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1 Introduction

In RAN2#97bis, the following agreements were made for QoS layer [1]:
Agreements on QoS layer:

-
New AS layer PDU is PDCP SDU

-
AS layer header is byte-aligned

-
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.   

-
AS layer header include the UL “Flow ID” depending on network configuration

In RAN2 NR Ad Hoc in June, the following agreements were made [2]: 

-
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. 

- 
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.

-
A UE follows the latest QoS flow to DRB mapping information regardless of the fact whether it was explicit RRC or AS reflective QoS.

-
Whether a SDAP header is present or not is configured by RRC per DRB

-
The gNB indicates to UE using RRC signaling the default DRB for a PDU session.  

-
RAN decides and configures the default DRB for a PDU session. In this contribution, we discuss further details regarding SDAP header. 
2 Discussion

Per-DRB Transparent SDAP processing

The main services and functions of a new AS sublayer include [2]:
· Mapping between a Qos flow and a data radio bearer;

· Marking QoS flow ID in both DL and UL packets

It was previously discussed, for DL, the motivation of including SDAP header is to support reflective QoS, i.e. QFI (QoS Flow Identifier) is needed only if NAS reflective QoS or AS reflective mapping is configured. In TS 23.501 [3], it is stated: 
The Reflective QoS Attribute (RQA) is an optional parameter that, in the case of NG-RAN, may be signalled to RAN via N2 when Reflective QoS control is used, as described in clause 5.7.5.4.3. The RQA indicates that certain traffic on this QoS flow may be subject to Reflective QoS.
This implies RAN is aware of whether NAS reflective QoS may be applied. If a flow is not subject to NAS reflective QoS and RAN does not have use case for applying AS reflective mapping solely without NAS reflective QoS update, there seems no motivation to include SDAP header for DL.

Observation 1: If a flow is not subject to NAS reflective QoS and RAN does not have use case for applying AS reflective mapping solely without NAS reflective QoS update, there seems no motivation to include SDAP header for DL.

Proposal 1: A DRB is configured to no SDAP header presence if none of the flows in the DRB is subject to NAS reflective QoS.

SDAP header inclusion within a DRB

Another point of discussion is since the RQA is a parameter configured per QoS flow basis, for the DRB that contains flows subject to reflective QoS, several options are available:

· Option 1: SDAP header is included per QoS flow basis once SDAP header inclusion is configured for a DRB

In this option, the SDAP header may be omitted for the QoS flows that are not subject to reflective QoS. The downside of this option is an indicator is required at lower layers to indicate if SDAP header is present per packet within a DRB, since when SDAP header is not included the UE has no way to differentiate which QoS flow the packet belongs to otherwise.

· Option 2: SDAP header is included per DRB basis once SDAP header inclusion is configured for a DRB

In this option, the SDAP header is always included for all packets in a DRB. The overhead may be higher for flows not subject to reflective QoS. However, lower layer indication is not required. If the overhead must be avoided, the network may map the QoS flows not subject to reflective QoS to a new DRB for which SDAP header inclusion is not configured.

Comparing the above options, option 2 seems more flexible and straightforward.

Proposal 2: The SDAP header is included for all packets in a DRB once the DRB is configured with SDAP header presence (following the previous agreement).

DL header format
the SDAP header is used when a DRB (i.e. at least some of the flows mapping to the DRB) is subject to reflective QoS. There are several points of discussion:

· Question 1: Is the QoS flow ID included in SDAP header the QFI?

While it is possible to update AS reflective QoS with RAN defined QoS flow ID, to support NAS reflective QoS, the UE must be aware of the QFI used to update NAS reflective QoS. It is more efficient and straightforward to use the same QFI in SDAP header.

Observation 2: It is more efficient to use QFI in SDAP header since QFI must be known by the UE to support NAS reflect QoS.
Proposal 3: QFI is used as the flow ID included in SDAP header. 
Currently the QFI length is not yet determined by SA2. Since QFI will be used throughout the system, this should be a SA2 decision. However, we note that the definition of QoS flow, as indicated in TS 23.501[3], is the following:

5G QoS Flow: The finest granularity for QoS forwarding treatment in the 5G System. All traffic mapped to the same 5G QoS Flow receive the same forwarding treatment (e.g. scheduling policy, queue management policy, rate shaping policy, RLC configuration, etc.). Providing different QoS forwarding treatment requires separate 5G QoS Flow.
It seems that 6 bits QFI is sufficient since 26 different forwarding treatments can be defined for a given PDU session. 

Observation 3: 6 bits QFI should be sufficient.
Proposal 4: Wait for SA2 decision on QFI length.
· Question 2: What other fields are needed in SDAP header?

As agreed in last meeting, there is a need to tell the UE that it has to update the mapping rule. The same applies for both NAS reflective QoS and AS reflective QoS. There are four scenarios to consider when processing a packet: 

· Scenario 1: Both NAS reflective QoS and AS reflective QoS need to be updated.

· Scenario 2: Only NAS reflective QoS is updated and AS reflective QoS is not updated.

· Scenario 3: Only AS reflective QoS is updated and NAS reflective QoS is not updated. 

· Scenario 4: None of NAS reflective QoS nor AS reflective QoS is updated.

Assuming all scenarios have valid use cases, in scenario 1, 2, and 3, QoS flow ID is required. In scenario 4, the QoS flow ID may be omitted. If we consider AS layer reflective mapping is an independent feature from NAS layer reflective QoS and therefore may be separately applied. That is, when an SDAP header is present in DL, a 2 bits indicator should be included in the SDAP header. However, if one consider that the scenario 2 and 3 are not valid use cases, 1 bit indicator is sufficient to indicate both NAS and AS reflective QoS updating should be performed.
As a baseline, two DL SDAP PDU formats should be defined:

1. A SDAP PDU format without SDAP header

2. A SDAP PDU format with a SDAP header. The SDAP header contains an RQI and a QFI.

Proposal 5: Two DL SDAP PDU formats are defined:

· A SDAP PDU format without SDAP header

· A SDAP PDU format with SDAP header

Proposal 6: The DL SDAP header contains an RQI and a QFI.

UL header format
For UL SDAP data PDU, reflective QoS does not apply and therefore QFI does not need to be considered. It was agreed AS layer header include the UL flow ID depending on network configuration in RAN2#97bis. Therefore, two PDU formats can be defined: 

1. A SDAP PDU format without SDAP header.

2. A SDAP PDU format with a SDAP header. The SDAP header contains a QFI.

Proposal 7: Two UL SDAP PDU formats are defined:

· A SDAP PDU format without SDAP header

· A SDAP PDU format with SDAP header

Proposal 8: The UL SDAP header contains a QFI.
3 Summary
Observation 1: If a flow is not subject to NAS reflective QoS and RAN does not have use case for applying AS reflective mapping solely without NAS reflective QoS update, there seems no motivation to include SDAP header for DL.
Observation 2: It is more efficient to use QFI in SDAP header since QFI must be known by the UE to support NAS reflect QoS.
Observation 3: 6 bits QFI should be sufficient.
Proposal 1: A DRB is configured to no SDAP header presence if none of the flows in the DRB is subject to NAS reflective QoS.

Proposal 2: The SDAP header is included for all packets in a DRB once the DRB is configured with SDAP header presence (following the previous agreement).

Proposal 3: QFI is used as the flow ID included in SDAP header. 

Proposal 4: Wait for SA2 decision on QFI length.
Proposal 5: Two DL SDAP PDU formats are defined:

· A SDAP PDU format without SDAP header

· A SDAP PDU format with SDAP header

Proposal 6: The DL SDAP header contains an RQI and a QFI.

Proposal 7: Two UL SDAP PDU formats are defined:

· A SDAP PDU format without SDAP header

· A SDAP PDU format with SDAP header

Proposal 8: The UL SDAP header contains a QFI.
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