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1 Introduction
This paper discusses issues identified for UL unmapped QoS flows functionality at gNB, and provides a way forward. 

2
Discussion

TS 38.300 allows a gNB to delay triggering QoS flow to DRB mapping until DL or UL packets arrive as defined in Annex A.3, A.4 and A.6. In case of DL data, the gNB is made aware by the core network of the QFIs that the DL data will require. However, in case of UL, a UE may transmit data over the default bearer corresponding to a QFI that is unknown to the gNB. The gNB at that point decides whether to map the unknown QFI to an existing bearer, establish a new one, or continue usage of the default bearer.

In case of Dual Connectivity, the Master Node (MN) will indicate the Secondary Node (SN) the QFIs to be used. Likewise, the default bearer may be offloaded to the SN, e.g. for purpose of offloading bulk data traffic to a small cell. Thus, a UE can decide to transmit UL data over the default bearer for a QFI unknown to the gNB over the radio leg of the Secondary Node. In such case, the SN can decide how to map the unknown QFI bearer (e.g., to a new DRB), and the mapping also configured toward the UE. 

<< Excerpt from TS 38.300 >>
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Figure A.6-1: UL packet with a new QoS flow for which a mapping does not exist in UE

0.
PDU session and DRBs (including a default DRB) have been already established.

1.
UE AS receives a packet with a new QFI from UE NAS.

2.
UE uses the QFI of the packet to map it to a DRB. If there is no mapping of the QFI to a DRB in the AS mapping rules for this PDU session, then the packet is assigned to the default DRB.

3.
UE sends the UL packet on the default DRB. The UE includes the QFI in the SDAP header.

4.
gNB sends UL packets to UPF and includes the corresponding QFI.

5.
If gNB wants to use a new DRB for this QoS flow, it sets up one. It can also choose to move the QoS flow to an existing DRB using RQoS or RRC signalling (see clauses A.2 and A.3).
6.
User Plane Data for the new QoS flow can then be exchanged between UE and gNB over the DRB according to the updated mapping rules and between UPF and gNB over the tunnel for the PDU session.

<< End of excerpt from TS 38.300 >>

An issue identified with the above behaviour in Dual Connectivity is that the new mapping for UL data of an unknown QFI is visible for the SN and the UE, but not the MN. Therefore, in case of an SN failure or MN triggered change of SN, the prior mapping will be lost, and the UE will have to revert to sending UL data over the default DRB toward the MN, which can result in a service quality drop, until the MN (or new SN selected) performs a remapping for the unknown QFI. Similarly, given the MN is unaware of the QFI mapped at SN, it is also unable to take ownership of the QoS flow, relocate it or carry out any modification for it. 
To address this issue, a possible solution to this problem is to introduce an indication from SN to MN signalling the newly mapped QFI so that MN is also aware of this QoS flow. Hence, the MN can promptly issue the required mapping for that QoS flow retaining the required quality.

Proposal 1: Introduce an indication from SN to MN to signal the newly mapped UL QoS flow. 

The signalling could re-use existing XnAP procedures (e.g., SN Initiated SN Modification procedure), or alternatively base on new signalling procedure. Although both options can work, in our view, given that the SN is not exactly requesting a modification of any of the existing DRBs, the MN may not necessarily take an immediate action apart from updating the information it has regarding QoS flows. Therefore, introducing a new procedure is preferable.
Proposal 2: Introduce a new procedure SN to MN to signal the newly mapped UL QoS flow. 

3
Conclusions
Proposal 1: Introduce an indication from SN to MN to signal the newly mapped UL QoS flow.
Proposal 2: Introduce a new procedure SN to MN to to signal the newly mapped UL QoS flow. 

Proposal 3: Agree on introducing the changes proposed in CR in [1] for XnAP.
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