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1. Introduction

In RAN2 NR AH#2 meeting, following agreements were made:
Agreements:

1. There is a need to tell the UE that it has to update the mapping rule.   For the AS reflective QoS it is up to the RAN to decide when to update the mapping rules.  FFS on the details of the header format. 

2. It is up to the RAN to decide when and which mechanism, explicit RRC re-configuration and/or AS reflective QoS, should be used to provide mapping information to the UE.

3. A UE follows the latest QoS flow to DRB mapping information regardless of the fact whether it was explicit RRC or AS reflective QoS.
4. Whether a SDAP header is present or not is configured by RRC per DRB
5. The gNB indicates to UE using RRC signaling the default DRB for a PDU session.  
6. RAN decides and configures the default DRB for a PDU session.  
In RAN2#99 meeting, following agreements were made:
Agreements

1.
RAN2 aims at designing a 1 byte SDAP header.  Whether the QFI is 6 bit or 7 bits is FFS.

2.
If configured, SDAP header size for a DRB is static (assuming 1 byte header).  The QFI will always be present. 

3. 
No SN will be introduced in SDAP

Agreements:

1.
Working assumption: One bit, RQI, to indicate update of mapping rule(s)

2.
RAN should be able to move/remap a QoS flow from one DRB to another DRB

In this contribution, we discuss presence of UL SDAP header on the default DRB.
2. Discussion

In NR, a SDAP sublayer is introduced to mark QoS flow ID (QFI) in both DL and UL packets. The QFI is included in SDAP header of a SDAP PDU which contains DL or UL packet.

In RAN2 NR AH#2 meeting, it was agreed that whether a SDAP header is present or not is configured per DRB and the gNB configures a default DRB for each  PDU session, which means a default DRB could be configured with no presence of SDAP header for UL packets.
Observation 1: A default DRB of a PDU session could be configured with no presence of SDAP header for UL packets.

In latest TS38.300 [1], QoS handling related to UE initiated UL QoS flow is captured in Annex A.6 (“UE Initiated UL QoS Flow”). 
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Figure A.6-1 in [1]: UL packet with a new QoS flow for which a mapping does not exist in UE

Figure A.6-1 in [1] illustrates that the UE initiates a new UL QoS flow e.g. based on pre-configured QoS parameters. Since the new UL QoS flow is not initiated by the network, the UE does not have mapping of the new UL QoS flow to a DRB. Therefore, the new UL QoS flow should be mapped to the default DRB of the PDU session. 
In case there is already an ongoing UL QoS flow mapped to this default DRB and the default DRB is not configured with presence of SDAP header for UL packets currently, the gNB would not be aware of the new UL QoS flow when receiving UL SDAP PDUs corresponding to the new UL QoS flow from the UE. In this situation, the target QoS of the new UL QoS flow would not be satisfied because gNB would not set up a new DRB for the new UL QoS flow or map the new UL QoS flow to an existing DRB according to QoS parameters of the new UL QoS flow. Besides, the IP packets included in those SDAP PDUs of the new UL QoS flow would not be distinguished by the core network (e.g. UPF) because the packet filter does not correspond to the new UL QoS flow. As a result, the IP packets would be discarded, which causes data missing and resources waste. 
Observation 2: The gNB cannot be aware of a UL QoS flow initiated by the UE on a default DRB of a PDU session if the default DRB is configured with no presence of SDAP header for UL packets and there is one other UL QoS flow mapped to the default DRB already.
There are two alternatives for the gNB to be aware of the UE initiated UL QoS flow:

Option 1: UL SDAP header of the default DRB is set to “presence” by default; or
Option 2: UE informs the gNB that a UL QoS flow is initiated by the UE.
With the UL SDAP header, the gNB will be able to detect the UE initiated UL QoS flow based on different QFIs included in the UL SDAP header of the UL SDAP PDUs corresponding to the UE initiated UL QoS flow and sets up a new DRB for this new QoS flow or maps the new QoS flow to an existing DRB if necessary.
In the second option, the UE could send assistance information to indicate the gNB that a UL QoS flow is initiated by the UE. The assistance information could include QoS parameters related to the UE initiated UL QoS flow. With the second option, the gNB can first set up a new DRB for the UE initiated UL QoS flow or map the UE initiated UL QoS flow to an existing DRB based on the assistance information. By this way, the target QoS for all the UL SDAP PDUs corresponding to the UE initiated UL QoS flow can be satisfied.
Proposal 1:  RAN2 to down select the two options:

a) UL SDAP header of the default DRB is set to “presence” by default; or
b) UE informs the gNB that a UL QoS flow is initiated by the UE.

3. Conclusion

In this contribution, we observe and propose the following:
Observation 1: A default DRB of a PDU session could be configured with no presence of SDAP header for UL packets.

Observation 2: The gNB cannot be aware of a UL QoS flow initiated by the UE on a default DRB of a PDU session if the default DRB is configured with no presence of SDAP header for UL packets and there is one other UL QoS flow mapped to the default DRB already.

Proposal 1:  RAN2 to down select the two options:

a) UL SDAP header of the default DRB is set to “presence” by default; or

b) UE informs the gNB that a UL QoS flow is initiated by the UE.

4. Reference

[1] TS38.300 v1.0.0
CP
functions
UE
gNB
UP 
functions

1. UL packet with new QFI (done by NAS filter)

3. User plane: D
UL packet[logical ch id, QFI]
2. UE AS uses the QFI to DRB mapping 
to send the packet on a DRB.  
If no mapping exists, UE picks default DRB

4. NG-U: UL packet[QFI]
0. PDU session and default and other DRB established
5. gNB optionally sets up DRB for new QoS flow
6. PDU data tunnel [QFI]
6. User pane data over DRB [QFI]



