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In the last SA2#123 meeting, SA2 replied an LS to RAN2, regarding some rationale of SDAP header:
Size of the QFI field: SA2 has no strong preference regarding the exact size of the QFI field at the AS. However, SA2 would like to note that for non-GBR QoS flows, the 5QI value can be used as QFI of the QoS flow in case standardized or pre-configured 5QIs are used, as specified in TS 23.501. Currently, the standardized 5QI ranges from 1 to 79 in TS 23.501, hence suggesting at least a 7-bit QFI will be needed. 

[bookmark: OLE_LINK21][bookmark: OLE_LINK22]RQI bits: According to TS 23.501, (NAS) Reflective QoS is controlled on a per-packet basis i.e. for each packet subject to (NAS) Reflective QoS, a (NAS) Reflective QoS Indication shall be provided first on N3 by the UPF to the RAN and then on the radio interface by the RAN to the UE, unaltered vs. that on N3. Furthermore, the RAN shall not send a packet with a (NAS) Reflective QoS Indication to the UE on the radio interface unless the corresponding (NAS) Reflective QoS Indication was received from the UPF by RAN for this packet.
And in RAN2#100 meeting, due to the lack of time, RAN2 only discussed the length of SDAP header in the basis of SA2’s LS as the baseline to design reflective QoS.  
=>	SDAP header remains fixed to 8 bits.   The details are FFS.  

This paper discusses how to design the SDAP header based on the LS from SA2. 
Discussion
In the last RAN2 meeting, some company raised a very significant question: whether NAS reflective QoS and AS reflective QoS should be controlled independently. This should be settled in the very beginning before we design SDAP header. 
AS reflective QoS is used to map UL QoS flow to DRB, and NAS reflective QoS is used to map UL IP flow to QoS flow. We don't see any mandate association between AS reflective QoS and NAS reflective QoS. 
For instance, there is an IP flow with deactivated NAS RQI, whose UL is mapped to QFI1 and DL is mapped to QFI2. We assume that QFI1 and QFI2 have different QoS characteristics. From the aspect of RAN side, QFI1 maps to DRB1 and QFI2 maps to DRB2. But this does not prevent AS layer to also map any other QoS flow showing up in UL and tagged with QFI2 (thus with same expected QoS characteristics as the above DL QFI2) to DRB2, thus effectively implementing AS reflective QoS on QFI2/DRB2.

In rationale, if a DRB has the same QoS characteristic for UL and DL and there are no other variable parameters like GFBR/MFBR, this DRB can activate AS reflective QoS.
At last, from the perspective of UP overhead, if one DRB has been configured to have SDAP header in DL, e.g. N2 signaling informs that NAS RQI can be present optionally; in this case, AS reflective QoS can be activated on this DRB without any additional (RRC) overhead. But if DL SDAP header is not present in this DRB (e.g. none of the mapped QoS flows are expected to implement NAS RQI), it is still up to gNB implementation to configure AS reflective QoS via RRC.
Proposal 1: AS reflective QoS and NAS reflective QoS should be controlled independently. 
In RAN2#100 meeting, RAN2 made the agreement on the length of the SDAP header: it remains fixed to 8 bits, the details are FFS.
As we know, GBR flows from CN have to be sent to RAN with N2 signalling, and non-GBR flows from CN can be sent to RAN probably without N2 signalling. SA2 had the conclusion that the non-GBR flows without N2 signalling only apply to non-3GPP service. If the non-GBR flows arrive without N2 signalling, RAN will deduce the QoS characteristics from QFI, and the 5QI value can be used as QFI of the QoS flow in case standardized or pre-configured 5QIs are used, as specified in TS 23.501. Thus, namely the SDAP header has to cover at least 79 5QIs, and a number of non-standardized 5QI. As per the recommendation from SA2, the QFI should be at least 7 bits. And given RAN2’s targeting designing a 1 byte SDAP header, SDAP header should be 1 byte length, with 1 bit RQI and 7 bits QFI. 
As commented by some companies in RAN2#100, UE may not support as many services as proposed by SA2, requesting at least more than 79 5QIs, so that 6 bits QFI could be enough. If RAN only supports 6-bit QFI, a 5QI marked with 112 by CN arriving on N3 interface would need to be re-mapped to a smaller value by RAN to fit in the AS-specific 6-bit QFI.. Such compression will require a mapping table between RAN QFI and CN QFI (or 5QI), which can be fixed in the specification or configured by CN. In any case it adds complexity and will open many options on how to handle it.
It looks difficult to let gNB configuring the mapping table for compressing the QFI because gNB doesn’t have the information regarding which QoS flows this UE may support at any point in time. So CN should provide a mapping table for compressing the QFI. If any QFI (e.g. 5QI of a non-GBR QoS flow) is not supported in the mapping table, CN has to update the mapping table again. 
Observation 1: If CN QFI length is 7 bits, and RAN QFI is 6 bits, a mapping table is required to compress the CN QFI to RAN QFI, which increases complexity and opens the door to many design options. 
We suppose if gNB maps “CN QFI” 112 to an unused “RAN QFI” 34, after a while, CN QFI 112 may no longer be used and the RAN QFI 34 may need to be re-allocated to another (new) CN QFI. That re-mapping could happen very frequently if new QFIs show up at high rate. Therefore, given the very high dynamicity of the expected 5G traffic and traffic profiles, we foresee that maintaining such mapping table can be quite heavy task and signalling load.. 
Observation 2: Due to the expected many re-mapping updates, maintaining the mapping table can be quite heavy task and signalling load. 
Based on the above analysis and resulting observations, we propose SDAP header supports 7-bit QFI.
Proposal 2: SDAP header should contain 7 bits QFI. 
The LS in the following paragraph clarifies how RAN uses reflective QoS.
a (NAS) Reflective QoS Indication shall be provided first on N3 by the UPF to the RAN and then on the radio interface by the RAN to the UE, unaltered vs. that on N3.
According to the understanding of SA2, UPF doesn’t expect the NAS reflective QoS Indication changed by RAN, NAS reflective QoS Indication is expected to be safely and transparently transmitted to UE. 
However, according to the working assumption of RAN2#99 meeting, NAS reflective QoS probably can be changed by AS reflective 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

Based on the above working assumption, there is only one bit RQI to update both NAS reflective mapping and AS reflective mapping. This necessarily introduces a coupling between the states (active/inactive) of both layers.
For example, when RAN intends to update the mapping rule, RAN sets RQI bit to value “1” in the next DL SDAP packet to UE. Then when UE reads RQI bit set to value “1”, UE will update both AS and NAS reflective QoS, in other words, AS updates NAS reflective QoS. However AS is not aware of NAS RQoS status. Indeed, given the progress of SA2, NAS reflective mapping is activated by UP only, and is de-activated by an inactivity timer which is maintained by UE on its own. After the timer in the UE expires, the UE will delete the NAS QoS mapping rules, and perform mapping by the default mapping rule until a new UP packet re-activates a new mapping rule, and if a new mapping rule is updated, the UE also restarts the timer. But AS is not aware of the timer expiry on NAS side and may erroneously re-activate the NAS RQoS by sending an AS RQoS activation.
Observation 3: If one bit RQI updates both NAS and AS reflective QoS, AS may incorrectly change NAS reflective QoS thus controlling NAS RQoS status in place of core network. 
From the above, it is clear the AS and NAS RQoS activation/deactivation should be non-ambiguous and separate. As the working assumption assumes RQI is used to update the NAS mapping, it seems that activating/de-activating the AS reflective QoS by RRC is the only way to differentiate it from NAS activation/de-activation.  
Observation 4: AS has no knowledge when NAS mapping rule is deleted, so AS can’t delete AS mapping simultaneously with NAS mapping. 
Observation 5: It is impossible that both NAS reflective mapping and AS reflective mapping are in the same state through all their lifetimes since NAS reflective mapping and AS reflective mapping have different deactivation schemes.  
Proposal 3: UP activation/deactivation of AS reflective QoS is not supported. It can only be configured  by RRC. 
Conclusion 
This paper discusses the QoS flow mapping issue for both uplink and downlink, and we have the following observations and proposals:
Proposal 1: AS reflective QoS and NAS reflective QoS should be controlled independently. 
Observation 1: If CN QFI length is 7 bits, and RAN QFI is 6 bits, a mapping table is required to compress the CN QFI to RAN QFI, which increases complexity and opens the door to many design options. 
Observation 2: Due to the expected many re-mapping updates, maintaining the mapping table can be quite heavy task and signalling load. 
Proposal 2: SDAP header should contain 7 bits QFI. 
Observation 3: If one bit RQI updates both NAS and AS reflective QoS, AS may incorrectly change NAS reflective QoS thus controlling NAS RQoS status in place of core network. 
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