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1. Introduction
Data forwarding is a key aspect of handover procedure. There are three candidate data forwarding granularities: QoS flow level, DRB level and PDU session level. This paper analyses the options and proposes to support data forwarding at PDU session level.
2.  Analysis 

In handover, data forwarding is required in following scenarios:
· Xn forwarding: gNB ( gNB

· N3/NG forwarding: gNB ( UPF (gNB 

· Xx/X2 forwarding: eNB ( gNB
· S1 forwarding: eNB/gNB(SGW(gNB/eNB.
The payload IP packet is not directly routable in backhaul interface. So, previous 2G/3G/4G uses GTP-U tunnel for data forwarding. Tunnel is needed for 5G data forwarding too.
Observation 1: Tunnel is needed for data forwarding.
2.1   Xn forwarding and N3/NG forwarding
As specified in TR 38.801 [1], data forwarding in handover may be performed at PDU session level, DRB level or QoS flow level.

	9.3
QoS impact on handover procedure

During handover, data forwarding may be performed at PDU level, RB level or QoS flow level. The possibilities of data forwarding solution will be discussed in normative phase. 


If tunnel is supported in QoS flow level, many tunnels would be established for data forwarding. It is not an efficient way to management so many flows during handover.
DRB to QoS flow mapping and DRB configuration may be changed during handover. This makes DRB level tunnel complicated to sync-up between source and target.
In NG interface, only PDU session level tunnel is supported. It would be easier to support consistent tunnel level as NG interface. 
Proposal 1: Xn and NG data forwarding is supported by PDU session level tunnels.
Supporting flow level QoS is a key consideration of flow level data forwarding proposal. With PDU session level forwarding, QoS differentiation could be still supported by: 
· DSCP marking, up to implementation,
· Delivering PDU into tunnel per flow QoS,

· Air interface transmission, e.g. scheduling priority, coding redundancy.

Observation 2: Flow level QoS differentiation could be still supported with PDU session level data forwarding.  

2.2   Xx/X2 forwarding and S1 forwarding

For Xx/X2 and S1 data forwarding, the DRB level forwarding could be still used for backward compatibility.
Proposal 2: Xx and S1 data forwarding should inherit DRB level data forwarding of LTE.

3. Summary and conclusion
Observation 1: Tunnel is needed for data forwarding.

Proposal 1: Data forwarding is supported by PDU session level tunnels.

Observation 2: Flow level QoS differentiation could be still supported with PDU session level data forwarding.
Proposal 2: Xx and S1 data forwarding should inherit DRB level data forwarding of LTE.
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