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1 Introduction
In previous RAN2 meetings, the following agreements and working assumption were reached regarding the SDAP header:
From RAN2#98: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.

From RAN2 NR AH#2:Agreements
1. (Text omitted). 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.

From RAN2#99: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. Working assumption: One bit, RQI, to indicate update of mapping rule(s)


This paper reviews the current RAN2 agreements in the context of SA2’s reply LS [1] and proposes a new SDAP header format.
2 Discussion
The DL SDAP header, when configured, must contain QFI and RQI fields, and we would like to first discuss the feasibility of one bit RQI working assumption. 
It has already been clarified that NAS Reflective QoS and AS Reflective mapping are independent procedures, and that the triggering of the two procedures should be up to UPF and RAN separately.  Based on this, since the reply LS from SA2 [1] clearly specifies that NAS RQI shall be provided unaltered (as received on N3) by the RAN to the UE, using one bit RQI to multiplex both AS and NAS layer indications is no longer possible. The indications to update AS mapping (QoS flow to DRB) and NAS mapping (IP flow to QoS flow) needs to be provided separately by the gNB. Accordingly, at least two bits are required in DL SDAP header to manage the mapping functions in NAS and AS layers.
Observation 1: SA2’s NAS RQI design conflicts with RAN2’s working assumption of one bit RQI. 
Proposal 1: gNB uses two separate RQI bits in DL SDAP header to update corresponding mapping functions for the NAS and AS layers.
Regarding QFI, the SA2 LS [1] also suggests to use at least 7 bits. To save SDAP overhead, some companies have proposed to use a RAN-converted QFI with shorter length. However, this is not a good approach as the QFI concept is common to both NAS and AS layers, and any conversion in RAN will require additional overhead to indicate the QFI association between NAS and AS to the UE. Besides, using different QFI identities in AS and NAS may not guarantee a future-proof QoS model for parallel development in the two layers. Based on this, we propose to use 7-bit QFI in SDAP header based on the QFI used in N3.
Observation 2: The QFI size used in N3 requires at least 7 bits according to SA2’s design of 5G QoS.
Proposal 2: Use 7-bit QFI in SDAP header identical to the QFI used in N3.
For UL, the SDAP header, if configured, needs to carry the QFI field. Therefore 1 byte header is sufficient to cope with a 7-bit QFI. 
Proposal 3: The size of UL SDAP header is 1 byte which contains only a 7-bit QFI field. 
For DL, since both QFI and RQI are needed, 7-bit QFI + 2-bit RQI creates a conflict with RAN2’s desired goal of one-byte SDAP header design. We can think of several approaches to solve this problem: 
Option #1: Increase the size of DL SDAP header to 2 bytes. 
This method is the most straightforward solution to satisfy all current requirements. However, an increase in header size also implies an increase in user plane overhead once Reflective QoS is activated; the impact could be even worse for small data transmissions, e.g. UL TCP ACK or voice services. 
[image: ]Figure 1 shows an example of fixed size SDAP header with 7-bit QFI, 1-bit NAS RQI, and 1-bit AS RQI fields.
Figure 1.  Example of fixed size DL SDAP header 
Option #2: The DL SDAP header is 2 bytes when either AS or NAS mapping update needs to performed. The header contains the AS RQI, NAS RQI, and QFI field (with length of 7 bits); otherwise it stays as 1 byte containing no information other than a flag to indicate the header size.
It is worth noting that QFI is only needed in DL whenever Reflective QoS is activated in either NAS or AS layer. The QFI can hence be coded as an optional field which is only present in DL SDAP header when either one of the two RQIs (or both) is active. This method can satisfy the requirement with minimal UP overhead. However, this option requires reverting previous agreements on adopting static or semi-static SDAP header. 
Figure 2 and Figure 3 show an example of dynamic header size by using an “Extension” field to indicate whether the QFI field is present or not. 
[image: ]
Figure 2.  Example of dynamic size DL SDAP header with RQI and QFI information 
[image: ] 
Figure 3.  Example of Dynamic size DL SDAP header without RQI and QFI information
Proposal 4: The format of DL SDAP header uses either a fixed 2 byte header or a variable sized header as shown in Figures 2 and 3.
3 Conclusions
In this paper, we made the following observation and proposal according to the SDAP LS [1] replied by SA2: 
Observation 1: SA2’s NAS RQI design conflicts with RAN2’s working assumption on one bit RQI. 
Proposal 1: gNB uses two separate RQI bits in DL SDAP header to update corresponding mapping functions for the NAS and AS layers.
Observation 2: The QFI size used in N3 requires at least 7 bits according to SA2’s design of 5G QoS.
Proposal 2: Use 7-bit QFI in SDAP header identical to the QFI used in N3.
Proposal 3: The size of UL SDAP header is 1 byte which contains only a 7-bit QFI field. 
[bookmark: _GoBack]Proposal 4: The format of DL SDAP header uses either a fixed 2 byte header or a variable sized header as shown in Figures 2 and 3.
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