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1. Introduction
In the last meeting, RAN3 has discussed the CPAC and has the following agreements and open issues.
WA: Prepare multiple PSCells in one CPAC procedure.Do not provide Location Information and Resource Coordination information in CPAC, use same parameters for other IEs in the response message for different PSCells, FFS for single RRC container or multiple RRC containers which is pending to RAN2.
WA: Initiating node to make the decision on how many PSCells may be configured for UE. 
WA: In case of SN initiated inter-SN CPC, prepare multiple PSCells in one target SN by one SN Change procedure is the baseline.
In CPA and MN initiated inter-SN CPC, MN does not send execution condition(s) to the Target SN, Target SN provides the prepared PSCell id(s) and the corresponding RRC container(s) (RRCReconfiguration) to the MN, and then the MN generates and transmits the conditional configuration message to the UE. 
Direct communication between S-SN and T-SN is not supported.
Early data forwarding in CPAC is supported
FFS on how to support CPAC replace:
-	FFS: CPA replace：reuse the MN/SN initiated SN modification procedures.
-	FFS: MN initiated inter-SN CPC replace: reuse MN initiated SN modification and SN initiated SN modification procedures, together with SN release procedure.
-	FFS: SN initiated inter-SN CPC replace: reuse SN Change procedure, together with MN initiated SN modification and SN initiated SN modification procedures.
Also RAN2 sends one LS [1] to RAN3 about the agreements of RAN2. In this contribution, we discuss the open issues.
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]2. Discussion
2.1 How to support CPAC replace
In CHO, source configuration can be updated after CHO configuration has been sent to the UE and the CHO configuration can be delta configuration based on latest source configuration. Therefore the source node can initiate the CHO replace. The HO request message is used to do the CHO initiation and CHO replace. Also the candidate node can change the CHO configuration and trigger the CHO replace using the conditional handover cancel message with resource change cause. 
In R15&R16 MR-DC, the MN uses the SN addition procedure to add the SN and uses the SN modification request procedure to modify the SCG configuration /SN terminated bearer configuration. Also the SN also can use the SN modification required procedure to modify the SCG configuration /SN terminated bearer configuration.

In CPA, RAN3 has agreed that the SN addition procedure is enhanced to support CPA initiation. In our understanding, the MN also can trigger the change of CPC configuration. For example, the MN triggers the bearer type change. According to TS 38.423/36.423 there are many mandatory present IEs in the SN addition request message. For example UE Security Capabilities, S-NG-RAN node Security Key, S-NG-RAN node UE Aggregate Maximum Bit Rate, M-NG-RAN node to S-NG-RAN node Container. In our understanding, the CPA replace does not need these mandatory present IEs in some cases. And using the SN modification procedure is more consistent with the previous logic of MR-DC. Therefore it is preferred to reuse the SN modification procedure to support CPA replace. In CHO, both the source node and the target node can initiate the CHO replace. In CPA, we also think both the MN and the candidate SN can trigger the CPA replace. For the MN initiated CPA replace, the MN can use the modification procedure to trigger the CPA replace and the candidate SN can use the SN modification required procedure to trigger the CPA replace.For MN initiated inter SN CPC, RAN3 has agreed to use the MN initiated SN change procedure. Therefore the MN also use the same procedure to CPA replace to initiate the modification of CPC. The candidate SN can use the SN modification required procedure to initiate the CPA replace.
For SN initiated inter SN CPC, RAN3 has agreed to use the SN change procedure to initiate the CPC. In R15&R16, the source SN sends the SN change required message to trigger the SN change. Similar to CHO, we can add a CPC replace indicator in the SN change required message, and after that, the MN can use the SN modification procedure to the target SN to modify the CPC. Also the candidate SN can initiate the CPC replace. The candidate SN can use the SN modification required procedure to initiate the CPC replace
Proposal 1 Support CPAC replace by:
· CPA replace: SN modification request procedure and SN modification required procedure
· MN initiated inter-SN CPC replace: SN modification request procedure
· SN initiated inter-SN CPC replace: SN change procedure and SN modification procedure
2.2  Early data forwarding
In the last meeting, RAN3 has agreed to support the early data forwarding in CPAC. 
In the MN initiated CPC, the CPC is trigged by the MN, the source SN needs to know the CPC triggering in order to send the early status transfer to the target SN. In the RAN3#110 meeting, there is one WA:
	WA: in case of MN initiated inter-SN CPC, to support early data forwarding, the MN needs to inform source SN about CPC triggered (i.e. the successful reconfiguration of CPC at UE), details FFS.


According to the LS [1] from RAN2, upon reception of ‎RRC Reconfiguration message with CPAC configuration, UE responds with RRC Reconfiguration Complete message to the MN to inform ‎that the message has been received. The message does not include an embedded RRC complete message for source SN
6a	In case of CPA and MN initiated Inter-SN CPC, upon reception of ‎RRCReconfiguration/RRCConnectionReconfiguration message with CPAC configuration, UE responds with RRCReconfigurationComplete/RRCConnectionReconfigurationComplete message to the MN to inform ‎that the message has been received. The message does not include an embedded RRC complete message for source SN.
Therefore the MN will not send the “M-NG-RAN node to S-NG-RAN node Container” to the SN. We think that the MN can inform the source SN after the UE has received the CPC configuration (e.g. the UE sends the MN RRC reconfiguration complete message after receiving the CPC configuration).
One potential solution is to reuse the SN Reconfiguration Complete procedure. But in R15&R16, the description of this procedure is to indicate whether the configuration requested by the S-NG-RAN node was applied by the UE, therefore it is needed to modify the description to cover the CPC case. Also the response information IE and the CHOICE Response Type IE within the response information IE in SN Reconfiguration Complete message are mandatory. Therefore we think it is better to introduce a new message. 
Proposal 2 For the MN initiated inter-SN CPC, introduce a new inter-node message to inform source SN about CPC triggered.
In R16 CHO, the early data forwarding is supported in order to reduce the latency of data forwarding. When the UE access the candidate cell, the network can send the early forwarded data to the UE. The source node forwards the PDCP SDU with SNs assigned by the source gNB to the candidate node. No downlink PDCP SDU without a SN and no uplink PDCP SDU is forwarded. The source gNB sends the EARLY STATUS TRANSFER message to maintain HFN continuity by indicating PDCP SN and HFN of the first PDCP SDU that the source gNB forwards to the target gNB. The subsequent messages may be sent for discarding of already forwarded downlink PDCP SDUs in the target gNB.
Observation 1: In CHO, the source NG-RAN forwards the PDCP SDUs in the early data forwarding. 
For mobility in MR-DC in R15 and R16, user data forwarding is performed between nodes whenever the logical node hosting the PDCP entity changes. The behaviour of the node from which data is forwarded is the same as specified for the "source node" for handover, the behaviour of the node to which data is forwarded is the same as specified for the "target node" for handover. Therefore we think the source NG-RAN also forwards the PDCP SDUs in the early data forwarding whenever the logical node hosting the PDCP entity changes. The source NG-RAN can use the Early Status Transfer message to maintain HFN continuity and to inform the discarding of forwarded DL data. 
Observation 2: Whenever the logical node hosting the PDCP entity changes, the source NG-RAN forwards the PDCP SDUs in the early data forwarding. 
For the CPA, in our understanding, the MN also can perform early data forwarding to the SN for MN terminated SCG/Split bearers in order to reduce the latency of data transmission. In this case, the MN will forward the PDCP PDUs to the SN in the early data forwarding. In CHO, the source NG-RAN will send the early status transfer message for discarding of already forwarded downlink SDUs for respective DRB. In R15, RAN3 introduced the discarded PDCP PDU SNs in the user plane for the flow control. Although the MN can reuse the discarded PDCP PDU SNs in the user plane to indicate the discarding of already forwarded downlink SDUs. But in our understanding, there are also early data forwarding for others bearers. Therefore we think it is better to use the unified message to inform the discarding of forwarded DL data.
For the MN initiated CPC, the source SN can perform the early data forwarding for SN terminated bearers as in CHO. The MN can perform the early data forwarding for the MN terminated SCG/Split bearer as in CPA.  For the SN initiated CPC, the source SN and the MN can perform the early data forwarding as in CPA.
Proposal 3 Support the early data forwarding for the MN terminated SCG/Split bearers. The MN forwards the PDCP PDUs to the SN.
Proposal 4 For the early data forwarding of MN terminated SCG/split bearers, introduce the discard DL PDCP PDU SN in the early status transfer message. 
In EN-DC, the SN release request message also includes the addresses of data forwarding for the MN initiated SN change cases. In MR-DC with 5GC, the Xn-U address indication message sent by the MN includes the addresses of data forwarding for the SN addition and MN initiated SN change cases. Therefore we think CPAC also need these messages to include the addresses of data forwarding. Therefore we think RAN3 need to add the CPAC indication in these messages.
Proposal 5 For the early data forwarding, introduce the CPAC indication in the SN release request message and Xn-U address indication message. 
2.3 Procedure after execution of CPAC 
In CHO, the source node sends the handover cancel message including the candidate cells to be cancelled.
For the CPAC, we think the MN need send the SN release request message to the other candidate SNs to cancel the CPAC after execution of CPAC towards one candidate SN.
Proposal 6 Upon the execution of CPAC, the MN sends the SN release request message to the other candidate SNs to cancel the CPAC. 
In the MN initiated SN change of R15 and R16, the MN needs to send the SN release message to the source SN. Then the source SN can initiate the data forwarding. In the last meeting of RAN3, RAN3 has agreed to support the late data forwarding. Therefore we think the MN can send the legacy SN release request message to the source SN. Then the source SN can initiate the late data forwarding. 
Proposal 7 Upon the execution of MN initiated inter-SN CPC, the MN sends the legacy SN release request message to the source SN. 
In EN-DC of R15 and R16, for the SN initiated SN change, the source SN can initiate the data forwarding after receiving the SN change confirm message. In MR-DC with 5GC, for the SN initiated SN change, the source SN can initiate the data forwarding after receiving the Xn-U address indication message.
In Rel-17 WI discussion, it was agreed to Support Late Data Forwarding in CPAC, and there was a WA that: 
WA: in case of both MN and SN initiated inter-SN CPC, to support late data forwarding, it is needed to inform the source SN about the successful CPC execution and UE accesses to the target SN, details FFS. RAN3 waits for RAN2 progress before discussing further details.
For the SN initiated inter-SN CPC, as the MN has sent the SN change confirm message and the Xn-U address indication message to the source SN before sending the SN reconfiguration complete message to the source SN, the MN need send one message to the source SN.
According to the LS from RAN2, the source SN can send one SCG RRC reconfiguration message in the CPC configuration and the UE will reply one SCG RRC reconfiguration complete message to the source SN upon receiving the CPC configuration. In RAN2, the UE will only reply one RRC reconfiguration complete message for each reconfiguration message. Therefore we think the UE will not reply the SCG RRC reconfiguration complete message to the source upon the execution of CPC. Also according to the agreements of RAN2, upon the execution of CPC, the UE will only reply the SCG RRC reconfiguration complete message to the target SN.
5	Non-conditional SCG RRC Reconfiguration can be sent in the same MN generated RRCRconfiguration message, which carries execution conditions and target candidate configurations e.g. ‎the mrdc-secondaryCellGroup can be sent in the same configuration message with the ‎conditionalReconfiguration for inter-SN CPC.
6a	In case of CPA and MN initiated Inter-SN CPC, upon reception of ‎RRCReconfiguration/RRCConnectionReconfiguration message with CPAC configuration, UE responds with RRCReconfigurationComplete/RRCConnectionReconfigurationComplete message to the MN to inform ‎that the message has been received. The message does not include an embedded RRC complete message for source SN.
6b	In case of SN initiated Inter-SN CPC, upon reception of ‎RRCReconfiguration/RRCConnectionReconfiguration message with CPAC configuration, UE responds with RRCReconfigurationComplete/RRCConnectionReconfigurationComplete message to MN. This message can include an embedded RRC complete message for source SN.
7	The message carrying ‎conditionalReconfiguration for CPA/CPC is in MN format (i.e. contains ‎both MCG and SCG re-configurations). For the following cases: a). MN-Initiated CPA b). MN-Initiated inter-SN CPC c). SN-initiated inter-SN CPC. 
8	In CPA and Inter-SN CPC, upon execution of CPAC, ‎the UE ‎shall ‎reply the RRCReconfigurationComplete/RRCConnectionReconfigurationComplete ‎message to ‎the MN ‎including an embedded RRC complete message to the SN, and then the MN ‎informs the ‎target SN. 

Therefore we cannot use the SN reconfiguration complete message to source SN. As discussed in the above early data forwarding for the MN initiated inter-SN CPC, we proposed to introduce a new inter-node message to inform source SN about CPC triggered. For the late data forwarding, we can reuse the above inter-node message to indicate the CPC execution. 
Proposal 8 Upon the execution of SN initiated inter-SN CPC, the MN uses the new introduced inter-node message to the source SN to indicate the CPC execution. 
2.4 F1AP and E1AP impacts
2.4.1 Signalling flows for F1
In the CHO and CPC of R16, for the inter-DU mobility case, the CU sends the SpCell ID and the Conditional Inter-DU Mobility Information including the CHO Trigger and Target gNB-DU UE F1AP ID to the DU in the UE context setup request message to add the candidate cell. For the intra-DU mobility case, the CU sends the SpCell ID and the Conditional Intra-DU Mobility Information including the CHO Trigger and the Candidate Cells to Be Cancelled list in the UE context modification request message in order to add the candidate cell. For these procedures, the DU includes the Requested Target Cell ID in the UE context setup response and UE context setup failure to differentiate the procedure for different candidate cells. 
In the CHO and CPC of R16, the CU can initiate the modification of the candidate cell. The CU sets the CHO Trigger to “CHO-replace” in the UE context setup request message for inter-DU mobility case and in the UE context modification message for the intra-DU mobility case. The DU also can initiate the modification. The DU uses the  Candidate Cells To Be Cancelled List  in the UE context modification required message with a cause value “CHO-CPC resources to be changed” for the CU to re-trigger the adding of candidate cell.
In the CHO and CPC of R16, the CU can initiate the cancellation of candidate cell. The CU uses the Candidate Cells To Be Cancelled List in the UE context release command message for the inter-DU mobility case and in the UE context modification request message for the intra-DU mobility case. The DU also can initiate the cancellation. The DU uses the Candidate Cells To Be Cancelled List in the UE context release request message.
In the CHO and CPC of R16, the DU sends the access success message including the NR CGI to inform the CU of which cell the UE has successfully accessed. 
According to the agreements of RAN2, the network supports one or more candidate cells for CPAC. In R16 CHO and CPC, only one candidate cell is prepared in one procedure to reduce the impact on existing procedure. Therefore we think only one candidate PSCell is prepared in one CPAC procedure over F1/E1 interface. 
In R16 CHO and CPC, the same F1AP pair can be reused for different candidate cell for the same UE, the Requested Target Cell IDs are used to differentiate CHO preparations for different candidate cells. Using same or different X2AP/XnAP ID pair is up to the network implement. In our understanding, CPAC also can use the same principles.
In our understanding, for R17 CPAC, the CU and DU also can initiate the adding/modification/ cancellation of candidate cell. We think R17 CPAC can reuse these existing IEs. Because the name of Conditional Inter-DU Mobility Information does not indicate the CPA, RAN3 only need to add the CPA case in the procedure description.
Proposal 9 Prepare one candidate PSCell in one CPAC procedure over F1 interface, same F1AP pair can be reused to prepare different candidate PScell for CPAC, reuse the existing IEs of R16 CHO and CPC. RAN3 only need to modify the procedure description.
2.4.2 Signalling flows for E1
As we known, the CU-UP does not know which cell is configured to the UE. In the CHO and CPC of R16, if the bearer context has existed in the CU-UP, the CU-CP does not need to inform the CU-UP when the CU-CP prepares the candidate cells for the UE. When the UE has accessed the candidate cell, the CU-CP sends the bearer context modification request message to the CU-UP if needed.
If the bearer context has not existed in the CU-UP, the CU-CP sends the bearer context setup request message including the CHO Initiation to the CU-UP. The bearer context setup request message indicates to ignore the included security context and not to initiate sending downlink packets until the UE successfully accesses. The CU-CP and CU-UP can initiate the modification/cancellation using the R15 message. When the UE has accessed the candidate cell, the CU-CP sends the bearer context modification request message to the CU-UP. 
For the early data forwarding of inter-CU-UP CHO, the CU-UP sends the early forwarding SN transfer message to the CU-CP.
For the R17 CPA, SN initiated inter-SN CPC, and MN initiated inter-SN CPC, we think the procedures is same to the procedures of R16 inter-CU-UP CHO (i.e. the bearer context has not existed in the candidate CU-UP). Therefore we think we can reuse the exiting IEs and procedures.
For the R17 SN initiated intra-SN CPC with MN involvement, as discussed in [2], we think there is no impacts on the ASN.1 of RAN3.
According to the TS 38.463, the procedure description of the bearer context setup request message and the early data forwarding SN transfer message only include the CHO case and does not include the CPAC cases. Therefore RAN3 need to modify some procedure description.
Proposal 10  For E1AP in all the CPAC cases, reuse the existing IEs and procedures of R16 CHO and CPC. RAN3 only need to modify the procedure description.
[bookmark: _Toc423019950][bookmark: _Toc423020279][bookmark: _Toc423020296]3. Proposals
Based on the discussion in this paper, we propose the following:
Proposal 1 [bookmark: _Toc423020280]Support CPAC replace by:
· CPA replace: SN modification request procedure and SN modification required procedure
· MN initiated inter-SN CPC replace: SN modification request procedure
· SN initiated inter-SN CPC replace: SN change procedure and SN modification procedure
Proposal 2 For the MN initiated inter-SN CPC, introduce a new inter-node message to inform source SN about CPC triggered.
Proposal 3 Support the early data forwarding for the MN terminated SCG/Split bearers. The MN forwards the PDCP PDUs to the SN.
Proposal 4 For the early data forwarding of MN terminated SCG/split bearers, introduce the discard DL PDCP PDU SN in the early status transfer message. 
Proposal 5 For the early data forwarding, introduce the CPAC indication in the SN release request message and Xn-U address indication message. 
Proposal 6 Upon the execution of CPAC, the MN sends the SN release request message to the other candidate SNs to cancel the CPAC. 
Proposal 7 Upon the execution of MN initiated inter-SN CPC, the MN sends the legacy SN release request message to the source SN. 
Proposal 8 Upon the execution of SN initiated inter-SN CPC, the MN uses the new introduced inter-node message to the source SN to indicate the CPC execution. 
Proposal 9 Prepare one candidate PSCell in one CPAC procedure over F1 interface, same F1AP pair can be reused to prepare different candidate PScell for CPAC, reuse the existing IEs of R16 CHO and CPC. RAN3 only need to modify the procedure description.
Proposal 10  For E1AP in all the CPAC cases, reuse the existing IEs and procedures of R16 CHO and CPC. RAN3 only need to modify the procedure description.
In section 5, the TP to TS 37340 BL CR is provided.
The TP to TS 38.401 BL CR is provided in [2].
The TP to TS 38.420/38.423 to introduce the new procedure about proposal 2 and proposal 8 is provided in [3].
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[bookmark: _Toc29248358][bookmark: _Toc37200945][bookmark: _Toc46492811][bookmark: _Toc52568337][bookmark: _Toc60787204]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). In case of CPA, this procedure is used to configure CPA configuration. 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.
NOTE 6:	In case of SN terminated bearers and MN terminated split/SCG bearers, early data forwarding 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.
3a.	If early data forwarding is applied in CPA, the MN sends the Early Status Transfer message to the SN.
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. In CPA, the MN sends the SgNB release request message to the other candidate SNs to cancel the CPA.
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.	If PDCP termination point is changed to the SN for bearers using RLC AM, and when RRC full configuration is not used, the MN sends the SN Status Transfer.
8.	For SN terminated bearers moved from the MN, 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.	If applicable, the update of the UP path towards the EPC is performed.
[bookmark: _Toc29248359][bookmark: _Toc37200946][bookmark: _Toc46492812][bookmark: _Toc52568338][bookmark: _Toc60787205]10.2.2	MR-DC with 5GC
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 resources from the SN to the UE. For bearers requiring SCG radio resources, this procedure is used to add at least the initial SCG serving cell of the SCG. This procedure can also be used to configure an SN terminated MCG bearer (where no SCG configuration is needed). In case of CPA, this procedure is used to configure CPA configuration. Figure 10.2.2-1 shows the SN Addition procedure.


Figure 10.2.2-1: SN Addition procedure
1.	The MN decides to request the target SN to allocate 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, and PDU session level Network Slice info). 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. In NGEN-DC and NR-DC, 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.
	For MN terminated bearer options that require Xn-U resources between the MN and the SN, the MN provides Xn-U UL TNL address information. For SN terminated bearers, the MN provides a list of available DRB IDs. The S-NG-RAN node shall store this information and use it when establishing SN terminated bearers. The SN may reject the request.
	For SN terminated bearer options that require Xn-U resources between the MN and the SN, the MN provides in step 1 a list of QoS flows per PDU Sessions for which SCG resources are requested to be setup upon which the SN decides how to map QoS flows to DRB.
NOTE 1:	For split bearers, MCG and SCG resources may be requested of such an amount, that the QoS for the respective QoS Flow 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 MN decision is reflected in step 1 by the QoS Flow parameters signalled to the SN, which may differ from QoS Flow parameters received over NG.
NOTE 2:	For a specific QoS flow, the MN may request the direct establishment of SCG and/or split bearers, i.e. without first having to establish MCG bearers. It is also allowed that all QoS flows can be mapped to SN terminated bearers, i.e. there is no QoS flow mapped to 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 type options, respective transport network resources. For bearers requiring SCG radio 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 within an SN RRC configuration message contained in the SN Addition Request Acknowledge message. In case of bearer options that require Xn-U resources between the MN and the SN, the SN provides Xn-U TNL address information for the respective DRB, Xn-U UL TNL address information for SN terminated bearers, Xn-U DL TNL address information for MN terminated bearers. For SN terminated bearers, the SN provides the NG-U DL TNL address information for the respective PDU Session and security algorithm. If SCG radio resources have been requested, the SCG radio resource configuration is provided.
NOTE 3:	In case of MN terminated bearers, transmission of user plane data may take place after step 2.
NOTE 4:	In case of SN terminated bearers, data forwarding and the SN Status Transfer may take place after step 2.
NOTE 5:	For MN terminated bearers for which PDCP duplication with CA is configured in NR SCG side, the MN allocates up to 4 separate Xn-U bearers and the SN provides a logical channel ID for primary or split secondary path to the MN.
	For SN terminated bearers for which PDCP duplication with CA is configured in NR MCG side, the SN allocates up to 4 separate Xn-U bearers and the MN provides a logical channel ID for primary or split secondary path to the SN via an additional MN-initiated SN modification procedure.
NOTE 6:	In case of SN terminated bearers and MN terminated split/SCG bearers, early data forwarding may take place after step 2.
2a.	For SN terminated bearers using MCG resources, the MN provides Xn-U DL TNL address information in the Xn-U Address Indication message.
3.	The MN sends the MN RRC reconfiguration message to the UE including the SN RRC configuration message, without modifying it.
3a.	If early data forwarding is applied in CPA, the MN sends the Early Status Transfer message to the SN.
4.	The UE applies the new configuration and replies to MN with MN RRC reconfiguration complete message, including an SN RRC response message for 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.
5.	The MN informs the SN that the UE has completed the reconfiguration procedure successfully via SN Reconfiguration Complete message, including the SN RRC response message, if received from the UE. In CPA, the MN sends the SN release request message to the other candidate SNs to cancel the CPA.
6.	If configured with bearers requiring SCG radio resources, 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.	If PDCP termination point is changed to the SN for bearers using RLC AM, and when RRC full configuration is not used, the MN sends the SN Status Transfer.
8.	For SN terminated bearers or QoS flows moved from the MN, dependent on the characteristics of the respective bearer or QoS flow, the MN may take actions to minimise service interruption due to activation of MR-DC (Data forwarding).
9-12.	If applicable, the update of the UP path towards the 5GC is performed via a PDU Session Path Update procedure.
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[bookmark: _Toc29248361][bookmark: _Toc37200948][bookmark: _Toc46492814][bookmark: _Toc52568340][bookmark: _Toc60787207]10.3.1	EN-DC
The Secondary Node Modification procedure may be initiated either by the MN or by the SN and be used to modify, establish or release bearer contexts, to transfer bearer contexts to and from the SN or to modify other properties of the UE context within the same SN. It may also be used to transfer an NR RRC message from the SN to the UE via the MN and the response from the UE via MN to the SN (e.g. when SRB3 is not used). In case of CPC, this procedure is used to configure or modify CPC configuration within the same SN.
The Secondary Node modification procedure does not necessarily need to involve signalling towards the UE.
MN initiated SN Modification


Figure 10.3.1-1: SN Modification procedure - MN initiated
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 RLC bearer of split bearer(s), as well as configuration changes for SN terminated MCG bearers. Bearer termination point change is realized by adding the new bearer configuration and releasing the old bearer configuration within a single MN initiated SN Modification procedure for the respective E-RAB. The MN uses this procedure to perform handover within the same MN while keeping the SN. The MN also uses the procedure to query the current SCG configuration, e.g. when delta configuration is applied in an MN initiated SN change. The MN also uses the procedure to provide the S-RLF related information to the SN. 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 SN terminated bearer(s) or the SCG RLC bearer of MN terminated bearer(s), or if it is used to perform handover within the same MN while keeping the SN. Figure 10.3.1-1 shows an example signalling flow for an 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 a security key update in the SN is required, a new SgNB Security Key is included. In case of SCG RLC re-establishment for E-RABs configured with an MN terminated bearer with an SCG RLC bearer for which no bearer type change is performed, the MN provides a new UL GTP tunnel endpoint to the SN. The SN shall continue sending UL PDCP PDUs to the MN with the previous UL GTP tunnel endpoint until it re-establishes the RLC and use the new UL GTP tunnel endpoint after re-establishment. In case of PDCP re-establishment for E-RABs configured with an SN terminated bearer with an MCG RLC bearer for which no bearer type change is performed, the MN provides a new DL GTP tunnel endpoint to the SN. The SN shall continue sending DL PDCP PDUs to the MN with the previous DL GTP tunnel endpoint until it performs PDCP re-establishment and use the new DL GTP tunnel endpoint starting with the PDCP re-establishment.
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 a security key update (with or without PSCell change), for E-RABs configured with the MN terminated bearer option that require X2-U resources between the MN and the SN, for which no bearer type change is performed, the SN provides a new DL GTP tunnel endpoint to the MN. The MN shall continue sending DL PDCP PDUs to the SN with the previous DL GTP tunnel endpoint until it performs PDCP re-establishment or PDCP data recovery, and use the new DL GTP tunnel endpoint starting with the PDCP re-establishment or data recovery. In case of a security key update (with or without PSCell change), for E-RABs configured with the SN terminated bearer option that require X2-U resources between the MN and the SN, for which no bearer type change is performed, the SN provides a new UL GTP tunnel endpoint to the MN. The MN shall continue sending UL PDCP PDUs to the SN with the previous UL GTP tunnel endpoint until it re-establishes the RLC and use the new UL GTP tunnel endpoint after re-establishment.
3-5.	The MN initiates the RRC connection reconfiguration procedure, including the NR RRC configuration message. The UE applies the new configuration, synchronizes to the MN (if instructed, in case of intra-MN handover) and replies with RRCConnectionReconfigurationComplete, including a NR RRC response message, 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.	Upon successful completion of the reconfiguration, the success of the procedure is indicated in the SgNB Reconfiguration Complete message.
7.	If instructed, the UE performs synchronisation towards the PSCell of the SN as described in SgNB addition procedure. Otherwise, the UE may perform UL transmission after having applied the new configuration.
8.	If PDCP termination point is changed for bearers using RLC AM, and when RRC full configuration is not used, the SN Status Transfer takes place between the MN and the SN (Figure 10.3.1-1 depicts the case where a bearer context is transferred from the MN to the SN).
NOTE 0:	The SN may not be aware that a SN terminated bearer requested to be released is reconfigured to a MN terminated bearer. The SN Status for the released SN terminated bearers with RLC AM may also be transferred to the MN.
9.	If applicable, data forwarding between MN and the SN takes place (Figure 10.3.1-1 depicts the case where a bearer context is transferred from the MN to the SN).
10.	The SN sends the Secondary RAT Data Usage Report message to the MN and includes the data volumes delivered to and received from the UE over the NR radio for the E-RABs to be released and for the E-RABs for which the S1 UL GTP Tunnel endpoint was requested to be modified.
NOTE 1:	The order the SN sends the Secondary RAT Data Usage 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.	If applicable, a path update is performed.
SN initiated SN Modification with MN involvement


Figure 10.3.1-2: 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 release of SCG bearer(s) and the SCG RLC bearer of split bearer(s) (upon which the MN may release the bearer or maintain current bearer type or reconfigure it to an MCG bearer, either MN terminated or SN terminated), and to trigger PSCell change (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 SCG bearer and the SCG RLC bearer of a split bearer. 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 change of security key, the PDCP Change Indication indicates that a S-KgNB 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.
2/3.	The MN initiated SN Modification procedure may be triggered by the SN Modification Required message (e.g. to provide information such as data forwarding addresses, new SN security key, measurement gap, etc...)
NOTE 2:	If only SN security key 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, 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.	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, if received from the UE.
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.	If PDCP termination point is changed for bearers using RLC AM, and when RRC full configuration is not used, the SN Status Transfer takes place between the MN and the SN (Figure 10.3.1-2 depicts the case where a bearer context is transferred from the SN to the MN).
NOTE 2a:	The SN may not be aware that a SN terminated bearer requesting to release is reconfigured to a MN terminated bearer. The SN Status for the released SN terminated bearers with RLC AM may also be transferred to the MN.
9.	If applicable, data forwarding between MN and the SN takes place (Figure 10.3.1-2 depicts the case where a bearer context is transferred from the SN to the MN).
10.	The SN sends the Secondary RAT Data Usage Report message to the MN and includes the data volumes delivered to and received from the UE over the NR radio for the E-RABs to be released.
NOTE 3:	The order the SN sends the Secondary RAT Data Usage 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.	If applicable, a path update is performed.
SN initiated SN Modification without MN involvement


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). The SN may initiate the procedure to configure or modify CPC configuration within the same SN. 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 RRCReconfiguration message to the UE through SRB3. The UE applies the new configuration. In case the UE is unable to comply with (part of) the configuration included in the RRCReconfiguration message, it performs the reconfiguration failure procedure.
2.	If instructed, the UE performs synchronisation towards the PSCell of the SN.
3.	The UE replies with the RRCReconfigurationComplete message.
3a.	In case of CPC, the UE maintains connection with source PSCell after receiving CPC configuration, and starts evaluating the CPC execution conditions for candidate PSCell(s). If at least one CPC candidate PSCell satisfies the corresponding CPC execution condition, the UE detaches from the source PSCell, applies the stored corresponding configuration for the selected candidate PSCell and synchronises to that candidate PSCell. The UE completes the CPC execution procedure by sending an RRCReconfigurationComplete message to the new PSCell.
Transfer of an NR RRC message to/from the UE (when SRB3 is not used)


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.
3a.	If CPC is configured in the RRCConnectionReconfiguration, the UE maintains the connection with the source PSCell after receiving the CPC configuration, and starts evaluating the CPC execution conditions for the candidate PSCell(s). If at least one CPC candidate PSCell satisfies the corresponding CPC execution condition, the UE detaches from the source PSCell, applies the stored corresponding configuration for the selected candidate PSCell and synchronises to that candidate PSCell. The UE completes the CPC execution procedure by sending an ULInformationTransferMRDC message to the MN which includes an embedded RRCReconfigurationComplete message to the new PSCell.
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.
[bookmark: _Toc29248362][bookmark: _Toc37200949][bookmark: _Toc46492815][bookmark: _Toc52568341][bookmark: _Toc60787208]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 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). In NGEN-DC and NR-DC, the RRC message is an NR message (i.e., RRCReconfiguration) whereas in NE-DC it is an E-UTRA message (i.e., RRCConnectionReconfiguration). In case of CPC, this procedure is used to configure or modify CPC configuration within the same SN. The CPC configuration cannot be used to configure target PSCell in NE-DC or in NGEN-DC.
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 this procedure to perform handover within the same MN while keeping the SN, when the SN needs to be involved (i.e. in NGEN-DC). The MN also uses the procedure to query the current SCG configuration, e.g. when delta configuration is applied in an MN initiated SN change. The MN also 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, or if it is used to perform handover within the same MN while keeping the SN. Figure 10.3.2-1 shows an example signalling flow for an 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, 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. In case the PDCP data recovery in the SN is required, the PDCP Change Indication is included which indicates that PDCP data recovery is required in SN.
2.	The SN responds with the SN Modification Request Acknowledge message, which may contain new SCG radio configuration information within an SN RRC reconfiguration message, and data forwarding address information (if applicable).
NOTE 1:	For MN terminated bearers to be setup for which PDCP duplication with CA is configured in NR SCG side, the MN allocates up to 4 separate Xn-U bearers and the SN provides a logical channel ID for primary or split secondary path to the MN.
	For SN terminated bearers to be setup for which PDCP duplication with CA is configured in NR MCG side, the SN allocates up to 4 separate Xn-U bearers and the MN provides a logical channel ID for primary or split secondary path to the SN via an additional MN-initiated SN modification procedure.
2a.	When applicable, the MN provides data forwarding address information to the SN. For SN terminated bearers using MCG resources, the MN provides Xn-U DL TNL address information in the Xn-U Address Indication message.
3/4.	The MN initiates the RRC reconfiguration procedure, including an SN RRC reconfiguration message. The UE applies the new configuration, synchronizes to the MN (if instructed, in case of intra-MN handover) and replies with MN RRC reconfiguration complete message, including an 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 SN Status Transfer takes place between the MN and the SN (Figure 10.3.2-1 depicts the case where a bearer context is transferred from the MN to the SN).
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 Usage Report message to the MN and includes the data volumes delivered to and received from the UE as described in clause 10.11.2.
NOTE 2:	The order the SN sends the Secondary RAT Data Usage 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 an SN RRC reconfiguration 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 an 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.
2/3.	The MN initiated SN Modification procedure may be triggered by SN Modification Required message, e.g. when an SN security key change needs to be applied.
NOTE 3:	For SN terminated bearers to be setup for which PDCP duplication with CA is configured in NR MCG side, the SN allocates up to 4 separate Xn-U bearers and the MN provides a logical channel ID for primary or split secondary path to the SN via the nested MN-initiated SN modification procedure.
4.	The MN sends the MN RRC reconfiguration message to the UE including the SN RRC reconfiguration message with the new SCG radio resource configuration.
5.	The UE applies the new configuration and sends the MN RRC reconfiguration complete message, including an 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 including the 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 Status Transfer takes place between the MN and the SN (Figure 10.3.2-2 depicts the case where a bearer context is transferred from the SN to the MN).
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 Usage Report message to the MN and includes the data volumes delivered to and received from the UE as described in clause 10.11.2.
NOTE 4:	The order the SN sends the Secondary RAT Data Usage 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.
SN initiated SN Modification without MN involvement
This procedure is not supported for NE-DC.


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 (e.g. when the security key does not need to be changed and the MN does not need to be involved in PDCP recovery). The SN may initiate the procedure to configure or modify CPC configuration within the same SN. 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.
SN initiated Conditional SN Modification (CPC) without MN involvement (SRB3 is used)
This procedure is supported for the MR-DC options except for NE-DC and NGEN-DC.


Figure 10.3.2-3a: SN Modification – SN-initiated without MN involvement and when CPC is configured and SRB3 is used.
The SN initiates the procedure when it needs to transfer an NR RRC message to the UE and SRB3 is used and CPC is configured.
1.	The SN sends the SN RRC reconfiguration including CPC configuration message to the UE through SRB3.
2.	The UE applies the new configuration. The UE starts evaluating the CPC execution conditions for the candidate PSCell(s). The UE maintains connection with the source PSCell and replies with the RRCReconfigurationComplete message to the SN via SRB3.
3.	If at least one CPC candidate PSCell satisfies the corresponding CPC execution condition, the UE detaches from the source PSCell, applies the stored configuration corresponding to that selected candidate PSCell and synchronises to that candidate PSCell.
4.	The UE completes the CPC execution procedure by sending an RRCReconfigurationComplete message to the new PSCell.
Transfer of an NR RRC message to/from the UE (when SRB3 is not used)
This procedure is supported for all the MR-DC options.


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 including the SN RRC reconfiguration message.
2.	The MN forwards the SN RRC reconfiguration message to the UE including it in the RRC reconfiguration message.
3.	The UE applies the new configuration and replies with the RRC reconfiguration complete message by including the SN RRC reconfiguration complete message.
4.	The MN forwards the SN RRC response message, if received from the UE, to the SN by including it 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.
SN initiated Conditional SN Modification (CPC) without MN involvement (SRB3 is not used)
This procedure is supported for the MR-DC options except for NE-DC and NGEN-DC.


Figure 10.3.2-5: SN Modification – SN-initated without MN involvement when CPC is configured and SRB3 is not used
The SN initiates the procedure when it needs to transfer an NR RRC message to the UE and SRB3 is not used, while CPC is configured.
1.	The SN initiates the procedure by sending the SN Modification Required to the MN including the SN RRC reconfiguration message with CPC configuration.
2.	The MN forwards the SN RRC reconfiguration message to the UE including it in the RRC reconfiguration message.
3.	The UE replies with the RRCReconfigurationComplete message by including the SN RRC reconfiguration complete message. The UE maintains connection with source PSCell after receiving CPC configuration, and starts evaluating the CPC execution conditions for the candidate PSCell(s).
4.	The MN forwards the SN RRC response message, if received from the UE, to the SN by including it in the SN Modification Confirm message. 
5.	If at least one CPC candidate PSCell satisfies the corresponding CPC execution condition, the UE completes the CPC execution procedure by an ULInformationTransferMRDC message to the MN which includes an embedded RRCReconfigurationComplete message to the selected target PSCell.
6.	The RRCReconfigurationComplete is forwarded to the SN embedded in RRC Transfer.
7.	The UE detaches from the source PSCell, applies the stored corresponding configuration and synchronises to the selected candidate PSCell. 
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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. In inter-SN CPC, this procedure initiated either by MN or SN is also used to configure CPC configuration.
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


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 trigger the MN-initiated SN Modification procedure (to the source SN) to retrieve 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 SgNB Release Request message triggers the source SN to stop providing user data to the UE and, if applicable, to start data forwarding. In inter-SN CPC, the MN does not send the SgNB Release Request message to the source SN until the UE completes the CPC execution procedure. 
3a. Upon receiving the RRCConnectionReconfiguration message from the UE, the MN sends the CPC Notification message to the source SN to inform the CPC triggered. Reception of the CPC Notification message triggers the source SN, if applicable, to start early data forwarding. If early data forwarding is applied in CPC, the source SN sends the Early Status Transfer message to the MN and the MN may also send the Early Status Transfer message to the candidate SNs.
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. In inter-SN CPC, the MN sends the SgNB Release Request message to the other candidate SNs to cancel the CPC.
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, if needed.
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 Usage Report message to the MN and includes the data volumes delivered to and received from the UE over the NR radio for the related E-RABs.
NOTE 3:	The order the SN sends the Secondary RAT Data Usage 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 applicable, a path update is triggered by the MN.
16.	Upon reception of the UE Context Release message, the source SN releases radio and C-plane related resources associated to the UE context. Any ongoing data forwarding may continue.
SN initiated SN Change


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. The target SN includes the indication of the full or delta RRC configuration.
3a. If early data forwarding is applied in inter-SN CPC, the source SN sends the Early Status Transfer message to the MN and the MN may also send the Early Status Transfer message to the candidate SNs.
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. 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 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. In inter-SN CPC, the MN sends the SN Release Request message to the other candidate SNs to cancel the CPC. The MN sends the CPC Notification message to the source SN to inform the CPC execution.
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, if needed.
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 Usage Report message to the MN and includes the data volumes delivered to and received from the UE over the NR radio for the related E-RABs.
NOTE 4:	The order the source SN sends the Secondary RAT Data Usage 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 applicable, a path update is triggered by the MN.
17.	Upon reception of the UE Context Release message, the source SN releases radio and C-plane related resources associated to the UE context. Any ongoing data forwarding may continue.
[bookmark: _Toc29248368][bookmark: _Toc37200955][bookmark: _Toc46492821][bookmark: _Toc52568347][bookmark: _Toc60787214]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 trigger the MN-initiated SN Modification procedure (to the source SN) to retrieve the current SCG configuration and to allow provision of data forwarding related information 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. In inter-SN CPC, the MN does not send the SN Release Request message to the source SN until the UE completes the CPC execution procedure.
3a. Upon receiving the RRCConnectionReconfiguration message from the UE, the MN sends the CPC Notification message to the source SN to inform the CPC triggered. Reception of the CPC Notification message triggers the source SN, if applicable, to start early data forwarding. If early data forwarding is applied in CPC, the source SN sends the Early Status Transfer message to the MN and the MN may also send the Early Status Transfer message to the candidate SNs.
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 reconfiguration message. The UE applies the new configuration and sends the MN RRC reconfiguration complete message, including the 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 included SN RRC response message for the target SN, if received from the UE. In inter-SN CPC, the MN sends the SN Release Request message to the other candidate SNs to cancel the CPC.
7.	If configured with bearers requiring SCG radio resources the UE synchronizes to the target SN.
8.	If PDCP termination point is changed for bearers using RLC AM, the source SN sends the SN Status Transfer, which the MN sends then to the target SN, if needed.
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 Usage Report message to the MN and includes the data volumes delivered to and received from the UE as described in clause 10.11.2.
NOTE 2:	The order the SN sends the Secondary RAT Data Usage 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 applicable, a PDU Session path update procedure is triggered by the MN.
16.	Upon reception of the UE Context Release message, the source SN releases radio and C-plane related resources 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.
3a. If early data forwarding is applied in inter-SN CPC, the source SN sends the Early Status Transfer message to the MN and the MN may also send the Early Status Transfer message to the candidate SNs.

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 reconfiguration message generated by the target SN. The UE applies the new configuration and sends the MN RRC reconfiguration complete message, including the 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 included SN RRC response message for the target SN, if received from the UE. In inter-SN CPC, the MN sends the SN Release Request message to the other candidate SNs to cancel the CPC. The MN sends the CPC Notification message to the source SN to inform the CPC execution.
8.	The UE synchronizes to the target SN.
9.	If PDCP termination point is changed for bearers using RLC AM, the source SN sends the SN Status Transfer, which the MN sends then to the target SN, if needed.
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 Usage Report message to the MN and includes the data volumes delivered to and received from the UE as described in clause 10.11.2.
NOTE 3:	The order the SN sends the Secondary RAT Data Usage 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 applicable, a PDU Session path update procedure is triggered by the MN.
17.	Upon reception of the UE Context Release message, the source SN releases radio and C-plane related resources associated to the UE context. Any ongoing data forwarding may continue.
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1.


 


Introduction


 


In the last 


meeting, RAN3 has discussed 


the 


CPAC


 


and has the following agreements


 


and open issues


.


 


WA: Prepare multiple PSCells in one CPAC procedure.Do


 


not provide Location Information and Resource Coordination 


information in CPAC, use same parameters for other IEs in the response message for different PSCells, FFS for single RRC 


container or multiple RRC containers which is pending to RAN2.


 


WA: Initiating node to make the decision on how many PSCells may be configured for UE. 


 


WA: In case of SN initiated inter


-


SN CPC, prepare multiple PSCells in one target SN by one SN Change procedure is the baseline.


 


In CPA and MN initiated inter


-


SN CPC, MN


 


does not send execution condition(s) to the Target SN, Target SN provides the 


prepared PSCell id(s) and the corresponding RRC container(s) (RRCReconfiguration) to the MN, and then the MN generates and 


transmits the conditional configuration message to the


 


UE. 


 


Direct communication between S


-


SN and T


-


SN is not supported.


 


Early data forwarding in CPAC is supported


 


FFS on how to support CPAC replace:


 


-


 


FFS: CPA replace


：


reuse the MN/SN initiated SN modification procedures.


 


-


 


FFS: MN initiated inter


-


SN CPC 


replace: reuse MN initiated SN modification and SN initiated SN modification procedures, 


together with SN release procedure.


 


-


 


FFS: SN initiated inter


-


SN CPC replace: reuse SN Change procedure, together with MN initiated SN modification and SN 


initiated SN


 


modification procedures.


 


Also RAN2 sends one LS [1] to RAN3 about the agreements of RAN2.


 


In this contribution, we 


discuss the open issues


.


 


2


. 


Discussion


 


2.1 


H


ow to 


support CPAC replace


 


In CHO, source configuration can be updated after CHO configuration h


as been sent to the UE


 


and the CHO 


configuration can be delta configuration based on latest source configuration. Therefore the source node can initiate the 


CHO replace. T


he HO request message is used to do the CHO initiation and CHO replace.


 


Also the 


candidate node can 


change the CHO configuration and trigger the CHO replace using the conditional handover cancel message with 


resource change cause. 


 


In R15&R16 MR


-


DC, the MN uses the SN addition procedure to add the SN and uses the SN modification 


reques


t 


procedure to 


modify 


the SCG


 


configuration /SN terminated bearer


 


configuration.


 


Also the SN also can use the SN 


modification required procedure to modify the SCG configuration /SN terminated bearer configuration.
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