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1 Introduction

A reply LS to RAN2 LS regarding NAS reflective QoS has been agreed in [1]. One of the key question is about the size of QoS flow ID, which is captured as follow:

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. 
From the response, we can speculate that SA2 assumes 6~7 bits of QFI will be sufficient, but further study is still required. Since many of the SDAP design is linked to QFI size, in the following discussion, we assume that QFI size is less than one byte. 
2 Discussion 
In RAN2 #97bis meeting, RAN2 agreed that
· AS layer header include the UL “Flow ID” depending on network configuration
· DL packets over Uu are not marked with “Flow ID” at least for cases where UL AS reflective mapping and NAS reflective QoS is not configured for DRB.
And in last RAN2 meeting, it was agreed that: 

· Whether a SDAP header is present or not is configured by RRC per DRB
One thing needs to clarify is whether omitting UL/DL flow ID and omitting SDAP header is the same thing.

That might well depend on the QFI size. If QFI size is less than 1 byte, the overhead reduction of omitting UL/DL flow ID would only be gained by omitting the whole SDAP header. But if QFI size is large than 1 byte, the overhead reduction of omitting UL/DL flow ID while keeping SDAP header can still be achieved.
Observation: If QFI size is less than 1 byte, the overhead reduction of omitting UL/DL flow ID would only be gained by omitting the whole SDAP header. Therefore, by saying omitting UL/DL flow ID, it is literally to say omitting SDAP header.
Proposal 1: RAN2 to confirm that omitting UL/DL flow ID means omitting SDAP header if QFI size is less than 1 byte. 
Another thing needs to consider is whether we allow reconfiguration of the presence of SDAP header for a DRB. If a DRB is configured with non-presence of SDAP header, if, after a while, the DRB is reconfigured with presence of SDAP header, the issue arises: how should the receiver differentiate the old and new SDAP PDU? Without release and addition of the DRB, there may be no easy solution for this issue. 
Proposal 2: RAN2 is asked to consider whether SDAP header presence of DRB is allowed to be reconfigured.

A DRB may be configured to omit SDAP header upon the following cases:

1. QoS flow level QoS enforcement is not applied for data mapped to this DRB. For this case, both DL and UL SDAP header may be omitted.
2. NAS and AS reflective QoS is not configured for QoS flows mapped to this DRB. For this case, DL SDAP header may be omitted.
3. Only one QoS flow is mapped to this DRB. For this case, UL SDAP header may be omitted, where issue may arise when more QoS flows are mapped to this DRB. 
We think at least the first two cases are valid. Therefore, there is a need for the configuration of omitting SDAP header to differentiate DL, UL, and both DL and UL.
Proposal 3: The configuration of whether SDAP header is present for a DRB should differentiate at least DL, and both DL & UL. Whether UL is also differentiated is FFS.

A DRB may be mapped with multiple QoS flows which have different NAS/AS reflective QoS configuration. If the DL SDAP header to support NAS reflective QoS is different from SDAP header to support AS reflective QoS, we need to introduce additional bits in SDAP header to differentiate the SDAP format. Therefore, we propose that:

Proposal 4: DL SDAP header to support NAS reflective QoS and AS reflective QoS have the same format (may have different meanings of certain field). 

To support NAS reflective QoS in AS, in the reply LS, SA2 provided information requiring AS to include:

Q2: for reflective QoS at NAS, which information should be included (on AS) to update the NAS mapping rules (IP-flows to QoS-flows) and under which conditions?
SA2 answer to Q2: The information that needs to be provided to UE along with the downlink packet to enable RQoS in the NAS includes: 1) the QoS Flow ID, and 2) indication that the downlink packet is subject to RQoS. The latter is provided on N3 (NG-U) on per-packet basis.
From the response we can see that QFI and RQI (Reflective QoS Indication) fields have to be always present in the SDAP header if NAS reflective QoS is configured.

Proposal 5: QFI and RQI fields corresponding to NAS reflective QoS are always present in the DL SDAP header for a QoS flow subject to NAS reflective QoS.
AS reflective QoS is independent of NAS reflective QoS. The configuration of AS reflective QoS may be implemented either by RRC signalling or SDAP header indication or SDAP control PDU. The latter two options consumes an additional bit of SDAP header which might not be possible if QFI size is 7 bits. Even if QFI consumes only 6 bits, SDAP header indication has the drawback of consuming more radio resources given that every SDAP header needs to contain this bit. SDAP control PDU suffers from introducing more complexity in SDAP layer design, which is not desirable. Therefore, we propose that:
Proposal 6: AS reflective QoS is configured only through RRC signalling.

So, only QFI information is needed in DL SDAP header for AS reflective QoS.

Since we assume that QFI size is 6~7 bits, there is no need to consider including a shorter version of QFI in the SDAP header for AS reflective QoS. DL SDAP header includes the complete QFI.
Proposal 7: DL SDAP header contain the complete QFI (not a shorted version) if QFI size is less than one byte.
3 Conclusions

Based on the discussion, our proposals are provided as follows:
Observation: If QFI size is less than 1 byte, the overhead reduction of omitting UL/DL flow ID would only be gained by omitting the whole SDAP header. Therefore, by saying omitting UL/DL flow ID, it is literally to say omitting SDAP header.
Proposal 1: RAN2 to confirm that omitting UL/DL flow ID means omitting SDAP header if QFI size is less than 1 byte.
Proposal 2: RAN2 is asked to consider whether SDAP header presence of DRB is allowed to be reconfigured.

Proposal 3: The configuration of whether SDAP header is present for a DRB should differentiate at least DL, and both DL & UL. Whether UL is also differentiated is FFS.
Proposal 4: DL SDAP header to support NAS reflective QoS and AS reflective QoS have the same format (may have different meanings of certain field).

Proposal 5: QFI and RQI fields corresponding to NAS reflective QoS are always present in the DL SDAP header for a QoS flow subject to NAS reflective QoS.
Proposal 6: AS reflective QoS is configured only through RRC signalling.

Proposal 7: DL SDAP header contain the complete QFI (not a shorted version) if QFI size is less than one byte.
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