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BACKGROUND
The flow-diagram illustrated in this pCR is based on the following scenarios illustrated in the N26-based handover, overview pCR (S3i230534). 
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LI in HPLMN
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PROPOSAL

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

8.3.4
N26-based handover flows (5G to 4G)

8.3.4.1
Overview

8.3.4.2
Non-roaming, direct DL data forwarding

8.3.4.3
Non-roaming, indirect DL data forwarding

8.3.4.4
Roaming, indirect DL data forwarding

8.3.4.4.1
General

An N-26 based handover may happen when there is an inter-system mobility for the device between the 5G AN and the 4G AN. The DL data forwarding may happen via direct DL data forwarding or via indirect DL data forwarding. This clause illustrates the latter case and covers the scenario of 5G to 4G handover. This flow is based on the N26-based handover stage 2 flow in TS 23.502 [11], clause 4.11.1.2.1.

Within flow-diagrams, the NG-RAN is shown 5G and E-UTRAN is shown as 4G. Within the drawings, the numbers 1, 1-1. 2, 3, 4, 5, 6, 6-a, 6-b, 6-c and 7 correspond to the TEID (1), TEID (1-1), TEID (2), TEID (3), TEID (4), TEID (5), TEID (6), TEID (6a), TEID (6b), TEID (6c) and TEID (7) respectively. For each QoS flow, a tunnel end point identifier is reserved at the UPF + PGW-U for the UL UP packets. In these illustrations, the reserved tunnel end point identifier is shown as TEID (1-1). 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 H-UPF + PGW-U, TEID (3) is the tunnel end point identifier at the V-UPF for UL UP packets. TEID (2) is the tunnel end point identifier at V-UPF and TEID (4) is the tunnel end point identifier at NG-RAN for the DL UP packets. 
In the illustrations shown for LI in the VPLMN, the TEID (6a) is the tunnel end point identifier at the E-UTRAN, TEID (6b) is the tunnel end point identifier at the S-GW and TEID (6c) is the tunnel end point identifier at the V-UPF for the DL data forwarded UP packets. 

In the illustrations shown for LI in the HPLMN, an intermediate UPF is inserted for the DL data forwarding (the same can be true even with the LI in VPLMN) and the TEID (6a) is the tunnel end point identifier at the E-UTRAN, TEID (6b) is the tunnel end point identifier at the S-GW and TEID (6c) is the tunnel end point identifier at the intermediate UPF for the DL data forwarded UP packets. 
The TEID (6) is the tunnel end point identifier at the E-UTRAN and TEID (7) is the tunnel end point identifier at the S-GW for the DL UP packets after the after handover. The TEID (5) is the tunnel end point identifier for the UL UP packets at the S-GW. The TEID (1-1) is the reserved tunnel end point identifier for the UL UP packets at the UPF + PGW-U. 
8.3.4.4.2
LI in VPLMN
The generation of xCC happens at V-UPF before the handover and at S-GW after the handover. It is assumed that the PFCP session ID is used as the target identifier. The xCC generated from the CC-POI present in the V-UPF and from the SGW are not correlated. 
This flow is split into four parts, for easy reading purpose. The flow-diagram in figure 8.3.4.5.2-1 illustrates the first part. The flow-diagram in figure 8.3.4.5.2-2 illustrates the second part. The flow-diagram in figure 8.3.4.5.2-3 illustrates the third part. The flow-diagram in figure 8.3.4.5.2-4 illustrates the fourth part. 
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Figure 8.3.4.4.2-1: N26-based handover (LI in VPLMN) indirect DL data forwarding – flow 1 of 4

When the SGW sends the Create Session Response to the MME, SGW generates the xIRI Bearer Activation. 
When the SGW sends the Create Indirect Data Forwarding Tunnel response to the MME, SGW generates the xIRI Bearer Modification. 
Flow 2 of 4
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Figure 8.3.4.4.2-2: N26-based handover (LI in VPLMN) indirect DL data forwarding – flow 2 of 4

When the AMF sends the HANDOVER COMMAND to the NG-RAN over the N2 reference point, the IRI-POI present in the AMF generates the xIRI AMF RAN Handover Command record. 
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 PDU Session Modification record. 

The CC-POI in V-UPF does not generate the xCC for the UP packets from DL data forwarding tunnels (i.e. incoming at TEID (6c) and outgoing to TEID (6b). 

Flow 3 of 4
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Figure 8.3.4.4.2-3: N26-based handover (LI in VPLMN) indirect DL data forwarding – flow 3 of 4

When the MME receives a HANDOVER NOTIFY from the E-UTRAN, the IRI-POI present in the MME generates the xIRI TA/EPS Location Update record. 
When the SGW sends the Modify Bearer Response to the MME, the IRI-POI present in the SGW generates the xIRI Bearer Modification record. 

Flow 4 of 4
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Figure 8.3.4.4.2-4: N26-based handover (LI in VPLMN) indirect DL data forwarding – flow 4 of 4

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

When the SMF sends the Nsmf_PDUSessionReleaseSMContext Response to the AMF, the IRI-POI present in the SMF generates the xIRI PDU Session Release record. 

8.3.4.4.3
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 four parts, for easy reading purpose. The flow-diagram in figure 8.3.4.5.3-1 illustrates the first part. The flow-diagram in figure 8.3.4.5.3-2 illustrates the second part. The flow-diagram in figure 8.3.4.5.3-3 illustrates the third part. The flow-diagram in figure 8.3.4.5.3-4 illustrates the fourth part. 
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Figure 8.3.4.4.3-1: N26-based handover (LI in HPLMN) indirect DL data forwarding – flow 1 of 4

Flow 2 of 4
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Figure 8.3.4.4.3-2: N26-based handover (LI in HPLMN) indirect DL data forwarding – flow 2 of 4

In this illustration, PFCP Session ID is used as the target identifier for the xCC generation in the CC-POI present in the H-UPF _ PGW-U and therefore, the CC-POI in the H-UPF + PGW-U would generate the xCC from the packets received at TEID (1-1) without any additional trigger from the CC-TF present in H-SMF + PGC-C. 
Flow 3 of 4
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Figure 8.3.4.4.3-3: N26-based handover (LI in HPLMN) indirect DL data forwarding – flow 3 of 4

When the H-SMF sends the Modify Bearer Response to the SGW (VPLMN, the IRI-POI present in the H-SMF generates the xIRI PDU Session Modification record. 

Flow 4 of 4
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Figure 8.3.4.4.3-4: N26-based handover (LI in HPLMN) indirect DL data forwarding – flow 4 of 4
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