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Discussion

In edge computing scenarios, edge application server may change due to UE mobility and application relocation, i.e. the application relocates from a source DNAI to a target DNAI as described in TS 23.501, clause 5.6.7. When this happens, the N6 connection between the PSA and the DN changes. As the two N6 connections have different transport paths, data traffic may arrive over N6 in a different order from which they were sent from application server(s). This leads to out of order packet delivery. For example, in Figure1, since the new path is more optimized than the old path after UE mobility, UL packets 3 and 4 may arrive at the DN before UL packets 1 and 2, and DL packets 3 and 4 may arrive at the UPF before DL packets 2 and 1 due to changes of N6 connection, where the numbering indicates packet order. 
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Figure1: Illustration of packet disorder during application relocation (i.e. DNAI change)
Depends on the design of application, a small number of disordered packets may significantly impact the experience of the application. If in-order packet delivery is required by application, when packets are disordered, application may fail, unless application layer support packets reordering. Application-layer packet reordering may however involve packet drop and packet retransmission and cause communication delay. Considering the applications to be deployed on EC system are various, it’s important to provide a common mechanism to keep the in-order packet delivery to avoid negative application performance when the application change happens.
In FS_enh_EC, the first objective is to study the potential system enhancements for enhanced edge computing support. It includes the following aspect within the scope of study:

· Improvements to 5GC support for seamless change of application server serving the UE; 

To support seamless change of application server, according to above analysis the 5GC should provide support for DL packet reordering inside the 5GC and UL packet reordering inside the DN during application relocation. Without the support, seamless change of application server serving the UE is impacted. 
This paper proposes a key issue to study enhancement of support for seamless change of application server when in-order packet delivery is required by application. Solutions to this key issue should study at least the following:
-
How to identify that in-order packet delivery is required by the application.
-
How to identify and reorder disordered DL packets in user plane during application relocation
-
How to support the DN to identify disordered UL packet during application relocation
NOTE: UL packet reordering is assumed to be done inside the DN by the EC system with the support from 5GC.

Proposal
The following changes are proposed to be included in TR 23.748.
* * * * Start of Change (all new) * * * *
5.X 
Key Issue X: Support for in-order packet delivery during application relocation
5.X.1
Description

In edge computing scenarios, edge application server may change due to UE mobility and application relocation, i.e. the application relocates from a source DNAI to a target DNAI as described in TS 23.501, clause 5.6.7. When this happens, the N6 connection between the PSA and the DN changes. As the two N6 connections have different transport paths, data traffic may arrive over N6 in a different order from which they were sent from application server(s). 
If in-order packet delivery is required by application, when packets are disordered, application may fail, unless application layer support packets reordering. Application-layer packet reordering may however involve packet drop and packet retransmission and cause communication delay. Considering the applications to be deployed on EC system are various, it’s important to provide a common mechanism to keep the in-order packet delivery to avoid negative application performance when the application change happens. 

NOTE: How to ensure the application context to be seamless transferred from old application server to new application server is not in the scope of this key issue.

This key issue focuses on improvement of 5GC support for seamless change of application server by providing in-order packet delivery during application relocation. Solutions to this key issue should study at least the following aspects:

-
How to identify that in-order packet delivery is required by the application

-
How to identify and reorder disordered DL packets in user plane during application relocation

-
How to support the DN to identify disordered UL packet during application relocation

NOTE: UL packet reordering is assumed to be done inside the DN by the EC system with the support from 5GC.
* * * * End of Changes * * * *
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