Page 4
Draft prETS 300 ???: Month YYYY
[bookmark: _Hlk519580081][bookmark: _Hlk70966980]3GPP TSG-RAN WG3 Meeting #115-e	R3-221850
Online, 21 February – 03 March 2022

Agenda Item:	14.3
Source:	Ericsson, ZTE
Title:	(TP for CPAC BL CR to TS 37.340) Resolving remaining issues for CPAC
Document for:	Approval
1	Introduction
In last RAN3 meeting, the following WA and agreements have been reached.
SN Change Confirm message is sent from the MN to the S-SN after CPC reconfiguration, but before CPC execution.
RAN3 will enable signalling so that it is optional for the MN, e.g., when the target SN accepts all or some of the proposed PSCells, to inform the SN about the accepted PSCells (for the 2nd step).
WA: If the MN decides to trigger the 2nd step (optionally, as proposed in the LS from RAN2), the MN uses MN-initiated modification procedure. If the SN decides to update the CPC configuration, it provides the update in the response to the SN MOD REQ message.

Furthermore, RAN2 sent a new LS [1] to inform RAN3 about the latest agreements for CPAC.
SN-initiated CPC
RAN2 to confirm that in SN initiated inter-SN CPC, the S-SN is always informed about which candidates were accepted/rejected by T-SN. 
RAN2 thinks that MN is optional to indicate S-SN the candidates accepted or rejected by T-SN after receiving the SN addition acknowledge message from T-SN. And if MN skips the indication to S-SN before sending the CPC configuration to the UE, it sends the indication of accepted cells by T-SN to S-SN in some later step in the procedure. Up to RAN3 how the signalling is done efficiently.
It is up to RAN3 to decide the message used for indicating the accepted PSCells from MN to S-SN, before sending the RRC Reconfiguration message including the CPC configurations to the UE. 
It is up to RAN3 to decide the message used for indicating the accepted PSCells from MN to S-SN, after sending CPC configuration to the UE.
It is up to RAN3 to decide the message used for S-SN to provide the updated configuration. 
It is up to RAN3 to decide the message used for providing the RRCReconfigurationComplete message from MN to S-SN. 


MN-initiated CPAC
MN provides separate list of proposed PSCells to T-SN, and uses legacy candidate cell information (candidateCellInfoListMN) to provide the candidate cells recommended by MN to T-SN.
For MN initiated CPAC, only the cells within the list recommended by MN can be chosen by T-SN.

In this paper, we would focus on resolving the remaining issues for CPAC.
[bookmark: _Ref178064866]2	Discussion
2.1 	SN-initiated inter-SN CPC
RAN2 has discussed about the signaling flows for SN-initiated inter-SN CPC and some FFSs need to be addressed by RAN3. It is assumed that MN decides whether to skip the second part of Solution 2 procedure as being discussed last meeting. Up to network implementation which criteria are considered by the MN. That means the MN would send the CPC configuration to the UE when it gets the response from candidate T-SN, or it may wait for S-CN to send an updated configuration. 
The MN can select to send the CPC configuration to the UE directly when it receives the response from the candidate target SN, i.e. skip the second part of the procedure, if it considers itself to have all the needed information available. Otherwise, it performs the second part of the procedure in order to allow for the source SN to provide an updated configuration, which then is to be used when configuring the UE with CPC. This second part thus consists of both the signaling from the MN to the source SN with information about the accepted/rejected candidate PSCells and the signaling from the source SN to the MN to provide an updated configuration.
In last meeting, two options to support SN-initiated inter-SN CPC have been discussed, and one WA was made. If MN-initiated modification procedure is used for 2nd part, then there is a remaining open point on which procedure to be used when S-SN has CPC configuration to update for the UE, e.g., MeasConfig. Some companies commented that solution for CPC execution is not related to further updates afterwards. However from signaling point of view, we need to consider as a full package since still the S-SN is possible to update CPC configuration before execution.
The case will be, if S-SN needs to further update CPC configuration and informs the MN, and then MN reconfigures the UE with the new measurement configuration without a need of interaction with the target SNs, SN-initiated modification procedure will be considered the simplest and fastest way. In another hand, if SN Change procedure is triggered only for measurement configuration update, and MN triggers SN Addition procedure to the target SNs and then modification procedure again, this will cause signaling overhead and unnecessary delay. In this case, we should see the necessity that the SN Modification procedure can be used to send updated CPC configuration for SN-initiated inter-SN CPC. 
When choose the option for the MN to perform 2nd part during SN-initiated inter-SN CPC, an update of CPC execution condition or SCG measConfig for the UE needs to be considered.
[bookmark: _Toc95427263]SN initiated Modification procedure should be used in case S-SN has updated CPC execution condition or measConfig for the UE before CPC execution.

Then back to the discussion on either MN-initiated modification or SN-initiated modification procedure should be used. More details are given below.
Option 1: MN triggers SN Modification procedure, and S-SN replies with CPC configuration if any.


Figure 1. Option 1 to support SN-initiated inter-CPC
Option 2: S-SN triggers SN Modification Required message, and MN replies with acknowledgement.



Figure 2-1. Option 2 to support SN-initiated inter-CPC when MN skips 2nd part



Figure 2-2. Option 2 to support SN-initiated inter-CPC during execution when MN performs 2nd part

The signaling flows for both options are depicted above.
· MN selects to skip the second part

In both Option 1 and 2, if the MN decides to skip the second part of the procedure, e.g. due to that the candidate target SN has accepted all the proposed candidate PSCells and the MN has all the configuration required, the MN will thus perform the RRC reconfiguration procedure towards the UE before informing the source SN about the result. Since the procedure to configure the UE with CPC then is ready, the MN then sends the SN Change Confirm message to the source SN together with the corresponding source SN RRCReconfigurationComplete message that it has received from the UE. Based on the reception of the source SN RRCReconfigurationComplete message, the source SN also knows that the MN has skipped the second part of the procedure. The SN Change Confirm message should therefore be updated to optionally include the source SN RRCReconfigurationComplete message (i.e. changes to the XnAP message).
[bookmark: _Toc90664204][bookmark: _Toc92098399][bookmark: _Toc95427264]If the MN skips the second part of the SN initiated inter-SN CPC procedure, it should send an SN Change Confirm message to the S-SN when it has received the RRC Reconfiguration Complete message from the UE. The MN should then also provide the RRCReconfigurationComplete message to the source SN.
[bookmark: _Toc90664205][bookmark: _Toc92098400][bookmark: _Toc95427265]The SN Change Confirm message should be updated to optionally include the RRCReconfigurationComplete message to the source SN.

· MN selects to perform the second part

If the MN decides to perform the second part of the SN initiated inter-SN CPC procedure, in order to allow for updates to the CPC configuration for the UE, a question is then what messages that are to be sent in the following cases:
a) The message from the MN to the source SN with accepted/rejected PSCell candidates after the MN has received the SN Addition Acknowledge message from the candidate target SN.
b) The message from the source SN to the MN with the updated configuration.
c) The message from the MN to the source SN when the MN has received the RRC Reconfiguration Complete message from the UE.

In order to finish the SN Change procedure, the MN needs to send an SN Change Confirm message to the source SN either in a) or c). In case the SN Change Confirm message is sent to the source SN in c) there would be a need for other messages for a) and b), which then are part of the SN Change procedure, in order to avoid nested procedures. If the SN Change Confirm message is instead sent to the source SN in a), it would be possible to use e.g. the SN Modification procedure for the configuration updates in b) and c). We consider this to have the least specification impacts and thus prefer this Option 2, i.e. where the messages consist of a) SN Change Confirm, b) SN Modification Required and c) SN Modification Confirm (including the source SN RRCReconfigurationComplete message).
Based on such design, the source SN will be able to know if the MN has skipped the second part or not based on whether it has received the source SN RRCReconfigurationComplete message with the SN Change Confirm message. If it is not included, the source SN then performs the SN Modification procedure to possibly update for example CPC execution condition and trigger to reconfigure the UE.
[bookmark: _Toc90664207][bookmark: _Toc92098402][bookmark: _Toc95427266]In order to trigger the second part of the SN initiated inter-SN CPC procedure, the MN should send the SN Change Confirm message to the source SN without providing any source SN RRCReconfigurationComplete message.
[bookmark: _Toc90664209][bookmark: _Toc92098404][bookmark: _Toc95427267]When the source SN receives the trigger for the second part of the procedure from the MN (the corresponding SN Change Confirm message without any source SN RRCReconfigurationComplete) it triggers the SN Modification procedure to possibly update the CPC configuration and sends it to the UE.
When compare the above options, we need to carefully think about the simplicity of network signaling. Option 1 could cause some waste of signaling/request since MN is unclear whether S-SN has any configuration to update or not. Thus MN may trigger SN Modification Request message, however without nothing related to CPC config in the response from S-SN. Furthermore, taking proposal 1 into account, it is natural that SN initiated modification procedure is used to update CPC configuration, thus a consistent and simple way way for the network is to adopt the same procedure before CPC execution.
In summary, we still think Option 2 is a more effective way for CPC execution. If companies are willing to see Option 1 as the base, and then we propose another Option 3: Option 1+2, i.e., MN-initiated modification + SN-initiated modification procedure are used for CPC execution. Furthermore, since S-SN may only have one parameter to update for CPC, e.g., SCG measConfig, MN should be able to understand that the received SN MODIFICATION REQUIRED message is triggered for this purpose and it does not have to contact the target SN(s) and trigger SN Addition procedures again.


Figure 3. Option 3 to support SN-initiated inter-CPC

[bookmark: _Toc95427268]Option 2 is the most efficient way for preparation of CPC execution. 
[bookmark: _Toc95427269]Another alternative is Option 3, i.e., MN initiated modification procedure + SN modification procedure for further configuration updates.

For step 6, Xn-U Address Indication procedure can be used to start early data forwarding.
[bookmark: _Toc95427270]Xn-U Address Indication message can be step 6 for SN-initiated inter-SN CPC.

The signaling flows of Option 3 is given in the attached TP to TS 37.340.
[bookmark: _Toc95427271]Agree the updated signaling flows for SN-initiated inter-SN CPC for stage-2 in the Annex.

It has been discussed for several RAN3 meetings regarding whether single or parallel SN Change procedures should be triggered to configure multiple T-SNs for SN-initiated inter-SN CPC. Last meeting companies raised the point that the conclusion has dependency with RAN2’s discussion, i.e. Solution 2. RAN2 has sent the LS to confirm solution 2 is agreed. Thus, RAN3 can consider proceeding with single SN Change procedure solution.
It is proposed to agree that one SN Change Required is used for multiple PSCells located in different target SNs, i.e., for SN Change Required message, the list of Target SN node ID are added.
[bookmark: _Toc92300484][bookmark: _Toc92434066][bookmark: _Toc95427272]In case of SN initiated inter-SN CPC, multiple PSCells located in different target SNs are configured by one single SN Change procedure.

2.2 	Other aspects
One remaining FFS is about the maximum number of PSCell candidates. Some companies proposed in RAN2 as 8 to follow R16, which we think it is a reasonable number. Since this is the last meeting for the closure of WI, we would propose to remove the FFS.
[bookmark: _Toc95427273]Define the maximum number of candidate PSCells as 8.

In current BL CRs, there are two CPAC related indicators, one in the SN ADDITION REQUEST message named CPAC Addition Indicator, and the other in the SN MODIFICATION REQUEST message named CPAC Modification Indicator. Though, if the IEs Conditional PSCell Addition Information Request and Conditional PSCell Modification Information Request are present, then they can be considered as an implicit way for CPAC addition/modification. Thus we propose to remove these two indicators. 
[bookmark: _Toc95427274]Remove the CPAC Addition Indicator in the SN ADDITION REQUEST message named, and the CPAC Modification Indicator in the SN MODIFICATION REQUEST message.
[bookmark: _Toc95427275]Agrees the stage-3 TP to TS 38.423 in [2] to resolve the remaining open issues.

Conclusion
Based on the discussion in the previous sections we propose the following:
Proposal 1	SN initiated Modification procedure should be used in case S-SN has updated CPC execution condition or measConfig for the UE before CPC execution.
Proposal 2	If the MN skips the second part of the SN initiated inter-SN CPC procedure, it should send an SN Change Confirm message to the S-SN when it has received the RRC Reconfiguration Complete message from the UE. The MN should then also provide the RRCReconfigurationComplete message to the source SN.
Proposal 3	The SN Change Confirm message should be updated to optionally include the RRCReconfigurationComplete message to the source SN.
Proposal 4	In order to trigger the second part of the SN initiated inter-SN CPC procedure, the MN should send the SN Change Confirm message to the source SN without providing any source SN RRCReconfigurationComplete message.
Proposal 5	When the source SN receives the trigger for the second part of the procedure from the MN (the corresponding SN Change Confirm message without any source SN RRCReconfigurationComplete) it triggers the SN Modification procedure to possibly update the CPC configuration and sends it to the UE.
Proposal 6	Option 2 is the most efficient way for preparation of CPC execution.
Proposal 7	Another alternative is Option 3, i.e., MN initiated modification procedure + SN modification procedure for further configuration updates.
Proposal 8	Xn-U Address Indication message can be step 6 for SN-initiated inter-SN CPC.
Proposal 9	Agree the updated signaling flows for SN-initiated inter-SN CPC for stage-2 in the Annex.
Proposal 10	In case of SN initiated inter-SN CPC, multiple PSCells located in different target SNs are configured by one single SN Change procedure.
Proposal 11	Define the maximum number of candidate PSCells as 8.
Proposal 12	Remove the CPAC Addition Indicator in the SN ADDITION REQUEST message named, and the CPAC Modification Indicator in the SN MODIFICATION REQUEST message.
Proposal 13	Agrees the stage-3 TP to TS 38.423 in [2] to resolve the remaining open issues.
[bookmark: _In-sequence_SDU_delivery]
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Annex – Text Proposal to 37.340
SN initiated conditional inter-SN Change
The SN initiated conditional inter-SN change procedure is used to configure CPC configuration.
The SN initiated conditional inter-SN change procedure may also be initiated by the source SN, to modify the existing CPC configuration, or to trigger the release of the target SN by cancellation of all the prepared PSCells at the target SN and releasing the CPC related UE context at the target SN.



Figure 10.5.2-4: Conditional SN change procedure - SN initiated
Figure 10.5.2-4 shows an example signalling flow for the conditional SN Change initiated by the SN:
1. The source SN initiates the conditional SN change procedure by sending the SN Change Required message, which a CPC initiation indication.The message also contains a candidate target node ID and may include the SCG configuration (to support delta configuration) , and contains the measurements results which may include cells that are not CPC candidates. The message also includes a list of proposed PSCell candidates recommended by the source SN, including execution conditions, the upper limit for the number of PSCells, and may also include the SCG measurement configurations for CPC (e.g. measId(s)to be used for CPC). 
2/3.	The MN requests the target SN to allocate resources for the UE by means of the SN Addition procedure, including a CPC initiation indication, and the measurements results which may include cells that are not CPC candidates received from the source SN to the target SN, and indicates the list of proposed PSCell candidates received from the source SN, but not including execution conditions. Within the list of PSCells, the SN decides the list of  PSCell(s) to prepare and, for each prepared PSCell, the SN decides other SCG SCells and provides the new corresponding SCG radio resource configuration to the MN in an NR RRC configuration message (RRCReconfiguration****) contained in the SgNB Addition Request Acknowledge message. 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, and the list of prepared PSCell IDs to the MN. The target-SN can either accept or reject each of the candidate cells suggested by the Source-SN, i.e., it cannot come up with any alternative candidates.
4. The MN may indicate the candidate PSCells accepted by the target SN to the source SN via SN Modification Request message, if needed,, e.g., when T-SN does not acknowledge all candidate PSCells, , otherwise step 4 and 5 are skipped, e.g. when T-SN accepts all candidate PScells.

Editor’s Note: which message used for MN to indicate the candidate PSCells accepted by the target SN to the source SN; step 4 is mandatory or optional before the CPC configuration is sent to the UE depends on which step is included within the second part of procedure in Solution 2 which can be skipped.
5. The source SN may provide the updated measurement configurations to the MN via SN Modification Request Acknowledge message.
Editor’s Note: which message used for source SN to provide the updated measurement configurations to the MN. FFS Step 5 is mandatory or optional before the CPC configuration is sent to the UE depends on which step is included within the second part of procedure in Solution 2 which can be skipped.
6.  The MN informs the source SN the data forwarding addresses as received from the target SN and if applicable, to start early data forwarding.
Editor’s Note:whether step 6 is needed and which message is used to inform the source SN to not stop providing user data to the UE, and/or the data forwarding addresses as received from the target SN and if applicable, to start early data forwarding.
7.	The MN sends to the UE an RRC reconfiguration message (RRC reconfiguration*) including the CPC configuration, (i.e. a list of RRC reconfiguration messages RRC reconfiguration***) and associated execution conditions, in which RRC reconfiguration*** contains RRCReconfiguration**** received from the candidate SN. Besides, the RRC reconfiguration message (RRC reconfiguration*) can also include the current MCG updated configuration, e.g., to configure the required conditional measurements, as well as the NR RRC configuration message (RRCReconfigutation**) generated by the source-SN.
8.  The UE applies the RRC configuration (in RRC reconfiguration*) excluded the CPC configuration, stores the CPC configuration and replies to the MN with an RRC reconfiguration complete message (RRC reconfiguration complete*), which can include an NR RRC response message (RRCReconfigutationComplete**). In case the UE is unable to comply with (part of) the configuration included in the RRC reconfiguration* message, it performs the reconfiguration failure procedure.
8a.	If an SN RRC response message is included, the MN informs the source SN via SN Reconfiguration CompleteChange Confirm message with the SN RRC response message (RRCReconfigutationComplete**) for the source SN. The MN may indicate the candidate PSCells accepted by the target SN to the source SN.
In such case the source SN continues providing user data to the UE. If early data forwarding is applied, the MN informs the source SN the data forwarding addresses as received from the target SN, the source SN, if applicable, starts early data forwarding. The PDCP PDU and/or PDCP SDU forwarding may take place during early data forwarding. 
9a~9d. The source SN sends the SN Modification Required message to trigger an update of CPC execution condition or corresponding SCG measConfig for CPC for the UE if any. In step 9b and 9c, the MN reconfigures the UE as in step 7 and 8.
910.  The UE starts evaluating the execution conditions. If the execution condition of one candidate PSCell is satisfied, the UE applies RRC reconfiguration message (RRC reconfiguration***) corresponding to the selected candidate PSCell, and sends an RRC reconfiguration complete message (RRC reconfiguration complete***), including an NR RRC message (RRCReconfigurationComplete****) for the selected candidate PSCell, and the selected PSCell information to the MN.
1011a~11c: The MN triggers the MN initiated SN Release procedure to informs the source SN to stop providing user data to the UE, and triggers the Xn-U Address Indication procedure to inform the source SN provides the address of the selected target SN and if applicable, starts late data forwarding. 

Editor’s Note:: whether SgNB Change Confirm message is used in step 10 to inform source SN to stop providing user data to the UE, and the address of the selected target SN is still FFS.
1112.	If the RRC connection reconfiguration procedure was successful, the MN informs the target SN via SN Reconfiguration Complete message, including the SN RRCReconfigurationComplete**** response message for the target SN. The MN cancels CPC in the other target candidate SNs, if configured.
1213.	The UE synchronizes to the target SN indicated in RRCConnectionReconfiguration***.
1314.	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.
1415.	If applicable, data forwarding from the source SN takes place. It may be initiated as early as the source SN receives the data forwarding address related information from the MN.
1516.	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 6:	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.
1617-2021.	If applicable, a PDU Session path update procedure is triggered by the MN.
2122.	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.

	4/4	
image1.emf
UE

MN

S-SN

T-SN

SN Addition Request

SN Addition Request Acknowledge

RRC reconfiguration* message 

RRC reconfiguration complete* message

SN Reconfiguration Complete

SN Change Required

SN Change Confirm

RRC reconfiguration complete*** 

SN Modification Request  

SN Modification Request Ack 

Xn-U Address Indication

Other potential 

T-SN

SN Addition Request

SN Addition Request Acknowledge

SN Release Request

SN Release Request Ack


Microsoft_Visio_Drawing.vsdx
UE
MN
S-SN
T-SN
SN Addition Request
SN Addition Request Acknowledge
RRC reconfiguration* message
RRC reconfiguration complete* message
SN Reconfiguration Complete
SN Change Required
SN Change Confirm
RRC reconfiguration complete***
SN Modification Request
SN Modification Request Ack
Xn-U Address Indication
Other potential T-SN
SN Addition Request
SN Addition Request Acknowledge
SN Release Request
SN Release Request Ack



image2.emf
UE MN S-SN T-SN

SN Addition Request

SN Addition Request Acknowledge

RRC reconfiguration* message 

RRC reconfiguration complete* message 

SN Reconfiguration Complete

SN Change Required

 SN Change Confirm

RRC reconfiguration complete*** message

Other potential 

T-SN

 SN Addition Request

SN Addition Request Acknowledge

SN Release Request

SN Release Request Ack


Microsoft_Visio_Drawing1.vsdx
UE
MN
S-SN
T-SN
SN Addition Request
SN Addition Request Acknowledge
RRC reconfiguration* message
RRC reconfiguration complete* message
SN Reconfiguration Complete
SN Change Required
SN Change Confirm
RRC reconfiguration complete*** message
Other potential T-SN
SN Addition Request
SN Addition Request Acknowledge
SN Release Request
SN Release Request Ack



image3.emf
UE MN S-SN T-SN

SN Addition Request

SN Addition Request Acknowledge

RRC reconfiguration* message 

RRC reconfiguration complete* message

SN Reconfiguration Complete

SN Change Required

SN Modification Confirm

RRC reconfiguration complete*** 

SN Change Confirm  

SN Modification Required 

Xn-U Address Indication

Other potential 

T-SN

SN Addition Request

SN Addition Request Acknowledge

SN Release Request

SN Release Request Ack


Microsoft_Visio_Drawing2.vsdx
UE
MN
S-SN
T-SN
SN Addition Request
SN Addition Request Acknowledge
RRC reconfiguration* message
RRC reconfiguration complete* message
SN Reconfiguration Complete
SN Change Required
SN Modification Confirm
RRC reconfiguration complete***
SN Change Confirm
SN Modification Required
Xn-U Address Indication
Other potential T-SN
SN Addition Request
SN Addition Request Acknowledge
SN Release Request
SN Release Request Ack



image4.emf
UE MN S-SN T-SN

2. SN Addition Request

3. SN Addition Request Acknowledge

7. RRC reconfiguration* message (may containing S-SN RRCReconfiguration**, and 

containing MN RRC reconfiguration***>>T-SN RRCReconfigutation****)

8. RRC reconfiguration complete* message (may containing S-SN 

RRCReconfigurationComplete**)

12. SN Reconfiguration Complete

1. SN Change Required

8a. SN Change Confirm

4. SN Modification Request  

5. SN Modification Request Acknowledge 

6. Xn-U Address Indication

Other potential 

T-SN

2. SN Addition Request

3. SN Addition Request Acknowledge

11a. SN Release Request

11b. SN Release Request Ack

9a. SN Modification Required 

9d. SN Modification Confirm

11c. Xn-U Address Indication

10. RRC reconfiguration complete*** message (may containing 

S-SN RRCReconfigurationComplete****)

9b. RRC reconfiguration* message (may containing S-SN RRCReconfiguration**, and 

containing MN RRC reconfiguration***>>T-SN RRCReconfigutation****)

9c. RRC reconfiguration complete* message (may containing S-SN 

RRCReconfigurationComplete**)


Microsoft_Visio_Drawing3.vsdx

Option 1


Option 2

UE
MN
S-SN
T-SN
2. SN Addition Request
3. SN Addition Request Acknowledge
7. RRC reconfiguration* message (may containing S-SN RRCReconfiguration**, and containing MN RRC reconfiguration***>>T-SN RRCReconfigutation****)
8. RRC reconfiguration complete* message (may containing S-SN RRCReconfigurationComplete**)
12. SN Reconfiguration Complete
1. SN Change Required
8a. SN Change Confirm
4. SN Modification Request
5. SN Modification Request Acknowledge
6. Xn-U Address Indication
Other potential T-SN
2. SN Addition Request
3. SN Addition Request Acknowledge
11a. SN Release Request
11b. SN Release Request Ack
9a. SN Modification Required
9d. SN Modification Confirm
11c. Xn-U Address Indication
10. RRC reconfiguration complete*** message (may containing S-SN RRCReconfigurationComplete****)
9b. RRC reconfiguration* message (may containing S-SN RRCReconfiguration**, and containing MN RRC reconfiguration***>>T-SN RRCReconfigutation****)
9c. RRC reconfiguration complete* message (may containing S-SN RRCReconfigurationComplete**)



image5.emf
UE MN S-SN UPF AMF

13a. SNStatus Transfer

14. Data Forwarding

T-SN

2. SN Addition Request

3. SN Addition Request Acknowledge

7. RRC reconfiguration* message (may containing S-SN RRCReconfiguration**, and 

containing MN RRC reconfiguration***>>T-SN RRCReconfigutation****)

8. RRC reconfiguration complete* message (may containing S-SN 

RRCReconfigurationComplete**)

11. SN Reconfiguration Complete

16. PDU Session Resource Modify Indication

20.  PDU Session Resource ModifyConfirm

17. Bearer Modification

18. End Marker Packet

19. New Path

12. Random Access Procedure

13b. SN Status Transfer

21. UE Context Release

1. SN Change Required

15. Secondary RAT Data Usage Report

8a. SN Reconfiguration Complete

9. RRC reconfiguration complete*** message (may containing S-

SN RRCReconfigurationComplete****)

4. provide the candidate PSCells accepted by T-SN  

5. provide the updated measurement configurations 

6. provide the early data forwarding address

10. SN Change Confirm

Other potential 

T-SN

2. SNAddition Request

3. SN Addition Request Acknowledge


Microsoft_Visio_2003-2010_Drawing.vsd
UE


MN


S-SN


UPF


AMF


13a. SNStatus Transfer



image6.emf
UE MN S-SN UPF AMF

14a. SNStatus Transfer

15. Data Forwarding

T-SN

2. SN Addition Request

3. SN Addition Request Acknowledge

7. RRC reconfiguration* message (may containing S-SN RRCReconfiguration**, and 

containing MN RRC reconfiguration***>>T-SN RRCReconfigutation****)

8. RRC reconfiguration complete* message (may containing S-SN 

RRCReconfigurationComplete**)

12. SN Reconfiguration Complete

17. PDU Session Resource Modify Indication

21.  PDU Session Resource Modify Confirm

18. Bearer Modification

19. End Marker Packet

20. New Path

13. Random Access Procedure

14b. SN Status Transfer

22. UE Context Release

1. SN Change Required

16. Secondary RAT Data Usage Report

8a. SN Change Confirm

4. SN Modification Request  

5. SN Modification Request Acknowledge 

6. Xn-U Address Indication

Other potential 

T-SN

2. SN Addition Request

3. SN Addition Request Acknowledge

11a. SN Release Request

11b. SN Release Request Ack

9a. SN Modification Required 

9d. SN Modification Confirm

11c. Xn-U Address Indication

10. RRC reconfiguration complete*** message (may containing 

S-SN RRCReconfigurationComplete****)

9b. RRC reconfiguration* message (may containing S-SN RRCReconfiguration**, and 

containing MN RRC reconfiguration***>>T-SN RRCReconfigutation****)

9c. RRC reconfiguration complete* message (may containing S-SN 

RRCReconfigurationComplete**)


Microsoft_Visio_Drawing4.vsdx
UE
MN
S-SN
UPF
AMF
14a. SNStatus Transfer
15. Data Forwarding
T-SN
2. SN Addition Request
3. SN Addition Request Acknowledge
7. RRC reconfiguration* message (may containing S-SN RRCReconfiguration**, and containing MN RRC reconfiguration***>>T-SN RRCReconfigutation****)
8. RRC reconfiguration complete* message (may containing S-SN RRCReconfigurationComplete**)
12. SN Reconfiguration Complete
17. PDU Session Resource Modify Indication
21.  PDU Session Resource Modify Confirm
18. Bearer Modification
19. End Marker Packet
20. New Path
13. Random Access Procedure
14b. SN Status Transfer
22. UE Context Release
1. SN Change Required
16. Secondary RAT Data Usage Report
8a. SN Change Confirm
4. SN Modification Request
5. SN Modification Request Acknowledge
6. Xn-U Address Indication
Other potential T-SN
2. SN Addition Request
3. SN Addition Request Acknowledge
11a. SN Release Request
11b. SN Release Request Ack
9a. SN Modification Required
9d. SN Modification Confirm
11c. Xn-U Address Indication
10. RRC reconfiguration complete*** message (may containing S-SN RRCReconfigurationComplete****)
9b. RRC reconfiguration* message (may containing S-SN RRCReconfiguration**, and containing MN RRC reconfiguration***>>T-SN RRCReconfigutation****)
9c. RRC reconfiguration complete* message (may containing S-SN RRCReconfigurationComplete**)



