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1 Introduction
In RAN2 #99 meeting [1], we have the following agreements regarding QoS:
Agreements:

1.   Working assumption: One bit, RQI, to indicate update of mapping rule(s)
2.
RAN should be able to move/remap a QoS flow from one DRB to another DRB

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

However the detailed SDAP header format is still not fixed and in this paper we will discuss more on this.
2 Discussion
The 1 bit RQI to indicate the updating of AS and/or NAS mapping rules was agreed at last meeting. Together, with QFI field in the SDAP the UE can update the mapping rules. However, one thing to be noted is that, for the DL header, the QFI is only needed at the UE for reflective QoS purpose. Thus, the QFI field is only needed when RQI is set and if the RQI is not set, then the QFI field is not needed.
Observation 1: (For DL SDAP header) The RQI bit and QFI field are always needed together, i.e. the QFI field is only needed when RQI is set.
Considering this, we can see that for the DL SDAP header, actually there is no need to have an explicit RQI bit. The presence of RQI or the indication of updating in DL SDAP header could be implicitly indicated by the presence of the QFI.

More specifically, we could utilize the “TM mode” (i.e. no SDAP header mode). If there is SDAP header in DL direction that means the RQI is set, and thus the UE could utilize the QFI field in the header to do the rules updating. If there is no rules updating required, the RQI bit is not set, then also the QFI field is not needed, and the “no header mode” could be used.
Proposal 1: There are 2 SDAP header formats: “no header mode” and “with header mode” which can be used dynamically.
Since the RQI bit is no longer needed, 1 more bit is saved, and we could extend the QFI length to 8 bit, which will double the capability for QoS flows. An example of DL SDAP header format is illustrated in the figure below.
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Figure 1 DL SDAP Header format
Proposal 2: The DL SDAP header (if presented) is fixed and only consisted of 8-bit QFI.

Proposal 3: For the DL SDAP, the RQI is implicitly indicated by the presence of the SDAP header, and the presence of the SDAP header (8-bit QFI) means the RQI is set.
For the UL direction, the QFI is needed for the packets forwarding at CN. And if the same bearer includes 2 or more QoS flows, the QFI field should always be needed. 
Proposal 4: The UL SDAP header (if presented) is fixed and only consisted of 8-bit QFI.
One last issue is the indication of the 2 header formats. And we think that 1 bit indicator at the PDCP layer could be used.
Proposal 5: The “no header mode” and “with header mode” of SDAP is indicated by 1 bit at PDCP layer.
In summary, the benefits of the proposed solution are:
· Large capability of up to 256 QoS flows to accommodate the various services of NR system
· Save on air interface resource usage, as the SDAP header could be omitted for most of the time in DL (when no rules updating is required)
3 Conclusion
Based on the discussions in this paper, we propose the following:

Observation 1: (For DL SDAP header) The RQI bit and QFI field are always needed together, i.e. the QFI field is only needed when RQI is set.

Proposal 1: There are 2 SDAP header formats: “no header mode” and “with header mode” which can be used dynamically.
Proposal 2: The DL SDAP header (if presented) is fixed and only consisted of 8-bit QFI.

Proposal 3: For the DL SDAP, the RQI is implicitly indicated by the presence of the SDAP header, and the presence of the SDAP header (8-bit QFI) means the RQI is set.

Proposal 4: The UL SDAP header (if presented) is fixed and only consisted of 8-bit QFI.
Proposal 5: The “no header mode” and “with header mode” of SDAP is indicated by 1 bit at PDCP layer.
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