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Introduction
In the last RAN2#NR ADHOC6 meeting, RAN2 had the following agreements and open issues:

Agreements:
1. There is a need to tell the UE that it has to update the mapping rule.   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. 
2. It is up to the RAN to decide when and which mechanism, explicit RRC re-configuration and/or AS reflective QoS, should be used to provide mapping information to the UE.
3. A UE follows the latest QoS flow to DRB mapping information regardless of the fact whether it was explicit RRC or AS reflective QoS.
4. Whether a SDAP header is present or not is configured by RRC per DRB
5. The gNB indicates to UE using RRC signaling the default DRB for a PDU session.  
6. RAN decides and configures the default DRB for a PDU session.  
   

And in the last SA2 meeting, SA2 had some conclusion on QoS and sent an LS to RAN2 [1]: 

Q1: Are there cases where reflective QoS at NAS will never occur for a PDU session or a QoS flow and how is it signalled to the gNB?
SA2 answer to Q1: Yes, NAS Reflective QoS (RQoS) never occurs when Reflective QoS is not enabled by 5GC. There is no specific indication that NAS RQoS is not used for a QoS flow or PDU session, however there is explicit indication (Reflective QoS Attribute - RQA) within a QoS flow’s QoS profile provided by the SMF to the NG-RAN on N2 (NG-C) reference point indicating that some (not necessarily all) traffic carried on this QoS flow is subject to RQoS.
Q3: how many bits does the QoS flow ID require?
SA2 answer to Q3: SA2 has not sufficiently studied the QFI size to be able to provide an informed opinion at this point. Several companies in SA2 are of the opinion that 6 or 7 bits will suffice.

In the previous meetings, companies including CATT gave some SDAP header format in the contributions, but the SDAP header format can’t be designed without the agreement with respect to how reflective QoS works and the length of QoS. Based on the above agreement of RAN2 and SA2, this paper gives a suggested SDAP header format. 
Discussion
DL SDAP format
As per the working assumption from SA2, SA2 assumes that the length of QFI should be 6 or 7 bits. If QFI is 6 bits, then the other 2 bits are the RQI (reflective QoS indicator) and the DRQI (deactivate Reflective QoS indicator). But no matter 6 or 7 bits of QFI, we clearly saw the strong motivation of SA2 to save the signalling overhead of SDAP header. So we think 1 byte is enough for SDAP header.
Proposal 1: There is one type of SDAP header which is fixed to 1 byte.
As SA2 assumed, if QFI is 6 bits, then there is a bit DRQI (deactivate Reflective QoS indicator) to deactivate the reflective QoS. However, RQI (reflective QoS indicator) seems sufficient to activate/de-activate the reflective QoS. Furthermore, if there are only 6 bits QFI, this means only 64 QoS flows for a PDU session. Compared to legacy LTE system, 64 QoS flows doesn’t seem to outnumber legacy LTE QCIs, and probably can’t satisfy the NR service. So from RAN2’s point of view, it is better to have 1 bit RQI to activate/de-activate the reflective QoS, and 7 bits QFI.
Furthermore, it seems SA2 never consider AS reflective QoS when they are designing encapsulation header on N3, 1 byte is their perfect design. However, when RAN2 is designing SDAP header, if we activate/de-activate AS reflective QoS in SDAP header, then additional 1 bit ARQI (AS Reflective QoS indicator) introduces 1 byte SDAP signaling overhead, which brings more useless signaling overhead. So in our other contribution [2], we give another solution to address how to manage AS reflective QoS, so here we suggest that SDAP header is composed by 1 bit RQI and 7 bits QFI. 
Proposal 2: SDAP header is composed by 1 bit RQI and 7 bits QFI. 
Based on the discussion above, we suggested a figure to illustrate the SDAP format:


Figure 1: DL SDAP PDU
Proposal 3: RAN2 is kindly asked to adopt the SDAP format in figure 1.
UL SDAP format
In UL, UE has to always include the QFI to assist the gNB to map the UL data to the right IP flow. Since reflective QoS only applies in DL, the RQI bit in UL is set to a reserved bit. 



Figure 2: UL SDAP PDU
Proposal 4: RAN2 is kindly asked to adopt the UL SDAP format in figure 2.

TM mode SDAP format
In the last RAN2#NR ADHOC6 meeting, it was agreed that a transparent mode is defined for SDAP, and RRC configures whether SDAP header is present or not [1]. 

Agreements:
1. There is a need to tell the UE that it has to update the mapping rule.   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. 
2. It is up to the RAN to decide when and which mechanism, explicit RRC re-configuration and/or AS reflective QoS, should be used to provide mapping information to the UE.
3. A UE follows the latest QoS flow to DRB mapping information regardless of the fact whether it was explicit RRC or AS reflective QoS.
4. Whether a SDAP header is present or not is configured by RRC per DRB
5. The gNB indicates to UE using RRC signaling the default DRB for a PDU session.  
6. RAN decides and configures the default DRB for a PDU session.  
   
If the N2 signalling indicates that reflective QoS never applies to a QoS flow, then gNB shall apply the indication to the SDAP header by configuring whether the SDAP header presents via RRC signalling. And since the SDAP header is configured per DRB, gNB shall configure all the QoS flows without reflective mapping but with similar characteristics in the same DRB. 
So if RRC configures the SDAP header to be absent, the SDAP format is as simple as the figure below: 


Figure 3: SDAP PDU with no SDAP header
Proposal 5: RAN2 is kindly asked to adopt the TM SDAP format in figure 3.
Conclusion 
This paper discusses the SDAP header format based on the SA2 LS and the previous RAN2 agreement, and we have the following proposals:
Proposal 1: There is one type of SDAP header which is fixed to 1 byte.
Proposal 2: SDAP header is composed by 1 bit RQI and 7 bits QFI. 
Proposal 3: RAN2 is kindly asked to adopt the SDAP format in figure 1.
Proposal 4: RAN2 is kindly asked to adopt the UL SDAP format in figure 2.
Proposal 5: RAN2 is kindly asked to adopt the TM SDAP format in figure 3.
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