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1
Introduction
The NR 5G system is characterized not only by a new physical layer, but also but new features at the core side. In particular, as per SA WG2 design, 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. In other words, radio bearers exist only on RAN.
As further discussed in RAN WG2, it is not only the gNB, but also a UE that needs to know, which QoS flow a particular packet belongs to. For that RAN introduced a new protocol layer called SDAP that conveys the QFI information in both DL and UL directions. During the previous RAN and SA WG2 meetings a number of different options were contemplated with regards to how big the SDAP header should be and how many bits should be allocated to the QFI identifier.  As per the latest agreement from SA WG2 [1], 6bit QFI is adopted for CN which makes it aligned with RAN QFI size.
In addition to a decision to adopt system wide QFI of 6bit for both CN and RAN side, SA WG2 has been also asking other WGs to design the system in such a way that more QFI can be addressed [1]. As discussed in SA WG2 [2], there are scenarios and use cases when a number of TCP connections and UDP sessions are established for a particular device making it impossible to assign a separate QFI for every TCP/UDP session if only 64 QFI values are available. Thus, SA WG2 has been asking CT WG1, RAN WG2 and WG3 to consider future proof signaling to enable larger QFI.
In this discussion paper we provide a system wide view on potential introduction of extended QFI size elaborating on which changes we can do already now and which changes need further discussions. 
2
Extended QFI
2.1
RAN WG2
If the SDAP header is enabled for a particular DRB, then an additional SDAP header is added structure of which is presented in Figure 1 below. As can be seen from the figure, the SDAP header is fully static, i.e. once it is configured it has the fixed size and comprises several fields. The RDI and RQI fields are for the reflective AS and reflective NAS QoS, respectively; and remaining 6 bits are for the QoS flow ID (QFI). This design is an outcome of a trade-off between a need to address a decent number of QoS flows versus keeping the protocol overhead as small as possible. 
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Figure 1: RAN WG2 SDAP header structure. 
If RAN WG2 needs to allocate more bits to QFI, then we have no option but to allocate an additional octet for the SDAP header, which potentially allows for the 7-14bits QFI size, i.e. either all the bits from an additional octet are used for QFI or only part of them. Our preliminary view is that 14bits should fully suffice for extended QFI as up to 16K flows can be addressed. 
On the exact header size, it is already the case that SDAP header can be either configured or completely absent, which is fully controlled by RAN. Similarly, RAN can control and enable extended QFI header while configuring a particular radio bearers.
Observation 1a:
To allocate more bits to QFI in the SDAP header, an addition octet should be allocated which potentially allows for 14bits QFI (the exact size is FFS).

Observation 1b:
RAN can control and decide which SDAP header size, 1 or 2 octets, is enabled for a particular radio bearer.

One of the most critical questions for RAN WG2 is when and how we can do the corresponding work to introduce extended QFI. Since RAN WG2 has been under a high pressure to complete NR SA functionality, our view is that we should complete the baseline functionality with 6bit QFI, while extended QFI can be considered as a later Rel-15 non-critical extension or even a separate Rel-16 work. 

Proposal 1a:
RAN WG2 finalizes its work for SDAP with 6bit QFI header.

Proposal 1b:
Extended QFI work can be considered as further Rel-15 non-critical extension or a separate Rel-16 WI.
2.2
RAN WG3
As for the RAN WG3 side, it is usually the case that header sizes and potential overhead is not of a big concern. In that sense RAN WG3 can already allocate e.g. 2 octets for the QFI field starting from Rel-15. Then, only 64 values will be used in Rel-15 for the terminals supporting 6bit QFI and higher QFI values can be used for terminals supporting extended QFI.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	QoS Flow Indicator
	M
	
	INTEGER (0..63)
	


Figure 2: RAN WG3 QoS flow IE definition.
The only remaining question for RAN WG3 is whether we should allocate more bits for QFI already now in Rel-15, e.g. 2 octets or 14bits octets as presented in [3,4], or whether we wait for the final decision on the exact size of extended QFI. One of the approaches is to add the extension marker to the QFI field definition in RAN WG3 so that it can be extended easily to any desired size.

Proposal 2:
Since RAN WG3 is not concerned with the protocol overhead, more bits (e.g. 14bits or 2 octets) can be allocated for QFI already in Rel-15.

2.3
CT WG1

Considerations for the CT WG1 side are very similar as for RAN WG3. It bears noting that all the CT WG1 IEs are octet aligned (whereupon sometimes half-octet values are defined). As an example, CT WG1 has already allocated one octet for QFI, even though only 64 values will be used as governed by the 6bits limitation from the RAN WG2 SDAP header. Similarly, two octets can be allocated already now in CT WG1 to make it future-proof and logically aligned with potential RAN WG3 changes. 

Proposal 3:
Since CT WG1 has octet aligned IE definitions and NAS overhead is not a big concern, more bits (e.g. 2 octets) can be allocated for QFI already in Rel-15.
3
Conclusions
In this discussion paper we have expressed our initial system wide views on introduction of the extended QFI size as wished by SA WG2. As analyzed in the paper, the corresponding changes have to be introduced in CT WG1, RAN WG2 and WG3. To avoid unnecessary specification changes and fragmentation, it is in principle possible to allocate 2 octets for the QFI field in RAN WG3 and CT WG1 already in Rel-15.  As for RAN WG2, our view is that we should complete baseline SDAP functionality with 6bits and consider extended QFI as a later Rel-15 non-critical extension or Rel-16 feature.
Proposal 1a:
RAN WG2 finalizes its work for SDAP with 6bit QFI header.

Proposal 1b:
Extended QFI work can be considered as further Rel-15 non-critical extension or a separate Rel-16 WI.
Proposal 2:
Since RAN WG3 is not concerned with the protocol overhead, more bits (e.g. 14bits or 2 octets) can be allocated for QFI already in Rel-15.

Proposal 3:
Since CT WG1 has octet aligned IE definitions and NAS overhead is not a big concern, more bits (e.g. 2 octets) can be allocated for QFI already in Rel-15.
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