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1	Introduction
It has been agreed that IRAT HO to EN-DC will not be supported in Rel-15. Nevertheless, this topic should be discussed in Rel-16 WI LTE and NR Carrier aggregation and dual connectivity enhancements, since the WI includes [1]:
1. Efficient and low latency serving cell configuration/activation/setup: Minimizing signalling overhead and latency needed for initial cell setup, additional cell setup and additional cell activation for data transmission. [RAN2, RAN1, RAN4, RAN3]
0. This objective applies to MR-DC, NR-NR DC and CA
0. The objective should consider enhancements when starting from IDLE, INACTIVE mode and CONNECTED mode
This contribution discusses how to support inter-system handover from NR to EN-DC, as an enhancement for cell setup in RRC_CONNECTED state, and based on RAN2#104 submitted contributions [2],[3] and [4]. This contribution also details the following aspects: 
· as NR will be further deployed, it will eventually support NR SA, where the UE is directly connected to the gNBs, possibly employing NR-DC; hence, a discussion for the support of handover from E-UTRA to NR-DC is included;
· the mirror cases of the handover directions above are also considered (i.e. EN-DC to NR and NR-DC to E-UTRA), in order to ultimately discuss whether there is any need for the support of handover between NR-DC and EN-DC; 
· cite the changes needed in specifications to account for the handovers cases aforementioned.
[bookmark: _Ref178064866]2	Discussion
2.1	Handover from NR to EN-DC and E-UTRA to NR-DC
Currently, as captured in TS 37.340, only intra-system handover procedures are supported for MR-DC options. Thus, considering the case of a handover from NR to EN-DC, the current behavior would be to perform:
1) procedures from clause 4.11.1.2.1 in TS 23.502 for handover from 5GS to EPS (also captured in Annex A);
2) procedures to setup EN-DC from clause 10.2.1 in TS 37.340 (also captured in Annex B).
The need to perform a subsequent reconfiguration for EN-DC setup (step 2) implies in at least one additional message round-trip, which would result in a larger service interruption for traffic which could be best served by the NR node.
[bookmark: _Toc528149754][bookmark: _Toc528150261][bookmark: _Toc528151282][bookmark: _Toc528158982][bookmark: _Toc528839343][bookmark: _Toc528850676][bookmark: _Toc7700423]If direct configuration of EN-DC during inter-system handover is not supported, the service interruption of the NR traffic will be aggravated.
A faster set-up could be enabled if the target MN could perform SN addition together with handover procedures, since the number of exchanged messages can be reduced. To support this, the target MN would need to add the target SN before acknowledging the handover request from the CN. This is illustrated in Annex C, where steps 1, 4 and 12 are the inter-system handover procedures as specified in TS 23.502.
In addition, steps 5-8 are also part of inter-system handover procedures from 5GS to EPS, and are highlighted for the sake of clarity and similarity with already captured procedures for intra-system handover in TS 37.340. Therefore, the remaining steps 2, 3, 9, 10 and 11 represent the additions concerning the support of inter-system handover from EPS to 5GS with SN addition.
Steps 2 and 3 describe the operations for SgNB addition, which should be performed within inter-system procedures, since SCG configuration would be needed as part of the handover command.
This timely EN-DC setup is relevant considering that some deployments may account for NR SA but not upgrade the E-UTRAN to connect to 5GC, and thus the MR-DC options of NE-DC or NGEN-DC will not be available. 
[bookmark: _Toc528149751][bookmark: _Toc528150258][bookmark: _Toc528151279][bookmark: _Toc528158979][bookmark: _Toc528839340][bookmark: _Toc528850673][bookmark: _Toc792728][bookmark: _Toc7700424]Some network may only deploy NR SA and EN-DC to avoid costly upgrades of eNBs to connect to 5GC
Thus, it should be enabled to setup EN-DC while performing an inter-system handover from NR to E-UTRA. 
[bookmark: _Ref4594293][bookmark: _Toc7700420]Inter-system handover from NR to EN-DC is supported.
[bookmark: _Hlk4594545]To account for this behavior, a description of it should be done in TS 37.340, similar to Annex C; and TS 36.331 should have procedural text to configure NR SCG (nr-SecondaryCellGroupConfig field) and security handling for sk-counter field upon Handover to E-UTRA procedures (clause 5.4.2.4). If NR SCG is setup, the 5.4.2.4 clause should also have procedural text for the inclusion of scg-ConfigResponseNR in RRCConnectionReconfigurationComplete. Those modifications are captured in [5] and [6] CRs for 37.340 and 36.331 respectively. For the sake of clarity, [5] also contain details of procedures for the handover from EN-DC to NR, that are a separate discussion and will be motivated in section 2.2.
Similarly as discussed above for the handover from NR to EN-DC, the handover case from E-UTRA to NR-DC can also benefit from a faster cell setup and would follow the same principle as described in Annex C, i.e. procedures for SN addition can be performed within the inter-system handover procedures (from EPS to 5GS in this case). 
[bookmark: _Ref4594282][bookmark: _Toc7700421]Inter-system handover from E-UTRA to NR-DC is supported.
To account for this behavior, a description of it should be done in TS 37.340, similar to Annex C; this modification is captured in [7] CR for 37.340. For the sake of clarity, [7] also contain details of procedures for the handover from NR-DC to E-UTRA, that are a separate discussion and will be motivated in section 2.2.
[bookmark: _Ref4595548]2.2	Handover between NR-DC and EN-DC
Considering Proposal 1 and Proposal 2, a further step would be to account for handover between NR-DC and EN-DC, which apart from SN addition procedures in a target MN, it also requires SN release procedures in a source SN. This remaining aspect of source SN release is detailed in CRs for 37.340 [5] and [7] for the case of handover from EN-DC to NR and NR-DC to E-UTRA respectively. While the analysis of solely the release of a source SN may not represent a gain for a fast SN setup in a target RAT, those procedures can enable a fast SN setup when the source RAT is connected to an SN. It could be, thus, further discussed whether this handover case should be discussed.
[bookmark: _Ref4594261][bookmark: _Toc7700422]RAN2 to discuss whether handover between NR-DC and EN-DC should be supported.
3	Conclusion
In the previous sections we made the following observations: 
Observation 1	If direct configuration of EN-DC during inter-system handover is not supported, the service interruption of the NR traffic will be aggravated.
Observation 2	Some network may only deploy NR SA and EN-DC to avoid costly upgrades of eNBs to connect to 5GC
Based on the discussion in the previous sections we propose the following:
Proposal 1	Inter-system handover from NR to EN-DC is supported.
Proposal 2	Inter-system handover from E-UTRA to NR-DC is supported.
Proposal 3	RAN2 to discuss whether handover between NR-DC and EN-DC should be supported.
[bookmark: _In-sequence_SDU_delivery]4 References
[bookmark: _Ref786256][bookmark: _Ref533153630][bookmark: _Ref533153378]RP-182076, WID on Multi-RAT Dual-Connectivity and Carrier Aggregation enhancements (LTE_NR_DC_CA_enh-Core), Ericsson, Nokia, Nokia Shanghai Bell, Huawei, 3GPP TSG RAN#81, 10-13 September 2018, Gold Coast, Australia
[bookmark: _Ref793865]R2-1817295, Support of inter-system handover from NR to EN-DC, Ericsson, 3GPP TSG-RAN WG2#104, Spokane, USA, 12th – 17th November 2018.
[bookmark: _Ref793866]R2-1817778, Support for inter-system MR DC HO (37.340), Ericsson, 3GPP TSG-RAN WG2#104, Spokane, USA, 12th – 17th November 2018.
[bookmark: _Ref793868]R2-1817779, Support for inter-system MR-DC HO, Ericsson, 3GPP TSG-RAN WG2#104, Spokane, USA, 12th – 17th November 2018.
[bookmark: _Ref4592002]R2-1910050, Support of handover between NR and EN-DC (37.340), Ericsson, 3GPP TSG-RAN WG2#106 Reno, USA, 13th – 17th May 2019.
[bookmark: _Ref4592004]R2-1910052, Setup of EN-DC during inter-RAT handover to E-UTRA (36.331), Ericsson, 3GPP TSG-RAN WG2#106 Reno, USA, 13th – 17th May 2019.
[bookmark: _Ref4595327]R2-1910051, Support of handover between NR-DC and E-UTRA (37.340), Ericsson, 3GPP TSG-RAN WG2#106 Reno, USA, 13th – 17th May 2019. 

Annex A
[bookmark: _Toc534610858]4.11.1.2.1	5GS to EPS handover using N26 interface
Figure 4.11.1.2.1-1 describes the handover procedure from 5GS to EPS when N26 is supported.
In the case of handover to a shared EPS network, the source NG-RAN determines a PLMN to be used in the target network as specified by TS 23.501 [2]. The source NG-RAN shall indicate the selected PLMN ID to be used in the target network to the AMF as part of the TAI sent in the HO Required message.
In the case of handover from a shared NG-RAN, the AMF may provide the MME with an indication that the 5GS PLMN is a preferred PLMN at later change of the UE to a 5GS shared networks.
During the handover procedure, as specified in clause 4.9.1.3.1, the source AMF shall reject any PGW-C+SMF initiated N2 request received since handover procedure started and shall include an indication that the request has been temporarily rejected due to handover procedure in progress.
Upon reception of a rejection for an PGW-C+SMF initiated N2 request(s) with an indication that the request has been temporarily rejected due to handover procedure in progress, the PGW-C+SMF behaves as specified in TS 23.401 [13].


Figure 4.11.1.2.1-1: 5GS to EPS handover for single-registration mode with N26 interface
The procedure involves a handover to EPC and setup of default EPS bearer and dedicated bearers for GBR QoS Flows in EPC in steps 1-16 and re-activation, if required, of dedicated EPS bearers for non-GBR QoS Flows in step 17. This procedure can be triggered, for example, due to new radio conditions, load balancing or in the presence of QoS Flow for normal voice or IMS emergency voice, the source NG-RAN node may trigger handover to EPC.
For Ethernet and Unstructured PDU Session Types, the PDN Type non-IP is used, when supported, in EPS. The SMF shall thus set the PDN Type of the EPS Bearer Context to non-IP in these cases. After the handover to EPS, the PDN Connection will have PDN Type non-IP, but it shall be locally associated in UE and SMF to PDU Session Type Ethernet or Unstructured respectively.
In the roaming home routed case, the PGW-C+SMF always provides the EPS Bearer ID and the mapped QoS parameters to UE. The V-SMF caches the EPS Bearer ID and the mapped QoS parameters obtained from H-SMF for this PDU session. This also applies in the case that the HPLMN operates the interworking procedure without N26.
NOTE 1:	The IP address preservation cannot be supported, if PGW-C+SMF in the HPLMN doesn't provide the mapped QoS parameters.
1.	NG-RAN decides that the UE should be handed over to the E-UTRAN. If NG-RAN is configured to perform Inter RAT mobility due to IMS voice fallback triggered by QoS flow setup and request to setup QoS flow for IMS voice was received, NG-RAN responds indicating rejection of the QoS flow establishment because of mobility due to fallback for IMS voice via N2 SM information and triggers handover to E-UTRAN. The NG-RAN sends a Handover Required (Target eNB ID, Source to Target Transparent Container, inter system handover indication) message to the AMF. NG-RAN indicates bearers corresponding to the 5G QoS Flows for data forwarding in Source to Target Transparent Container.
	If the handover is triggered due to Emergency fallback, the NG-RAN may forward the Emergency indication to the target eNB in the Source to Target Transparent Container, and the target eNB allocates radio bearer resources taking received indication into account.
2.	The AMF determines from the 'Target eNB Identifier' IE that the type of handover is Handover to E-UTRAN. The AMF selects an MME as described in TS 23.401 [13] clause 4.3.8.3.
	In the case of HR roaming, the AMF by using Nsmf_PDUSession_Context Request requests the V-SMF to provide SM Context that also includes the mapped EPS Bearer Contexts. The AMF provides the target MME capability to SMF in the request to allow the V-SMF to determine whether to include EPS Bearer context for non-IP PDN Type or not. For PDU Sessions with PDU Session Type Ethernet or Unstructured, the SMF provides SM Context for non-IP PDN Type.
	In the case of non roaming or LBO roaming, the AMF request PGW-C+SMF to provide SM Context by using Nsmf_PDUSession_ContextRequest. The AMF provides the target MME capability to PGW-C+SMF in the request to allow the PGW-C+SMF to determine whether to include EPS Bearer context for non-IP PDN Type or not. For PDU Sessions with PDU Session Type Ethernet or Unstructured, the SMF provides SM Context for non-IP PDN Type. The PGW-C+SMF send N4 Session modification to PGW-U+UPF to establish the CN tunnel for each EPS bearer and provide EPS Bearer Contexts to AMF, as described in step 8 of clause 4.11.1.4.1. The PGW-U+UPF is ready to receive the uplink packet from E-UTRAN.
	This step is performed with all the PGW-C+SMFs corresponding to PDU Sessions of the UE which are associated with 3GPP access and have EBI(s) allocated to them.
NOTE 2:	The AMF knows the MME capability to support non-IP PDN type or not through local configuration.
NOTE 3:	In home routed roaming scenario, the UE's SM EPS Contexts are obtained from the V-SMF.
3.	The AMF sends a Forward Relocation Request as in Step 2 in clause 5.5.1.2.2 (S1-based handover, normal) in TS 23.401 [13], with the following modifications and clarifications:
-	Parameter "Return preferred" may be included. Return preferred is an optional indication by the MME of a preferred return of the UE to the 5GS PLMN at a later access change to a 5GS shared network. An MME may use this information as specified by TS 23.501 [2].
-	The SGW address and TEID for both the control-plane or EPS bearers in the message are such that target MME selects a new SGW. The AMF determines, based on configuration, if indirection forwarding is possible and includes the Direct Forwarding Flag to inform the target MME of the applicability of indirect data forwarding.
	The AMF includes the mapped SM EPS UE Contexts for PDU Sessions with and without active UP connections.
4-5.	Step 4 and 4a respectively in clause 5.5.1.2.2 (S1-based handover, normal) in TS 23.401 [13].
6.	Step 5 (Handover Request) in clause 5.5.1.2.2 (S1-based handover, normal) in TS 23.401 [13] with the following modification:
-	Handover Request may contain information Handover Restriction List with information about PLMN IDs as specified by TS 23.251 [35], clause 5.2a for eNodeB functions.
7-9.	Step 5a through 7 in clause 5.5.1.2.2 (S1-based handover, normal) in TS 23.401 [13].
10a.	If indirect data forwarding applies, the AMF sends the Nsmf_PDUSession_UpdateSMContext Request (Serving GW Address(es) and Serving GW DL TEID(s) for data forwarding) to the PGW-C+SMF, for creating indirect data forwarding tunnel. If multiple PGW-C+SMFs serves the UE, the AMF maps the EPS bearers for Data forwarding to the PGW-C+SMF address(es) based on the association between the EPS bearer ID(s) and PDU Session ID(s). In home-routed roaming case, the AMF requests the V-SMF to create indirect forwarding tunnel.
10b.	The PGW-C+SMF may select an intermediate PGW-U+UPF for data forwarding. The PGW-C+SMF maps the EPS bearers for Data forwarding to the 5G QoS flows based on the association between the EPS bearer ID(s) and QFI(s) for the QoS flow(s) in the PGW-C+SMF, and then sends the QFIs, Serving GW Address(es) and TEID(s) for data forwarding to the PGW-U+UPF. If CN Tunnel Info for Data Forwarding is allocated by the PGW-C+SMF, the CN Tunnel Info for Data Forwarding is provided to PGW-U+UPF in this step. The PGW-U+UPF acknowledges by sending a response. If CN Tunnel Info is allocated by the PGW-U+UPF, the CN Tunnel Info is provided to PGW-C+SMF in this response. In home-routed roaming case, the V-SMF selects the V-UPF for data forwarding.
10c.	The PGW-C+SMF returns an Nsmf_PDUSession_UpdateSMContext Response (Cause, CN tunnel Info for Data Forwarding, QoS flows for Data Forwarding) for creating indirect data forwarding. Based on the correlation between QFI(s) and Serving GW Address(es) and TEID(s) for data forwarding, the PGW-U+UPF maps the QoS flow(s) into the data forwarding tunnel(s) in EPC.
11.	The AMF sends the Handover Command to the source NG-RAN (Transparent container (radio aspect parameters that the target eNB has set-up in the preparation phase), CN tunnel info for data forwarding per PDU Session, QoS flows for Data Forwarding). The source NG-RAN commands the UE to handover to the target access network by sending the HO Command. The UE correlates the ongoing QoS Flows with the indicated EPS Bearer IDs to be setup in the HO command. The UE locally deletes the PDU Session if the QoS Flow associated with the default QoS rule in the PDU Session does not have an EPS Bearer ID assigned. If the QoS Flow associated with the default QoS rule has an EPS Bearer ID assigned, the UE keeps the PDU Session (PDN connection) and for the remaining QoS Flow(s) that do not have EPS bearer ID(s) assigned, the UE locally deletes the QoS rule(s) and the QoS Flow level QoS parameters if any associated with those QoS Flow(s). The UE deletes any UE derived QoS rules. The EPS Bearer ID that was assigned for the QoS flow of the default QoS rule in the PDU Session becomes the EPS Bearer ID of the default bearer in the corresponding PDN connection.
	For the QoS Flows indicated in the "QoS Flows for Data Forwarding", NG-RAN initiate data forwarding via to the PGW-U+UPF based on the CN Tunnel Info for Data Forwarding per PDU Session. Then the PGW-U+UPF maps data received from the data forwarding tunnel(s) in the 5GS to the data forwarding tunnel(s) in EPS, and sends the data to the target eNodeB via the Serving GW.
12-12c.	Step 13 to step 14 from clause 5.5.1.2.2 (S1-based handover, normal) in TS 23.401 [13] with the following clarification:
-	The AMF request the release of the PDU Session which is associated with 3GPP access, not expected to be transferred to EPC, i.e. no EBI(s) allocated to them, and corresponding to the PGW-C+SMF which is not contacted by AMF for SM context at step 2.
12d.	The AMF acknowledges MME with Relocation Complete Ack message. A timer in AMF is started to supervise when resources in the in NG-RAN and PGW-C+SMF shall be released.
13.	Step 15 from clause 5.5.1.2.2 (S1-based handover, normal) in TS 23.401 [13].
14a.	Step 16 (Modify Bearer Request) from clause 5.5.1.2.2 (S1-based handover, normal) in TS 23.401 [13] with the following clarification:
-	The PGW-C+SMF deletes the PDU Session if the QoS Flow associated with the default QoS rule in the PDU Session does not have an EPS Bearer ID assigned. If the QoS Flow associated with the default QoS rule has an EPS Bearer ID assigned, the PGW-C+SMF keeps the PDU Session (PDN connection) and for the remaining QoS Flows that do not have EPS bearer ID(s) assigned, the PGW-C+SMF maintains the PCC rule(s) associated with those QoS Flows.
NOTE 4:	The PGW-C+SMF initating dedicated bearer activation for those maintained PCC rule(s) is described in step 19.
NOTE 5:	If the QoS flow is deleted and the default QoS rule contains a Packet Filter Set that allows all UL packets or contains no Packet Filter Set, the IP flows of the deleted QoS rules are mapped to the default EPS bearer. If the default QoS rule contains packet filter(s), the IP flows in the deleted QoS Flow may be interrupted until step 18 of clause 5.5.1.2.2 in TS 23.401 [13].
	The PGW-C+SMF may need to report some subscribed event to the PCF by performing an SMF initiated SM Policy Association Modification procedure as defined in clause 4.16.5.
15.	The PGW-C+SMF initiates a N4 Session Modification procedure towards the UPF+PGW-U to update the User Plane path, i.e. the downlink User Plane for the indicated PDU Session is switched to E-UTRAN. The PGW-C+SMF releases the resource of the CN tunnel for PDU Session in UPF+PGW-U.
16.	Step 16a (Modify Bearer Response) from clause 5.5.1.2.2 (S1-based handover, normal) in TS 23.401 [13]. At this stage the User Plane path is established for the default bearer and the dedicated GBR bearers between the UE, target eNodeB, Serving GW and the PGW-U+UPF. The PGW-C+SMF uses the EPS QoS parameters as assigned for the dedicated EPS GBR bearers during the QoS flow establishment. PGW-C+SMF maps all the other IP flows to the default EPS bearer.
17.	Step 17 from clause 5.5.1.2.2 (S1-based handover, normal) in TS 23.401 [13].
18.	The UE initiates a Tracking Area Update procedure as specified in step 11 of clause 5.5.1.2.2 (S1-based handover, normal) in TS 23.401 [13].
	This includes the deregistration of the old AMF for 3GPP access from the HSS+UDM as specified in clause 4.11.1.5.3. Any registration associated with the non-3GPP access in the old AMF is not removed (i.e. an AMF that was serving the UE over both 3GPP and non-3GPP accesses does not consider the UE as deregistered over non 3GPP access and will remain registered and subscribed to subscription data updates in UDM).
NOTE 6:	The behavior whereby the HSS+UDM cancels location of CN node of the another type, i.e. AMF, is similar to HSS behavior for MME and Gn/Gp SGSN registration (see TS 23.401 [13]). The target AMF that receives the cancel location from the HSS+UDM is the one associated with 3GPP access.
	When the UE decides to deregister over non-3GPP access or the old AMF decides not to maintain a UE registration for non-3GPP access anymore, the old AMF then deregisters from UDM by sending a Nudm_UECM_Deregistration service operation, unsubscribes from Subscription Data updates by sending an Nudm_SDM_Unsubscribe service operation to UDM and releases all the AMF and AN resources related to the UE.
19.	The PGW-C+SMF initiates dedicated bearer activation procedure for non-GBR QoS Flows, if necessary, by mapping the parameters of the non-GBR Flows to EPC QoS parameters. This setup may be triggered by the PCF, if PCC is deployed. This procedure is specified in TS 23.401 [13], clause 5.4.1 with modification captured in clause 4.11.1.5.4. For Ethernet PDU Session Type, using non-IP PDN Type in EPS, this step is not applicable.
20.	Step 21 from clause 5.5.1.2.2 (S1-based handover, normal) in TS 23.401 [13].
21.	If indirect forwarding was used, then the expiry of the timer at AMF started at step 12c triggers the AMF to invoke Nsmf_PDUSession_UpdateSMContext Request service operation with an indication to release the forwarding tunnels of the V-SMF, in order to release temporary resources used for indirect forwarding that were allocated at step 10. The V-SMF returns Nsmf_PDUSession_UpdateSMContext Response message.
	When the timer set in step 12d expires, AMF also sends a UE Context Release Command message to the source NG RAN. The source NG RAN releases its resources related to the UE and responds with a UE Context Release Complete message.


Annex B
[bookmark: _Toc535235067]10.2.1	EN-DC
The Secondary Node Addition procedure is initiated by the MN and is used to establish a UE context at the SN to provide resources from the SN to the UE. For bearers requiring SCG radio resources, this procedure is used to add at least the first cell of the SCG. This procedure can also be used to configure an SN terminated MCG bearer (where no SCG configuration is needed). Figure 10.2.1-1 shows the Secondary Node Addition procedure.


Figure 10.2.1-1: Secondary Node Addition procedure
1.	The MN decides to request the SN to allocate resources for a specific E-RAB, indicating E-RAB characteristics (E-RAB parameters, TNL address information corresponding to bearer type). In addition, for bearers requiring SCG radio resources, MN indicates the requested SCG configuration information, including the entire UE capabilities and the UE capability coordination result. In this case, the MN also 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 split SRB operation. The MN always provides all the needed security information to the SN (even if no SN terminated bearers are setup) to enable SRB3 to be setup based on SN decision. In case of bearer options that require X2-U resources between the MN and the SN, the MN provides X2-U TNL address information for the respective E-RAB, X2-U DL TNL address information for SN terminated bearers, X2-U UL TNL address information for MN terminated bearers. In case of SN terminated split bearers the MN provides the maximum QoS level that it can support. The SN may reject the request.
NOTE 1:	For split bearers, MCG and SCG resources may be requested of such an amount, that the QoS for the respective E-RAB is guaranteed by the exact sum of resources provided by the MCG and the SCG together, or even more. For MN terminated split bearers, the MNs decision is reflected in step 1 by the E-RAB parameters signalled to the SN, which may differ from E-RAB parameters received over S1.
NOTE 2:	For a specific E-RAB, the MN may request the direct establishment of an SCG or a split bearer, i.e., without first having to establish an MCG bearer. It is also allowed that all E-RABs can be configured as SN terminated bearers, i.e. there is no E-RAB established as an MN terminated 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. For bearers requiring SCG radio resources, the SN triggers Random Access so that synchronisation of the SN radio resource configuration can be performed. The SN decides the Pscell and other SCG Scells and provides the new SCG radio resource configuration to the MN in a NR RRC configuration message contained in the SgNB Addition Request Acknowledge message. In case of bearer options that require X2-U resources between the MN and the SN, the SN provides X2-U TNL address information for the respective E-RAB, X2-U UL TNL address information for SN terminated bearers, X2-U DL TNL address information for MN terminated bearers. For SN terminated bearers, the SN provides the S1-U DL TNL address information for the respective E-RAB and security algorithm. If SCG radio resources have been requested, the SCG radio resource configuration is provided.
NOTE 3:	For the SN terminated 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 is 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 split bearer in step 1.
NOTE 4:	In case of MN terminated bearers, transmission of user plane data may take place after step 2.
NOTE 5:	In case of SN terminated bearers , data forwarding and the SN Status Transfer may take place after step 2.
3.	The MN sends to the UE the RRCConnectionReconfiguration message including the NR RRC configuration message, without modifying it.
4.	The UE applies the new configuration and replies to MN with RRCConnectionReconfigurationComplete message, including a NR RRC response message, 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.
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, if received from the UE.
6.	If configured with bearers requiring SCG radio resources, 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.	In case of SN terminated bearers using RLC AM, the MN sends SN Status Transfer.
8.	In case of SN terminated bearers using RLC AM, 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).
9-12.	For SN terminated bearers, the update of the UP path towards the EPC is performed.

Annex C
START OF CHANGES
10.9.x	NR to EN-DC 
The NR to MN change procedure is used to transfer UE context data from a source gNB to a target MN connected to EPC, that adds an SgNB during the handover. 

Figure 10.9.x-1: NR to eNB change procedure with SgNB addition
Figure 10.9.x-1 shows an example signalling flow for NR to E-UTRA change procedure, with SgNB addition:
1. Step 1-6 from clause 4.11.1.2.1 in TS 23.502 for handover from 5GS to EPS. 
2. The target MN, based on the measurement results it has got during the handover preparation part 1, decides to initiate EN-DC, and sends a 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. Step 7-10 from clause 4.11.1.2.1 in TS 23.502 for handover from 5GS to EPS, including 10a, 10b and 10c. 
5. The AMF sends a Handover Command message to the source NR node. This message conveys a Target to Source transparent container, generated by the target MN, to be sent to the UE as an E-UTRA RRC message, including the SCG configuration, to perform the handover, and may also provide forwarding addresses to the source NG-RAN node.
6. The source NR node triggers the UE to perform handover with MobilityFromNRCommand message and apply the new configuration.
7/8. The UE synchronizes to the target MN and replies with MN RRCConnectionReconfigurationComplete message.
9.	The UE synchronizes to the target SN.
10.	If the RRC connection reconfiguration procedure was successful, the target MN informs the target SN via SgNB Reconfiguration Complete message. 
11. If applicable, data forwarding takes place from source MN to target MN and SN.
12.	Step 12b-21 from clause 4.11.1.2.1 in TS 23.502 for handover from 5GS to EPS, including 12b,12c and 12d.
END OF FIRST CHANGE
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