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Abstract of the contribution: This contribution is discussing options for limiting the size of QFI to 6 bits in RAN.
Discussion

In the LS R2-1801645, RAN 2 informs SA2 that it has been decided that RAN 2 will limit the QFI to 6 bits for flows using Reflective QoS, and RAN 2 is asking SA 2 if it is expected that more than 64 QoS Flows will be active for one PDU session.

“QFI Size

For the SDAP sublayer, in order to keep the header contained within one byte, RAN2 has agreed to limit the number of QFI which can be signalled to 64. Therefore, RAN2 would like to understand if SA2 expects to use more than 64 reflective flows per PDU session per UE at a time.”
We do not think there will often be a need for more than 64 simultaneous QoS Flows, so that limitation should be acceptable. However, we do think more than 64 5QI’s need to be available. Therefore, if the QFI is limited to 6 bits, there will no longer be a direct mapping between 5QI and QFI in RAN, so we think SA 2 should consider options for mapping between the two parameters.

Options for mapping between QFI and 5QI
A)  7 Bit QFI in CN, Mapping to 6 bits in RAN

If the CN will use 7 bits for QFI, the direct relation between 5QI and QFI can be maintained in the CN. However, SMF must ensure that the total number of QoS Flows per PDU session is not more than 64. 
RAN will then have to map the QFI to an internal AS-QFI parameter, and configures the mapping through RRM signalling to the UE. This solution is described in detail in R2-1803157
Node Impact:

CN: SMF must ensure that the total number of QoS Flows per PDU session is not more than 64
RAN: RAN will have to map QFI to AS-QFI  
           RAN configures UE with mapping between QFI and AS-QFI through RRC signalling
UE: UE is configured (per DRB) with mapping from QFI to AS-QFI
For every packet with SDAP header, the UE will map between QFI and AS-QFI

Number of QoS Flows used simultaneously is limited.  
B) 7 Bit QFI in CN, Mapping to 6 bits in RAN when needed

The reason that the QFI is limited to 6 bits in RAN is that the 8 bit SDAP header consists of 2 bits for Reflective QoS control as well as QFI. However, if two SDAP formats are defined, it will be possible to use 7 bits QFI for non-reflective QoS flows.

In this case, SMF must ensure that the total number of reflective QoS Flows are below 64, but there may be more flows if they are non-reflective.

Node Impact:

CN: SMF must ensure that the total number of reflective QoS Flows per PDU session is not more than 64

RAN: Different SDAP header formats for reflective and non-reflective QoS Flows.

          RAN will have to map QFI to AS-QFI. 

          RAN configures UE with mapping between QFI and AS-QFI through RRC signalling

UE: Different SDAP header formats for reflective and non-reflective QoS Flows.

UE is configured (per reflective DRB) with mapping from QFI to AS-QFI for QFI.

For every packet with reflective SDAP header, the UE will map between QFI and AS-QFI

Number of reflective QoS Flows used simultaneously is limited. 

C) Limiting QFI to 6 Bit in CN for 3GPP Access 
The reason that a direct mapping between QFI and 5QI is defined, is that this makes it possible to use signalling alternative 1 where the 5QI value is used as QFI. That option is now limited to non-GBR QoS Flows with standardized or pre-configured QFI’s. 
If another limitation is added, requiring that the 5QI need to be below 65 in order to use it as QFI, it will be possible to limit the QFI to 6 bit in the CN, and there is no need to re-map the QFI in RAN.

Currently there are three non-GBR 5QI’s defined, 5QI 69, 70 and 79, so the only flows affected would be flows with these 5QI’s or possible pre-configured flows with 5QI > 65. 

For 3GPP access this is a minor limitation, since signalling option 2 is available and can be used for flows with 5QI > 65. For non-3GPP access where signalling option 2 is not available, it would not be possible to use 5QI’s above 64 if such a limitation is applied. However, since there is no limitation on QFI size in non-3GPP access, larger QFI’s may still be used for non-3GPP access.
Another limitation is the QFI values available to be used for dynamic assigned QFI. Assuming that QFI’s that map to a standardized or pre-configured 5QI is not used as dynamic QFI, 5QI values that are standardized of pre-configured are not available to be used as dynamic QFI. The effect of this can be limited if new and pre-configured 5QI’s are given values above 64. Also, it could be allowed to use standardized or pre-configured 5QI values for dynamic QFI. Especially GBR 5QI values could be used for dynamic QFI, since they may not be used directly as QFI.
Node Impact:

CN: SMF must ensure that the QFI is below 65 for QoS Flows using 3GPP Access
RAN: None.

UE: For 3GPP access, the number of QoS Flows used simultaneously is limited.

D)  Limiting QFI to 6 Bit in CN when needed

If specific SDAP headers are defined for reflective and non-reflective QoS Flows, larger 5QI values may be used as QFI’s for non-reflective QoS Flows.
Node Impact: 

CN: SMF must ensure that the QFI is below 65 for QoS Flows using 3GPP Access and reflective QoS. 

RAN: Different SDAP header formats for reflective and non-reflective QoS Flows. 
UE: Different SDAP header formats for reflective and non-reflective QoS Flows.

        For 3GPP access, Number of reflective QoS Flows used simultaneously is limited. 
Conclusion
Based on the discussion above, it is our view that the smallest system impact would be with alternative C or D. The impact on RAN and UE is significantly reduced compared to alternative A and B, while the CN impact is about the same to all alternatives.
SA2 should discuss if it is acceptable to limit the value range of the QFI to 64, and if that is accepted, send a reply to the RAN2 LS informing RAN 2 that it is acceptable to limit the number of used QoS Flows to 64, and that it is also acceptable to limit the QFI to 6 bits if requested by RAN 2.
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