CA is configured the MN allocates 2 separate Xn-U bearers
	For SN terminated NR MCG bearers to be setup for which PDCP duplication with CA is configured the SN allocates 2 separate Xn-U bearers.
2a.	For SN terminated MCG bearers, the MN provides Xn-U DL TNL address information in the Xn-U Address Indication message.
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, if needed. 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.	If PDCP termination point is changed for bearers using RLC AM, and when RRC full configuration is not used, the MN sends the SN Status transfer.
8.	If applicable, data forwarding between MN and the SN takes place (Figure 10.3.2-1 depicts the case where a user plane resource configuration related context is transferred from the MN to the SN).
9.	The SN sends the Secondary RAT Data Volume Report message to the MN and includes the data volumes delivered to the UE as described in section 10.11.2for the QoS flows to be released.
NOTE 2:	The order the SN sends the Secondary RAT Data Volume Report message and performs data forwarding with MN is not defined. The SN may send the report when the transmission of the related QoS flow is stopped.
10.	If applicable, a PDU Session path update procedure is performed.
SN initiated SN Modification with MN involvement


Figure 10.3.2-2: SN Modification procedure - SN initiated with MN involvement
The SN uses the procedure to perform configuration changes of the SCG within the same SN, e.g. to trigger the modification/release of the user plane resource configuration and to trigger PSCell changes (e.g. when a new security key is required or when the MN needs to perform PDCP data recovery). The MN cannot reject the release request of PDU session/QoS flows. The SN also uses the procedure to request the MN to provide more DRB IDs to be used for SN terminated bearers or to return DRB IDs used for SN terminated bearers that are not needed any longer. Figure 10.3.2-2 shows an example signalling flow for SN initiated SN Modification procedure.
1.	The SN sends the SN Modification Required message including a SN RRC configuration message, which may contain user plane resource configuration related context, other UE context related information and the new radio resource configuration of SCG. In case of change of security key, the PDCP Change Indication indicates that a SN security key update is required. In case the MN needs to perform PDCP data recovery, the PDCP Change Indication indicates that PDCP data recovery is required.
	The SN can decide whether the change of security key is required.
Editor's note: The use and setting of the PDCP Change Indication for all the MR-DC options is still FFS.
2/3.	The MN initiated SN Modification procedure may be triggered by SN Modification Required message, e.g. when a SN security key change needs to be applied.
NOTE 3:	For SN terminated NR MCG bearers to be setup for which PDCP duplication with CA is configured the SN allocates 2 separate Xn-U bearers.
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, if needed. 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, if received from the UE.
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.	If PDCP termination point is changed for bearers using RLC AM, and when RRC full configuration is not used, the SN sends the MN Status transfer.
9.	If applicable, data forwarding between MN and the SN takes place (Figure 10.3.2-2 depicts the case where a user plane resource configuration related context is transferred from the SN to the MN).
10.	The SN sends the Secondary RAT Data Volume Report message to the MN and includes the data volumes delivered to the UE as described in section 10.11.2for the QoS flows to be released.
NOTE 4:	The order the SN sends the Secondary RAT Data Volume Report message and performs data forwarding with MN is not defined. The SN may send the report when the transmission of the related QoS flow is stopped.
11.	If applicable, a PDU Session path update procedure is performed.
<<<<<<<<<<<<<<<<<<<< End of 1st Change >>>>>>>>>>>>>>>>>>>>
-- TEXT OMITTED –
<<<<<<<<<<<<<<<<<<<< 2nd Change >>>>>>>>>>>>>>>>>>>>
[bookmark: _Toc535235074]10.4.2	MR-DC with 5GC
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 resources at the SN. The recipient node of this request can reject it, e.g., if a SN change procedure is triggered by the SN.
MN initiated SN Release


Figure 10.4.2-1: SN release procedure - MN initiated
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.
2.	The SN confirms SN Release by sending the SN Release Request Acknowledge message. If appropriate, the SN may reject SN Release, e.g., if the SN change procedure is triggered by the SN.
2a.	When applicable, the MN provides forwarding address information to the SN.
NOTE 0:	The MN may send the Data Forwarding Address Indication message to provide forwarding address information before step 2.
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 1:	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.
5.	If the released bearers use RLC AM, the SN sends the SN Status transfer.
6.	Data forwarding from the SN to the MN takes place.
7.	The SN sends the Secondary RAT Data Volume Report message to the MN and includes the data volumes delivered to the UE as described in section 10.11.2. for the related QoS flows.
NOTE 1a:	The order the SN sends the Secondary RAT Data Volume Report message and performs data forwarding with MN is not defined. The SN may send the report when the transmission of the related QoS flow is stopped.
8.	If applicable, the PDU Session path update procedure is initiated.
9.	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


Figure 10.4.2-2: SN release procedure - SN initiated
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 2:	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.	If the released bearers use RLC AM, the SN sends the SN Status transfer.
6.	Data forwarding from the SN to the MN takes place.
7.	The SN sends the Secondary RAT Data Volume Report message to the MN and includes the data volumes delivered to the UE as described in section 10.11.2. for the related QoS flows.
NOTE 3:	The order the SN sends the Secondary RAT Data Volume Report message and performs data forwarding with MN is not defined. The SN may send the report when the transmission of the related QoS flow is stopped.
8.	If applicable, the PDU Session path update procedure is initiated.
9.	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.
<<<<<<<<<<<<<<<<<<<< End of 2nd Change >>>>>>>>>>>>>>>>>>>>
-- TEXT OMITTED –
<<<<<<<<<<<<<<<<<<<< 3rd Change >>>>>>>>>>>>>>>>>>>>
[bookmark: _Toc535235077]10.5.2	MR-DC with 5GC
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 Secondary Node Change procedure always involves signalling over MCG SRB towards the UE.


Figure 10.5.2-1: SN change procedure - MN initiated
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. The target SN includes the indication of the full or delta RRC configuration.
NOTE 1:	The MN may send the SN Modification Request message (to the source SN) 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 including a Cause indicating SCG mobility. The Source SN may reject the release. If data forwarding is needed the MN provides data forwarding addresses to the source SN. If direct data forwarding is used for SN terminated bearers, the MN provides data forwarding addresses as received from the target SN to source SN. 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, if needed. 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 response message for the target SN, if received from the UE.
7.	If configured with bearers requiring SCG radio resources the UE synchronizes to the target SN.
8.	For SN terminated bearers using RLC AM, the source SN sends the SN Status transfer, which the MN sends then to the target SN.
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.	The source SN sends the Secondary RAT Data Volume Report message to the MN and includes the data volumes delivered to the UE as described in section 10.11.2. for the related QoS flows.
NOTE 2:	The order the SN sends the Secondary RAT Data Volume Report message and performs data forwarding with MN is not defined. The SN may send the report when the transmission of the related QoS flow is stopped.
11-15.	If the user plane resource configuration was terminated at the source SN, path update procedure 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
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.


Figure 10.5.2-2: SN change procedure - SN initiated
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 the SCG configuration (to support delta configuration) and 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. The target SN includes the indication of the full or delta RRC configuration.
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, if needed. 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. If direct data forwarding is used for SN terminated bearers, the MN provides data forwarding addresses as received from the target SN to source SN. 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, if received from the UE.
8.	The UE synchronizes to the target SN.
9.	For SN terminated bearers using RLC AM, the source SN sends the SN Status transfer, which the MN sends then to the target SN.
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.	The source SN sends the Secondary RAT Data Volume Report message to the MN and includes the data volumes delivered to the UE as described in section 10.11.2 for the related QoS flows.
NOTE 3:	The order the SN sends the Secondary RAT Data Volume Report message and performs data forwarding with MN/target SN is not defined. The SN may send the report when the transmission of the related QoS flow is stopped.
12-16.	If the user plane resource configuration was terminated at the source SN, path update procedure is triggered by the MN.
17.	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.
<<<<<<<<<<<<<<<<<<<< End of 3rd Change >>>>>>>>>>>>>>>>>>>>
-- TEXT OMITTED –
<<<<<<<<<<<<<<<<<<<< 4th Change >>>>>>>>>>>>>>>>>>>>
[bookmark: _Toc535235081]10.7.2	MR-DC with 5GC
Inter-MN handover with/without MN initiated 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 or moved to another SN. During an Inter-Master Node handover, the target MN decides whether to keep or change the SN (or release the SN, as described in section 10.8).


Figure 10.7.2-1: Inter-MN handover with/without MN initiated SN change procedure
Figure 10.7.2-1 shows an example signalling flow for inter-MN handover with or without MN initiated SN change:
NOTE 1:	For an inter-Master Node handover without Secondary Node change, the source SN and the target SN shown in Figure 10.7.2-1 are the same node.
1.	The source MN starts the handover procedure by initiating the Xn Handover Preparation procedure including both MCG and SCG configuration. The source MN includes the source SN UE XnAP ID, SN ID and the UE context in the source SN in the Handover Request message.
NOTE 2:	The source MN may send the SN Modification Request message (to the source SN) to request the current SCG configuration before step 1.
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. If the target MN decides to change the SN, the target MN sends the SN Addition Request to the target SN including the UE context in the source SN that was established by the source MN.
3.	The (target) SN replies with SN Addition Request Acknowledge. The (target) SN may include the indication of the full or delta RRC configuration.
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 (source) SN including a Cause indicating MCG mobility. The (source) SN acknowledges the release request. The source MN indicates to the (source) SN that the UE context in SN is kept, if it receives the indication from the target MN. 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.	If configured with bearers requiring SCG radio resources, the UE synchronizes to the (target) SN.
10.	If the RRC connection reconfiguration procedure was successful, the target MN informs the (target) SN via SN Reconfiguration Complete message.
11a. The source SN sends the Secondary RAT Data Volume Report message to the source MN and includes the data volumes delivered to the UE over the NR/E-UTRA radio as described in section 10.11.2. for the related QoS flows.
NOTE 2a:	The order the source SN sends the Secondary RAT Data Volume Report message and performs data forwarding with MN/target SN is not defined. The SN may send the report when the transmission of the related QoS is stopped.
11b. The source MN sends the Secondary RAT Report message to AMF to provide information on the used NR/E-UTRA resource.
12.	For bearers using RLC AM, the source MN sends the SN Status transfer to the target MN.
13.	Data forwarding from the source MN takes place. If the SN is kept, data forwarding may be omitted for SCG bearers and SCG split bearers.
14-17.	The target MN initiates the Path Switch procedure.
NOTE 3:	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.
18.	The target MN initiates the UE Context Release procedure towards the source MN.
19.	Upon reception of the UE Context Release message from source MN, the (source) 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.
<<<<<<<<<<<<<<<<<<<< End of 4th Change >>>>>>>>>>>>>>>>>>>>
-- TEXT OMITTED –
<<<<<<<<<<<<<<<<<<<< 5th Change >>>>>>>>>>>>>>>>>>>>
[bookmark: _Toc535235084]10.8.2	MR-DC with 5GC
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.


Figure 10.8.2-1: MN to ng-eNB/gNB Change procedure
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, including both MCG and SCG configuration.
NOTE 1:	The source MN may send the SN Modification Request message (to the source SN) to request the current SCG configuration before step 1.
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.
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 including a Cause indicating MCG mobility. The SN acknowledges the release request. If data forwarding is needed, the MN provides data forwarding addresses to the source SN. 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.	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.	For SN terminated bearers using RLC AM, the SN sends the SN Status transfer, which the source MN sends then to the target ng-eNB/gNB.
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.
9a.	The source SN sends the Secondary RAT Data Volume Report message to the source MN and includes the data volumes delivered to the UE as described in section 10.11.2. for the related QoS flows.
NOTE 2:	The order the SN sends the Secondary RAT Data Volume Report message and performs data forwarding with MN is not defined. The SN may send the report when the transmission of the related QoS flow is stopped.
9b.	The source MN sends the Secondary RAT Report message to AMF to provide information on the used NR/E-UTRA resource.
10-14.	The target ng-eNB/gNB initiates the Path Switch procedure.
15.	The target ng-eNB/gNB initiates the UE Context Release procedure towards the source MN.
16.	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.
<<<<<<<<<<<<<<<<<<<< End of 5th Change >>>>>>>>>>>>>>>>>>>>
-- TEXT OMITTED –
<<<<<<<<<<<<<<<<<<<< 6th Change >>>>>>>>>>>>>>>>>>>>
[bookmark: _Toc535235093]10.11.2	MR-DC with 5GC
The secondary RAT data volume reporting function is used to report the data volume of secondary RAT to the 5GC. In MR-DC with 5GC, if configured, the MN reports the uplink and downlink data volumes of used resources to the 5GC as specified in TS 23.501 [11]. Configuration for reporting of secondary RAT data volume may happen separately for NR and E-UTRA. Secondary RAT data volume reporting indicates the secondary RAT type. For each PDU session, it contains data volumes consumed for the whole PDU Session, or for selected QoS flow, or both. Periodic reporting is performed by  periodically sending the Secondary RAT Data Volume Report messages to the 5GC.
The data volume is counted by the node hosting PDCP. Downlink data volume is counted in bytes of SDAP SDUs successfully delivered to the UE (for RLC AM) or transmitted to the UE (for RLC UM). Uplink data volume is counted in bytes of SDAP SDUs received by the node hosting PDCP. Forwarded packets shall not be counted when PDCP entity is relocated. When PDCP duplication is activated, packets shall be counted only once.


Figure 10.11.2-1: Secondary RAT data volume periodic reporting - MR-DC with 5GC
Figure 10.11.2-1 shows an example signalling flow for secondary RAT data volume periodic reporting:
1.	For SN terminated bearers, the SN sends the Secondary RAT Data Usage Report message to the MN and includes the data volumes of used secondary RAT resources for PDU Sessions or selected QoS flows or both mapped to SN-terminated bearers. If periodic reporting is configured, then the SN periodically sends the Secondary RAT Data Volume Report message to the MN and includes the data volumes of used radio resources.
2.	The MN sends the Secondary RAT Data Volume Report message to the 5GC to provide information on the used radio resources.
NOTE:	The Secondary RAT Data Volume Report message sent by the MN may also include secondary RAT data volumes of used secondary RAT resources for MN terminated bearers.
<<<<<<<<<<<<<<<<<<<< End of Changes >>>>>>>>>>>>>>>>>>>>
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