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1
Introduction
During the NR study item phase, RAN WG2 discussed and captured a number of agreements regarding new QoS framework. 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. During the RAN2#99 meeting, a number of papers were contributed on the SDAP header structure, based on which RAN WG2 made the following key working assumptions. 
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)

With regards to the reflective QoS operation, during the RAN2#NR1801 meeting it was decided to introduce two separate bits for reflective AS and NAS operation, which in turn resulted in having only 6 bits allocated for the QoS flow identifier.

Agreements

=>
Support independent AS and NAS reflective QoS.  

=>
From RAN2 perspective supporting up to 64 reflective flows per PDU session per UE is sufficient at the same time, so 6 bits QFI in SDAP.    

=>
Ask SA2/CT1 if they expect to use more than 64 reflective flows per PDU session per UE at a time.  Indicate RAN2 agreement and strong need to have 6bits SDAP.   Questions will be included in SA2 LS from main session.  


FFS if final QFI in CT1/SA2 is larger than 6 bits, a mechanism to remap NAS QFI to AS QFI may be needed

In this discussion paper we present some further details on the structure of the SDAP header and the QFI field size. 
2
SDAP header format
2.1
General considerations of the header format

Before delving into the details of how the SDAP structure may look like, 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 "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 configured for a particular DRB, then the preliminary header structure is the one as 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). It should be noted that since the QFI field is always present, a UE follows presence of the corresponding bits set in the RQI and RQI fields to know when it should check and update its classification and mapping rules. 
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Figure 1: DL SDAP header structure (if configured).
As mentioned in the Introduction part, the preliminary SA WG2 decision was to allocate 7 bits for the QFI [2], which was changed by RAN WG2 to 6 bits due to a decision to have two separate and independent bits for AS and NAS reflective QoS. It was discussed in RAN WG2 whether 6 bits are sufficient and the preliminary decision was that 64 QoS flows should be enough.

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. In principle, one could argue that 64 QoS flows should be enough to classify ongoing TCP/UDP sessions. However, it bears noting that existing smartphones use to run applications for different services, some of which establish quite a noticeable number of TCP connections. In addition, it is also worth mentioning 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 64, and in fact even 128 could be not enough either forcing the core network to re-classify some of the existing TCP/UDP sessions. Yet on the other hand, if the final NR design supports only 16 or 32 data radio bearers in RAN, then it does not matter much whether CN classifies incoming data into 64 or 128 QoS flows as at the end most of them will be merged into the same radio bearer. 
It has been also discussed in RAN WG2 on whether we need to have a larger (e.g. 7-8 bits) QFI in the core network and a shorter QFI in RAN. To our understanding this is quite a marginal optimization which at the end will only complicate the whole design as some entity will need to take care of re-mapping QFI between two formats. In fact, there is not much room for further optimizations if e.g. the CN supports 7 bits QFI and RAN supports only 6 bits QFI. Furthermore, it is not even clear how the whole system will work if CN uses the full 7 bit QFI space, but RAN changes it to the 6 bit space. As the UE includes the same QFI in the UL packets sent back to CN, there will be no way for RAN to understand what the original QFI size was. 

Proposal 1a:
The same QoS flow ID size (e.g. 6 bits) is used to identify the QoS flow ID both in CN and RAN.
Proposal 1b:
There is only one QoS flow ID size and no short QoS flow ID is introduced.
2.2
DL and UL SDAP header format
Referring to the DL SDAP header in Figure 1, the easiest solution for the UL direction would be to follow the same format, with the only difference that the "reflective QoS" fields would be treated as "reserved" and would be ignored by the network. 
Proposal 2a:
The SDAP header follows the same format in both DL and UL directions.

Proposal 2b:
The reflective QoS fields RDI and RQI in the in the DL SDAP PDU is used for reflective QoS.
Proposal 2c:
The reflective QoS fields RDI and RQI in the in the UL SDAP PDU are reserved (and ignored by the network).
3
Conclusions
In this discussion paper we have expressed our further views on the SDAP header structure. As a summary of our paper, for the sake of the simplicity of the overall system and its design, we propose to have same QFI size across all the elements in the system and same SDAP header format in both DL and UL directions.
Proposal 1a:
The same QoS flow ID size (e.g. 6 bits) is used to identify the QoS flow ID both in CN and RAN.
Proposal 1b:
There is only one QoS flow ID size and no short QoS flow ID is introduced.
Proposal 2a:
The SDAP header follows the same format in both DL and UL directions.

Proposal 2b:
The reflective QoS fields RDI and RQI in the in the DL SDAP PDU is used for reflective QoS.
Proposal 2c:
The reflective QoS fields RDI and RQI in the in the UL SDAP PDU are reserved (and ignored by the network).
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