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1
Introduction
During the Next Radio study item phase, RAN WG2 discussed and captured a number of agreements regarding new QoS framework [1]. In particular, as per SA WG2 decision, the core network detects and assigns so called QoS flow ID to incoming packets within the PDU session, while RAN establishes and maps different QoS flows into different radio bearers.
As was further discussed in RAN WG2, it is not only the gNB, but also a UE that needs to know to which QoS flow a particular packet belongs to perform certain actions. In other words, the gNB node must be able to include the corresponding information into the DL packets; and same is for the UE in the UL direction. After the RAN2#98 meeting several agreements were made, but RAN WG2 did not make a final decision on the format and structure of the SDAP header

Agreements of SDAP headers
1. The QoS flow ID is presence once the AS reflective QoS is active.  FFS whether it is always present.    

2. gNB should be informed when NAS layer reflective QoS is activated (e.g. can be used).  It is FFS how we handle NAS reflective QoS and dependent on how/when it will be provided.

3. RAN2 will support a mode in which SDAP header is not present and is configured per DRB.  If configured, FFS how the different fields are handled.  

One of the open questions was the size of the QoS flow ID that will be included into the SDAP header, for which RAN WG2 has formulated the corresponding question in LS to SA WG2 [2]. In response to the LS, this contribution provides our further considerations on a potential size of the QoS flow ID field. 
2
QoS flow ID size
Before delving into the details of the QoS flow ID size, it is worth noting that RAN WG2 already made a decision that the SDAP header can be completely absent, and this mode of operation is referred to as "SDAP transparent mode". In other words, unless explicitly configured by RRC on the per DRB basis, a UE should not expect presence of any SDAP related information. If the SDAP header is be present for a particular DRB, then it conveys information on which QoS flow ID a particular packet belongs to. It is accomplished by means of including the corresponding QoS flow ID (QFI) field into the packet header. 
RAN WG2 has not made yet a decision on the exact structure and format of the SDAP header, but the preliminary SDAP header might look as the one presented below in Figure 1. It should be note that depending on the proponent the final structure might vary a bit: QFI is either always present or can be absent, the number of the control bits for reflective QoS can be two, etc.
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Figure 1: Exemplary structure of the SDAP header (if configured).
As can be seen from Figure 1, there is the QFI field size of which was not discussed thoroughly in RAN WG2. Even though most of proponents assume it to be 1-octet, there are proposals to make it larger and even smaller. The QoS flow ID size effectively determines how many different QoS flows the core network will be able to signal while sending data to RAN. As an example, if the QoS flow ID size is 1 byte, then up to 256 QoS flows could be signaled to gNB. Since QoS flow ID value is specific per a PDU session, 256 flows should be sufficient for most use cases, especially accounting for the fact that number of DRBs established per a UE will be much lower and will be governed by how many DRBs a UE can practically support. In other words, even though the core network can potentially detect and classify incoming data into up to 256 QoS flows, most of them will be mapped to the same DRB(s) sharing the same RLC and PDCP state machine. Based on that, 1 byte for the QoS flow ID should be sufficient for most scenarios, especially when a UE is a mobile phone or a similar kind of a device that is not be able to support a large number of DRBs.

Nevertheless, it is worth noting that a UE could be some form of the customer premise equipment serving multiple end devices with a number of flows per each device. For this scenario, the total number of QoS flows that the core network can identify may exceed 256. Extending the QoS flow ID size to 2 byte will allow for signaling up to 65,536 flows per a PDU session, which should cover all the major scenarios. However, if RAN WG2 makes a decision that the QFI field is always present in the SDAP header, then including the 2-byte QFI filed into every PDCP SDU might create a noticeable overhead.
Proposal 1:
The QoS flow ID size is at least 1 byte.
Proposal 2:
A decision to have a larger of QoS flow ID size should be made accounting for a potential overhead. 

3
Conclusions
In this discussion paper we have expressed our further views on open issues regarding the NR QoS flow ID, its presence, and precedence of a particular configuration.
Proposal 1:
The QoS flow ID size is at least 1 byte.
Proposal 2:
A decision to have a larger of QoS flow ID size should be made accounting for a potential overhead. 
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