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1 Introduction

In RAN3#97bis, RAN3 decided to specify a 5GS container which includes Radio Network Layer user plane information elements over NG-U. Also RAN3 agreed the feature based user plane specification in the previous RAN3 meeting. This contribution proposes 5GS user plane protocol which is used over the Xn and the N9 interface as well as the NG interface, which is used to convey the information related to QoS flows of a PDU session for each transferred user data packet.
2 Discussion 
According to the QoS framework in TS 23.501 [1], the information related to the QoS flow shall be included to be sent over the NG-U (N3) interface and the N9 interface. The NG-U and the N9 interface shall convey the QoS Flow Indicator (QFI) and the Reflective QoS Indicator (RQI).
In Section 5.7.1.1 QoS Flow,

“The QFI is carried in an encapsulation header on N3 (and N9) i.e. without any changes to the e2e packet header.”
In Section 5.7.1.6 DL traffic
“-
UPF transmits the PDUs of the PDU session in a single tunnel between 5GC and (R)AN, the UPF includes the QFI in the encapsulation header. In addition, UPF may include an indication for reflective QoS activation in the encapsulation header.”
In Section 5.7.2.1 5QI
“NOTE:
On N3, each PDU (i.e. in the tunnel used for the PDU session) is associated with one 5QI via the QFI carried in the encapsulation header.”
For Xn handover, RAN3 made the working assumption to use per PDU session tunneling for “fresh data” from NG-U. For per-PDU session tunneling , QFI shall be included in the GTP-U extension header. If RQI is received from the UPF, it should be included the GTP-U extension header and sent to the target NG-RAN node from the source NG-RAN node.  So the frame format is the same as the frame format for data transfer over NG interface

Proposal 1: The NG-U, the Xn-U and the NG-UP protocol is used to convey QFI and RQI for each transferred user data packet.

In the RAN3#98, RAN3 agreed the feature based specification, so developed the NR-U specification which could be used for X2-U, Xn-U and the F1 interface. Similarly the protocol for the NG-U interface can be used for the Xn-U interface and the N9 interface.

Proposal 2: RAN3 agrees on developing the 5GS User Plane specification which covers the NG-U, the Xn-U and the N9 interface.
Regarding the length of QFI, RAN2 already agreed on 6 or 7 bits for QFI in SDAP header as follows [2]: 
RAN2 Agreements in RAN2 #99
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
RAN2 Agreements in RAN2 #100
1.   SDAP header remains fixed to 8 bits.   The details are FFS.
And SA2 suggests at least 7-bit QFI in the LS to RAN2 [3]:
Size of the QFI field: SA2 has no strong preference regarding the exact size of the QFI field at the AS. However, SA2 would like to note that for non-GBR QoS flows, the 5QI value can be used as QFI of the QoS flow in case standardized or pre-configured 5QIs are used, as specified in TS 23.501. Currently, the standardized 5QI ranges from 1 to 79 in TS 23.501, hence suggesting at least a 7-bit QFI will be needed. 

So 1 bit RQI and 7 bits QFI are expected to be used and one byte field in the encapsulation header can be used to carry both RQI and QFI. 
Proposal 3: One byte field in the extension header can convey both RQI and QFI. RAN2 and SA2 shall confirm the exact length of QFI.
Based on QoS framework in TS 23.501 [1], the 5GC determines whether to use reflective QoS for a specific QoS flow. If the reflective QoS is configured to be used for a specific QoS flow, UPF always includes Reflective QoS Indicator (RQI) for the QoS flow in the encapsulation header, but if not configured, UPF doesn’t include RQI in the encapsulation header.

And SMF provides Reflective QoS Attribute (RQA) for a specific QoS flow to NG-RAN when the reflective QoS is applied for the QoS flow. So if RQA is not configured for a QoS flow, NG-RAN doesn’t need to interpret RQI field sent with the data packet for the QoS flow.
In section 5.7.5.3 Reflective QoS Control,

“The RQA (Reflective QoS Attribute) within a QoS flow's QoS profile provided by the SMF to the NG-RAN on N2 reference point indicates that some (not necessarily all) traffic carried on this QoS flow is subject to Reflective QoS.”
[…]

“When the 5GC determines to use reflective QoS for a specific SDF, the SMF shall include an indication to use reflective QoS that Reflective QoS is to be applied for this SDF in the corresponding SDF information provided to the UPF via N4 interface.”
Proposal 4: RQI field is included only in downlink direction from UPF to NG-RAN, but not in uplink direction from NG-RAN to UPF. 

Proposal 5: If RQA is not configured for a specific QoS flow, NG-RAN ignores RQI field sent with the user data packet for the QoS flow.
3 Conclusions
In this contribution, we propose NG user plane protocol with the following:
Proposal 1: The NG-U, the Xn-U and the NG-UP protocol is used to convey QFI and RQI for each transferred user data packet.

Proposal 2: RAN3 agrees on developing the 5GS User Plane specification which covers the NG-U, the Xn-U and the N9 interface.
Proposal 3: One byte field in the extension header can convey both RQI and QFI. RAN2 and SA2 shall confirm the exact length of QFI.

Proposal 4: RQI field is included only in downlink direction from UPF to NG-RAN, but not in uplink direction from NG-RAN to UPF. 

Proposal 5: If RQA is not configured for a specific QoS flow, NG-RAN ignores RQI field sent with the user data packet for the QoS flow.
The corresponding TP for new 5GS User Plane Protocol specification is provided in [4]. 
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