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	THE FIRST CHANGE START


10.3
Secondary Node Modification (MN/SN initiated)

10.3.1
EN-DC

<Irrelevant text removed>

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

The SN initiated modification without MN involved procedure is used to modify the configuration within SN in case no coordination with MN is required, including the addition/modification/release of SCG Scell and PSCell change (e.g. when the security key does not need to be changed and the MN does not need to be involved in PDCP recovery). Figure 10.3.1-3 shows an example signalling flow for SN initiated SN modification procedure, without MN involvement. The SN can decide whether the Random Access procedure is required.
1.
The SN sends the RRCConnectionReconfiguration message to the UE through SRB3.

2.
The UE applies the new configuration and replies with the RRCConnectionReconfigurationComplete message. In case the UE is unable to comply with (part of) the configuration included in the RRCConnectionReconfiguration message, it performs the reconfiguration failure procedure.

3.
If instructed, the UE performs synchronisation towards the PSCell of the SN as described in SgNB Addition procedure. Otherwise the UE may perform UL transmission after having applied the new configuration.
Transfer of an NR RRC message to/from the UE (when SRB3 is not used)
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Figure 10.3.1-4: Transfer of an NR RRC message to/from the UE

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, if received from the UE, to the SN in the SgNB Modification Confirm message.
5.
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.
	THE FIRST CHANGE END


	SECOND CHANGE START


10.3.2
MR-DC with 5GC

<Irrelevant text removed>

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

The SN initiated SN modification procedure without MN involvement is used to modify the configuration within SN in case no coordination with MN is required, including the addition/modification/release of SCG Scell and PSCell change (when MN involvement is not needed for this). Figure 10.3.2-3 shows an example signalling flow for SN initiated SN modification procedure without MN involvement. The SN can decide whether the Random Access procedure is required.
1.
The SN sends the SN RRC reconfiguration message to the UE through SRB3.

2.
The UE applies the new configuration and replies with the SN RRC reconfiguration complete message. In case the UE is unable to comply with (part of) the configuration included in the SN RRC reconfiguration message, it performs the reconfiguration failure procedure.

3.
If instructed, the UE performs synchronisation towards the PSCell of the SN as described in SN Addition procedure. Otherwise the UE may perform UL transmission after having applied the new configuration.
Transfer of an NR RRC message to/from the UE (when SRB3 is not used)
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Figure 10.3.2-4: Transfer of an NR RRC message to/from the UE

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, if received from the UE, to the SN in the SN Modification Confirm message.

5.
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.
	THE SECOND CHANGE END


	The THIRD CHANGE START


10.5
Secondary Node Change (MN/SN initiated)

10.5.1
EN-DC

The Secondary Node Change 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 1:
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 Secondary Node Change procedure always involves signalling over MCG SRB towards the UE.

MN initiated SN Change
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Figure 10.5.1-1: SN Change – MN initiated

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

1/2.
The MN initiates the SN change 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. The target SN includes the indication of the full or delta RRC configuration.

NOTE 2:
The MN may send the SgNB 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. 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, if needed. 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, 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 SgNB 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 over the NR radio for the related E-RABs.

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 bearer is stopped.

11-15.
If one of the bearer was terminatedat 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.

SN initiated SN Change
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Figure 10.5.1-2: SN Change – SN initiated

Figure 10.5.1-2 shows an example signalling flow for the Secondary Node Change 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 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 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, if needed. 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. 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, if received from the UE.

8.
If configured with bearers requiring SCG radio resources, 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.
The source SN sends the Secondary RAT Data Volume Report message to the MN and includes the data volumes delivered to the UE over the NR radio for the related E-RABs.

NOTE 4:
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 SgNB may send the report when the transmission of the related bearer is stopped.

12-16.
If one of the bearer was terminated at the source SN, path update 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.

	THE THIRD CHANGE END


	The FOURTH CHANGE START


10.9
eNB/gNB to Master Node change

10.9.1
EN-DC

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.
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.
If configured with bearers requiring SCG radio resources, 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.
	THE FOURTH CHANGE END


	The FIFTH CHANGE START


10.9.2
MR-DC with 5GC

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

The 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

Figure 10.9.2-1 shows an example signalling 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.

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.
If configured with bearers requiring SCG radio resources, 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.

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.

	THE FIFTH CHANGE END
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