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1
Introduction

RAN3#101bis saw a paper in R3-185817 about a scenario where the QoS flow remapping happens in the source NG-RAN just before the handover procedure. The paper suggested that the source NG-RAN will should buffer the UL& DL data of the remapping QoS flow in the SDPA layer. Such approach is not really welcome, as it delays - intentionally - the submission of data to the UE. We would like to investigate whether a viable alternative exists.
2
Discussion

2.1
The Scenario


[image: image1.emf]...

NG-U

SDAP

w/o 

SN

SN

c

...

SN

b

SN

b-1

SN

b-2

...

SN

a+2

SN

a+1

w/o 

SN

SN

w

...

SN

v

SN

v-1

SN

v-2

...

SN

u+2

SN

u+1

w/o 

SN

SN

z

...

SN

y

SN

y-1

SN

y-2

...

SN

x+2

SN

x+1

DL

DRB

1

 

UL

HO

HO

HO

Source Network

SN

Z

...

SN

Y

SN

Y-1

SN

Y-2

...

SN

X+2

SN

X+1

HO

HO

HO

DL

DRB

2

 

UL

DL

DRB

3

 

UL

SN

W

...

SN

V

SN

V-1

SN

V-2

...

SN

U+2

SN

U+1

SN

C

...

SN

B

SN

B-1

SN

B-2

...

SN

A+2

SN

A+1

New DL 

mapping 

source 

side 

Old DL 

mapping 

source 

side

Old UL 

mapping 

source 

side

New UL 

mapping 

source 

side

w/o 

SN

SN

c

...

SN

b

SN

b-1

SN

b-2

...

w/o 

SN

SN

w

...

SN

v

w/o 

SN

SN

z

...

...

...

DL forw DRB

1

DL forw DRB

2

DL forw DRB

3


Figure 2.1-1: HO during remapping at source side
The source NG-RAN node decides to change the QoS flow to DRB mapping and re-configures the UE (for UL) and re-maps QoS flows in DL for DRBs for which duplication avoidance and re-ordering shall be supported.
Figure 1 shows a scenario with 3 DRBs in UL and DL, before data forwarding is started:

DRB1 DL:
At HO, packets according to the old mapping are still in transmission process and in the buffer, packets according to the new mapping have already PDCP SNs assigned.

DRB2 DL:
At HO, all packets according to the old mapping have been submitted, packets according to the new mapping have already PDCP SNs assigned.

DRB3 DL:
At HO, all packets according to the old mapping and already packets according to the new mapping have been submitted, packets according to the new mapping have already PDCP SNs assigned.

DRB1 UL:
At HO, all packets according to the old mapping have been submitted, transmission along the new mapping is ongoing. The UE has sent an SDAP end marker (per QFI removed from the DRB) to indicate that it applies the new mapping.

DRB2 UL:
At HO, all packets according to the old mapping have been submitted. Either, the UE sent already the SDAP end marker (per QFI removed from the DRB) on the old side, or it will do so on the new side.

DRB3 UL:
At HO, submission of packets along the old mapping is still ongoing.

2.2
DL handling

Figure 1 shows a scenario with 3 DRBs with data forwarding in the DL
In DL, data forwarding will take place with packets along the source side old and the new mapping. Even if the target side decides for re-mapping again, the target side will submit packets from DRB-level forwarding tunnels to the existing DRBs until the GTP-U DL end marker is received via that forwarding tunnel. The only information the target side would need is the new (latest) mapping information from the source side.
Observation 1:
For the handling of DL data, if re-mapping on the source side is still not finished when HO (in general: SDAP relocation to another NG-RAN node) is triggered, source side mapping information is provided to the target node along the latest mapping decision of the source NG-RAN node. There is no impact to existing specifications.
2.3
UL handling

Data forwarding of UL packets to the target side occurs when packets are missing on the source side. If this is the case, UL packets with PDCP SN are forwarded to the target node for re-ordering. So, drawing an example for UL is not so straight forward as for DL, therefore please excuse that we go for a verbal description only.

Figure 2.1-1 shows two interesting cases for DRB2 and DRB3, where the target side would need to cope with ongoing transmission along old side decisions:
For a certain DRB, packets for a QoS flow and later-on an SDAP end marker PDU for that QoS flow could be received on the target side, from which the target node would not expect such to happen. The target side should receive respective information, because a UE that does not behave as configured by the network will force the network to react accordingly.
Observation 2:
For the handling of UL data, if re-mapping on the source side is still not finished when HO (in general: SDAP relocation to another NG-RAN node) is triggered, the target side might receive data packets and later-on an SDAP end marker packet for a QoS flow via a DRB from which the target node would not expect it to happen. The target node, detecting the UE not behaving as configured and receiving unexpected SDAP end marker packets will consider the UE behaving erroneously, and force the network to react accordingly and may cause unnecessary service interruption, therefore this is an important topic to be addressed.
3
Conclusion and Proposals
We have discussed the scenario where re-mapping on the source side is still not finished when HO (in general: SDAP relocation to another NG-RAN node) is triggered. We have observed the following:
Observation 1:
For the handling of DL data, if re-mapping on the source side is still not finished when HO (in general: SDAP relocation to another NG-RAN node) is triggered, source side mapping information is provided to the target node along the latest mapping decision of the source NG-RAN node. There is no impact to existing specifications.
Observation 2:
For the handling of UL data, if re-mapping on the source side is still not finished when HO (in general: SDAP relocation to another NG-RAN node) is triggered, the target side might receive data packets and later-on an SDAP end marker packet for a QoS flow via a DRB from which the target node would not expect it to happen. The target node, detecting the UE not behaving as configured and receiving unexpected SDAP end marker packets will consider the UE behaving erroneously, and force the network to react accordingly and may cause unnecessary service interruption, therefore this is an important topic to be addressed.

Proposal:
We therefore propose to update stage 2 (38.300) and stage 3 (NGAP, XnAP, E1AP) accordingly. See TPs in R3-180713-716 [1]-[4]
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