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Abstract of the contribution: This pCR provides flow-diagrams to illustrate the Xn-based handover with a UPF relocation in a roaming case.
BACKGROUND
The flow-diagram illustrated in this pCR is based on the following scenarios illustrated in the Xn-based handover, overview pCR (S3i230532). 

LI in VPLMN: 
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LI in HPLMN: 


[image: image2.emf]UE

S-NG-RAN

T-NG-RAN (T) V-UPF

H-UPF

(S) V-UPF

1

2

3

4 VPLMN 

DN

HPLMN (LI)

UE

S-NG-RAN

T-NG-RAN

(T) VUPF

H-UPF

(S) V-UPF

6

7

5

VPLMN

DN

T-NG-RAN

H-UPF

UE

S-NG-RAN

V-UPF

(S) 

1

2

3

4

5-a

V-UPF

(T) 

5

6

7

VPLMN

3

DN

T-NG-RAN

H-UPF

UE

S-NG-RAN

V-UPF

(S) 

1

2

3

4

5-a

V-UPF

(T) 

VPLMN

DN

HPLMN (LI)

HPLMN (LI)

HPLMN (LI)


PROPOSAL

Incorporate the following to the TR 33.929. 
** New Text **

8.3.2
Xn-based handover flows 

8.3.2.1
Overview

8.3.2.2
Non-roaming, no UPF relocation

8.3.2.3
Non-roaming, UPF relocation

8.3.2.4
Home-routed roaming, no UPF relocation

8.3.2.5
Home-routed roaming, UPF relocation
8.3.2.5.1
General
An Xn-based handover may happen with the change in the UPF (i.e. with an UPF relocation). In this illustration, the LI applies to the VPLMN and the V-UPF changes during the handover. 

Within drawings, (source) NG-RAN is shown as S-NG-RAN and as S-5G and target NG-RAN is shown as T-NG-RAN and as T-5G. The V-UPF used before the handover is shown as (S) V-UPF and the V-UPF used after the handover is shown as (T) V-UPF. The numbers 1, 2, 3, 4, 5, 5-a, 6, 7 correspond to the TEID (1), TEID (2), TEID (3) and TEID (4), TEID (5), TEID (5-a), TEID (6) and TEID (7) respectively. DL Data forwarding UP packet flow is shown in blue, the UL and DL UP packet flows are shown in dark (pre-handover) and red (post-handover). 

The TEID (1) is the tunnel end point identifier at (S) V-UPF and the TEID (3) is the tunnel end point identifier at H-UPF for UL UP packets. The TEID (4) is the tunnel end point identifier at (S) V-UPF and TEID (2) is the tunnel end point identifier at the (source) NG-RAN for the DL UP packets. The TEID (5a) is the tunnel end point identifier at the (target) NG-RAN for the DL data forwarded UP packets. The DL data forwarding happens from(source) NG-RAN to (target NG-RAN).

The TEID (6) is the tunnel end point identifier at (T) V-UPF and the TEID (5) is the tunnel end point identifier at the target NG-RAN for DL UP packets. The TEID (7) is the tunnel end point identifier at (T) V-UPF the UL UP packets. The TEID (3) the tunnel end point identifier for UL UP packets at the H-UPF is used as the same after the handover as well. 

8.3.2.5.2
LI in VPLMN
The generation of xCC happens at (S) V-UPF before the handover and at (T) V-UPF after the handover. It is assumed that the PFCP session ID is used as the target identifier. 
This flow is split into three parts, for easy reading purpose. The flow-diagram in figure 8.3.2.5.2-1 illustrates the first part, flow-diagram in figure 8.3.2.5.2-2 illustrates the second part and the flow-diagram in figure 8.3.2.5.2-3 illustrates the third part. 

Flow 1 of 3
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Figure 8.3.2.5.2-1: Xn-based handover with UPF relocation (LI in VPLMN) – flow 1 of 3
Flow 2 of 3

[image: image4.emf]UE

S-5G T-5G AMF V-UPF (T) V-SMF

MDF2

MDF3 LEMF

H-SMF

H-UPF 

HPLMN

xCC CC

TEID (1)

TEID (2)

TEID (5a)

SN STATUS TRANSFER 

DN

TEID (3)

TEID (4)

To be continued in the next flow

V-UPF (S)

N2 Path Switch Request

(TEID (5) Info) 

TEID (5)

TEID (5)

LI_X2: AMF Location Update  

record

LI_HI2: AMF Location 

Update message

Nsmf_PDUSessionUpdateSMContect Request

(TEID (5) Info) 

N4: PFCP Session 

Establishment Request

(TEID (5) Info, TEID (3) Info)

TEID (7)

TEID (6)

TEID (5)

End Marker

TEID (5)

DN

TEID (2)

TEID (5a)

CC xCC

TEID (4)

LI_T3: ActivateTask

TEID (3)

N4: PFCP Session 

Establishment Response

(TEID (6) Info, TEID (7) Info)

Nsmf_PDUSessionUpdate 

Request

(TEID (6) Info) 

N4: PFCP Session 

Modification 

Request

(TEID (6) Info)

N4: PFCP Session 

Modification 

Response

Nsmf_PDUSessionUpdate 

Response

TEID (6)

TEID (6)

Time-period

To be continued in the next flow

T-NG-RAN

H-UPF

UE

S-NG-RAN

V-UPF

(S) 

1

2

DN

3

4

5-a

VPLMN  (LI)

HPLMN

T-NG-RAN

H-UPF

UE

S-NG-RAN

V-UPF

(S) 

1

2

DN

3

4

5-a

V-UPF

(T) 

5

6

7

HPLMN

VPLMN Domain (LI)

VPLM domain (LI)


Figure 8.3.2.5.2-2: Xn-based handover with UPF relocation (LI in VPLMN) – flow 2 of 3
When the AMF receives a Path Switch Request from the (target) NG-RAN over the N2 reference point, the IRI-POI present in the AMF generates the xIRI AMF Location Update record.

When the PFCP Session Establishment is sent to the (T) V-UPF, the CC-TF in the SMF sends the LI_T3 ActivateTask to the CC-POI present in the (T) V-UPF to start the CC interception. The same correlation number is used for xCC before and after the handover. 
Flow 3 of 3
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Figure 8.3.2.5.2-3: Xn-based handover with UPF relocation (LI in VPLMN) – flow 3 of 3

When the SMF sends the Nsmf_PDUSessionUpdateSMContext Response to the AMF with the updated SM context information, the IRI-POI present in the SMF generates the xIRI PDUSessionModification record. 

When the SMF sends the N4: PFCP Session Deletion Request to the (S) V-UPF, the CC-TF present in the SMF sends the LI_T3: DeactivateTask to the CC-POI present in the (S) V-UPF to stop the CC interception since (S) V-UPF is no longer used after the handover. 

8.3.2.5.3
LI in HPLMN
The generation of xCC happens at H-UPF. It is assumed that the PFCP session ID is used as the target identifier.
This flow is split into three parts, for easy reading purpose. The flow-diagram in figure 8.3.2.5.3-1 illustrates the first part, flow-diagram in figure 8.3.2.5.3-2 illustrates the second part and the flow-diagram in figure 8.3.2.5.3-3 illustrates the third part. 

Flow 1 of 3
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Figure 8.3.2.5.3-1: Xn-based handover with no UPF relocation (LI in HPLMN) – flow 1 of 3
Flow 2 of 3
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Figure 8.3.2.5.3-2: Xn-based handover with no UPF relocation (LI in HPLMN) – flow 2 of 3
When the H-SMF sends the Nsmf_PDUSessionUpdate Response to the V-SMF, the IRI-POI present in the H-SMF generates the xIRI SMF PDU Session Modification record. 

Flow 3 of 3
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Figure 8.3.2.5.3-3: Xn-based handover with UPF relocation (LI in VPLMN) – flow 3 of 3

**End of New Text **
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End of flow
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