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The Xn handover in connected mode is shown in TS 38.300 section 9.2.3.2.1 as follows:
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As can be seen between step 8b and 9, the figure shows that uplink user data is sent from UE to target gNB which could be immediately sent to UPF before the Path Switch Request message.

However, if target gNB immediately forwards uplink packets received from the UE to UPF, the packets sent before receiving the Path Switch Request Acknowledge might get lost in some unfrequent but possible events - such as the following ones but not limited to this list- which can be further read from TS 23.502 though section 4.9.1.2.2, 4.9.1.2.3, 4.9.1.2.4:

1/ change of IP subnet in same UPF
In a first scenario, the UPF does not change. Still the issue is that the change of UL F-TEID may be due to a change of IP subnet (N3) used between the new gNB and UPF (compared to the IP subnet used between the old gNB and UPF), in which case having the new gNB sending UL packets to the old UL F-TEID will make these packets lost. Indeed, if the SMF assigns a new UL F-TEID the SMF will also release the old F-TEID– which implies that UL packets would be lost as soon as the SMF has removed the old UL F-TEID and this until the gNB switches to the new UL F-TEID that it would receive in the Path Switch Request Acknowledge message.
2/ change of UPF

The SMF may also decide to change and allocate a new UPF.
Similarly, if the SMF changes the UPF and assigns a new UL F-TEID, the SMF will also release the old F-TEID in the old UPF – which implies that UL packets that would be sent by the gNB towards the old UPF would be lost as soon as the SMF has removed the old UL F-TEID and this until the gNB switches to the new UL F-TEID that it would receive in the Path Switch Request Acknowledge message.
3/ Insertion of intermediate UPF
you may also have an insertion of I-UPF serving as UL CL/BP (Branching Point) and if so, having the new gNB sending traffic to the old UPF means that this traffic does not go through the UL CL / BP that is normally used for routing different traffic flows to different PSAs. TS 23.502 section 4.9.1.2.3 says:
In the case of using UL CL, the I-UPF can be regarded as UL CL and additional PSA providing local access to a DN. In the case of using Branching Point, the I-UPF can be regarded as BP
For all the events above, even if not frequent, some packets might be lost.

In general, in any scenario where 5GC would change the UL F-TEID, some packets may get lost if 5GC releases immediately the old UL F-TEID. This should be clarified in the specification. 

Proposal 1: agree the CR in [2], [3], [4] to clarify the handling of uplink packets received by target gNB before the Path Switch Request Acknowledge message is received. 

Conclusion

This paper has explained why the figure 9.2.3.2.1 of TS 38.300 could lead to some packet loss in some unfrequent but possible events. We think that this is an essential clarification.
Proposal 1: agree the CRs in [2], [3], [4] to correct the section 9.2.3.2.1 of TS 38.300.
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!@@@Chart-generator later than 5.0����ÿ��hscale="auto";
defstyle hgapa [text.gap.left=16, text.gap.right=16];
defstyle hgapb [text.gap.left=6, text.gap.right=6];
defstyle entity [text.font.face="Arial", text.size.normal=14, text.wrap=no, text.bold=yes];
defstyle bs [text.font.face="Arial", text.size.normal=13, vspacing=7, text.wrap=no, hgapb];
defstyle br [bs, line.corner=round];
defstyle ac [text.font.face="Times", text.size.normal=15, text.italic=yes, vspacing=5, arrow.type=sharp, hgapa];
defstyle au [text.font.face="Arial", text.size.normal=13, vspacing=5, hgapa];
defstyle n1 [text.font.face="Arial", text.size.normal=13, vspacing=5, weak, text.italic=no, hgapa];

m:UE;
s:Source gNB;
t:Target gNB;
a:AMF;
u:UPF(s);

|||;
mark HPstart;
m<=>s: User Data [au];
join s<=>u: User Data [au];
s--a:0.Mobility control information provided by AMF [br];
m--s:1.Measurement Control and Reports [br];
s--s:2. Handover Decision [bs];
s->t:3. HANDOVER REQUEST [ac];
t--t:4. Admission Control [bs];
t->s:5. HANDOVER REQUEST\nACKNOWLEDGE [ac];
mark HPend;
m--s:6. RAN Handover Initiation [br];
s--s:Deliver buffered data\nand new data from UPF(s) [bs];
parallel m--m:Detach from old cell\nSynchronise to new cell [bs];
s->t:7a. EARLY STATUS\nTRANSER[ac];
s->t:7. SN STATUS TRANSFER[ac];
u=>s:User Data [au];
join s=>t [au];
t--t:Buffer User Data\nfrom Source gNB [bs];
m--t:8. RAN Handover Completion [br];
mark HEend;
t->s:8a. HANDOVER SUCCESS [ac];
s->t:8b. SN STATUS TRANSFER [ac]; 
u=>s:User Data [au];
join s=>t [au];
m<=>t:User Data [au];
join t=>u:User Data [au];
t->a:9. PATH SWITCH REQUEST [ac];
a--u:10. Path Switch in UPF(s) [br];
u=>s:End Marker [au];
join s=>t [au];
t<=>u:User Data [au];
a->t:11. PATH SWITCH REQUEST\nACKNOWLEDGE [ac];
t->s:12. UE CONTEXT RELEASE [ac];
mark HCend;
|||;

vertical brace HPstart->HPend:Handover Preparation [n1];
vertical brace HPend->HEend:Handover Execution [n1];
vertical brace HEend->HCend:Handover Completion [n1];
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