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Abstract of the contribution: Gives text for the introductory clause related to handover flow diagrams.
BACKGROUND
A series of flow-diagrams were added to TR 33.929 to illustrate the LI functions as they relate to PDU session establishment, PDU session modification and PDU session release procedures performed by SMF and UPF. 
Along with this pCR, a series of flow diagrams are proposed for inclusion in TR 33.929 that related various handover scenarios. Those scenarios include: 

-
Intra-system handover for 5G.

-
Inter-system handover between 5G and 4G. 
There two cases for intra-system handover for 5G: 

-
Xn-based handover.

-
 N2-based handover. 

There are two cases for inter-system handover: 

-
5G to 4G.

-
4G to 5G. 

Unlike the 3GPP to non-3GPP (and vice-versa) handover cases, these intra-system and inter-system handovers have the ability to have a continuity in the data flow. To accomplish that the Downlink (DL) data is forwarded, if necessary, buffered during the handover procedures. There are different methods that can be used for such DL data forwarding: 
-
Direct DL Data Forwarding.

-
Indirect DL Data Forwarding.

Direct DL Data Forwarding happens between the ANs and the Indirect DL Data Forwarding happens via the intermediate UPFs. The selection of intermediate UPFs have different choices and hence, the steps taken can be different depending on how the intermediate UPFs are selected. 
This particular pCR provides an introductory sub-clause within the main clause of handover-over scenarios. As a planning (or, giving the scope) , this pCR also includes the all the other sub-clauses which will be filled with the contents taken from the other pCRs. 

The reason the title of the pCR has a "discussion" because some of the details presumed in the flows are not specified in TS 33.128. The CRs are submitted to the same meeting. The CRs may require some tuning depending on the out-come of those CRs. 
These flows will be placed in a separate clause (that is different from the SMF/UPF flows) because these flows also include the xIRIs generated by the IRI-POI present in the AMF during handover. 

No change marks are given since the text in its entirety is new and it would be easier to read without the change-marks. The clause numbers are pre-determined, for easy incorporation of the pCRs to the TR. 
PROPOSAL

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

8.3
Handover related flow diagrams 

8.3.1
Introduction 

8.3.1.1
Overview
The subsequent clauses provide a series of flow-diagrams that illustrate LI aspects for various handover scenarios where the target mobile device moves from one radio network area to another radio network area. The radio network as mentioned here is referring to the Access Network (AN). The AN can be either an E-UTRAN (denoted as 4G) or an NG-RAN (denoted as 5G). 
The flows cover only the inter-AN handover cases, In other words, the flows do not cover the case where the target mobile device moves within an AN space (e.g. from one cell to another cell). Depending on the scope of mobility that happens during a handover, the following two main categories are included in the illustrations: 
-
Intra-system handover scenarios.

-
Inter-system handover scenarios. 

A handover is considered to be intra-system handover when the mobility happens from AN to another AN of the same type (e.g. NG-RAN). A handover is considered to be inter-system handover when the mobility happens from one AN to another AN of different types (i.e. NG-RAN to E-UTRAN and vice-versa). 
The scenarios gathered here are based on the stage-2 flow-diagrams given in TS 23.502 [11]. For some of the details the stage-3 specifications TS 29.244 [13], TS 38.331 [17], TS 38.413 [15] are also referenced. 

8.3.1.2 Intra-system handover

The present document covers only the intra-systems handovers that happen between the NG-RANs. Intra-system handovers that happen between E-UTRANs are outside the scope of the present document. There are two cases of intra-system handovers illustrated: 

-
Xn-based handover scenarios.

-
N2-based handover scenarios. 

Xn-based handover is between the NG-RANs without a change in the AMF. Here, Xn refers to the interface between the two NG-RANs. N2-based handover is also between the NG-RANs, however, here the AMF may change. Here, N2 refers to the interface between the NG-RAN and the AMF. The N2-based handover procedure is used when an Xn2 based handover cannot be done (e.g. source NG-RAN does not have the Xn connectivity with the target NG-RAN). 
8.3.1.3
Inter-system handover

There are two cases for inter-system handovers: 

- 5G to 4G.

- 4G to 5G. 

This is also referred to as N26-based handover. N26 refers to the interface between the AMF and the MME. When an inter-system handover happens, there is also a change in the mobility management functions (i.e. MME and AMF) and also the NF that handles the user plane packets (i.e. SGW and the UPF). The UPF+SGW-U provides the anchor point between the two systems. 
In 5G to 4G case, the handover happens from NG-RAN to E-UTRAN. In the 4G to 5G case, the handover happens from E-UTRAN to NG-RAN. 
8.3.1.4
DL data forwarding

The intra-system and inter-system handovers have the ability to have a continuity in the data flow. To accomplish that the Downlink (DL) data is forwarded, if necessary, buffered during the handover procedures. There are different methods that can be used for such DL data forwarding: 
-
Direct DL Data Forwarding.

-
Indirect DL Data Forwarding.

Direct DL Data Forwarding happens between the ANs and the Indirect DL Data Forwarding happens via the intermediate UPFs. The selection of intermediate UPFs have different choices and hence, the steps taken can be different depending on how the intermediate UPFs are selected. 
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
8.3.3
N2-based handover flows
8.3.3.1
Overview

8.3.3.2
Non-roaming, direct DL data forwarding
8.3.3.3
Non-roaming, indirect DL data forwarding

8.3.3.4
Home-routed roaming, direct DL data forwarding

8.3.3.5
Home-routed roaming, indirect DL data forwarding

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
Home-routed roaming, direct DL data forwarding

8.3.4.5
Home-routed roaming, indirect DL data forwarding

8.3.5
N-26 based handover flows (4G to 5G)

8.3.5.1
Overview

8.3.5.1
Non-roaming, direct DL data forwarding

8.3.5.2
Non-roaming, indirect DL data forwarding

8.3.5.3
Home-routed roaming, direct DL data forwarding

8.3.5.4
Home-routed roaming, indirect DL data forwarding

** End of New Text **
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