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1
Introduction
This document discusses required UE capability for SDAP, and proposes to define at least default DRB capability and UL header capability. This document also discuss if AS reflective QoS capability and/or multiple QoS flows to 1 DRB mapping are/is necessary or not.
2
Discussion
In RRC specification, SDAP-Config information element has the following fields:

SDAP-Config information element

-- ASN1START 

-- TAG-SDAP-CONFIG-START

SDAP-Config ::=





SEQUENCE {


pdu-Session






PDU-SessionID,


-- FFS: separate configuration for UL and DL


sdap-HeaderDL 




ENUMERATED {present, absent},


sdap-HeaderUL 




ENUMERATED {present, absent},


defaultDRB





BOOLEAN,


-- A list of QoS-Flow-IDs that the UE shall map to the DRB of this SDAP-Config.


mappedQoS-FlowsToAdd


SEQUENCE (SIZE (1..maxNrofQFIs)) OF QFI 

OPTIONAL, -- Need N


-- A list of QoS-Flow-IDs that the UE shall no longer map to the DRB of this SDAP-Config.


mappedQoS-FlowsToRelease

SEQUENCE (SIZE (1..maxNrofQFIs)) OF QFI 

OPTIONAL, -- Need N


...

}

QFI ::= 






INTEGER (0..maxQFI)

PDU-SessionID ::= INTEGER (0..255)

-- TAG-SDAP-CONFIG-STOP

-- ASN1STOP

Email discussion [AH1807#15] discusses default DRB capability, DL SDAP header related capability and UL SDAP header related capability [1]. We discuss these three capabilities below.

2.1
default DRB capability
A default DRB is used if there is no stored QoS flow to DRB mapping rule for a QoS flow of SDAP SDU. This will occur:

Case 1: The UE uses a new QFI that is not configured by the core network

Case 2: The UE receives QoS flow to DRB mapping configuration from the gNB, but SDAP SDUs for the QoS flow are received before the mapping rule is stored.
It is up to the UE if the Case 1will occur. If the UE is programmed to use QFIs only configured by core network (including reflective QoS), the Case 1 will never occur. 
The Case 2 is not desirable for some services, such as conversational voice. For the UE vendors who want to guarantee QoS for such services, it’s preferable to wait the data transmission until mapping rule is stored.
Observation 1: For the UE vendors who want to guarantee QoS for QoS sensitive services, a default DRB is undesirable.
As default DRB is not mandatory to be configured, we propose to define default DRB capability for a UE capability.

Proposal 1: Define default DRB capability for a UE capability.
2.2
DL SDAP header related capability
DL SDAP header is related to reflective QoS. During email discussion [AH1807#15] [1], it is pointed out we need to discuss if AS reflective QoS capability and NAS reflective QoS are bundled or not. 

Proposal 2: Discuss whether AS reflective QoS capability and NAS reflective QoS are bundled or not.

If AS reflective QoS capability and NAS reflective QoS are bundled, it will not be necessary to define DL SDAP header capability nor AS reflective QoS capability. NAS reflective QoS capability is already introduced in NAS specification [3], and if NAS reflective QoS is not supported, RQA is never included in QoS profile of any QoS flow, and DL SDAP header will not be configured for any DRB. Therefore reflective QoS capability in NAS will be sufficient.
Observation 2: If AS reflective QoS capability and NAS reflective QoS are bundled, reflective QoS capability in NAS will be sufficient.
Proposal 3: If AS reflective QoS capability and NAS reflective QoS are bundled, do not define DL SDAP header capability nor AS reflective QoS capability.
If AS reflective QoS capability and NAS reflective QoS are not bundled as proposed in [2], we need to consider the two cases;

Case 1: AS reflective QoS is supported but NAS QoS is not supported.

Case 2: As reflective QoS is not supported but NAS reflective QoS is supported.
Case 1 does not have any impact on current SDAP specification. As discussed above, if NAS reflective QoS is not supported, RQA is never included in QoS profile of any QoS flow, and DL SDAP header will not be configured for any DRB in this case.

Case 2 seems to have impact on current SDAP specification [4]. As NAS reflective QoS is supported, RQA may be included in QoS profile of any QoS flow, and DL SDAP header may be configured for some DRBs in order to carry RQI and QFI, and indicate them to UE NAS. However, as AS reflective QoS is not supported, there are no way to store UL reflective QoS mapping rules. Therefore a new mechanism to store UL reflective mapping rule from NAS reflective QoS Indication (RQI) will be necessary in SDAP specification [4]. If such a new mechanism is not specified in SDAP specification, UL QoS reflective flows will be mapped to default DRB if it is configured, or UL QoS reflective flows cannot be transmitted if default DRB is not configured.
Observation 3: If AS reflective QoS capability and NAS reflective QoS are not bundled, a new mechanism to store UL reflective mapping rule from NAS reflective QoS Indication (RQI) will be necessary in SDAP specification.
Proposal 4: If AS reflective QoS capability and NAS reflective QoS are not bundled, define AS reflective QoS capability, and introduce a new mechanism to store UL reflective mapping rule from NAS reflective QoS Indication (RQI) to SDAP specification.
2.3
UL SDAP header related capability
One of the use cases of UL SDAP header is to support multiple QoS flow to one DRB mapping. However, for some services, such as MTC, the number of QoS flow will be a few. The UEs limited to such services do not need to support multiple QoS flow to one DRB mapping. 

Observation 4: For some services, such as MTC, the number of QoS flow will be a few. The UEs limited to such services do not need to support multiple QoS flow to one DRB mapping.
UL SDAP header capability is related to default DRB capability because it has been confirmed default DRB is configured with UL SDAP header. This means if default DRB is supported, UL SDAP header is supported. 
Observation 5: Default DRB is supported means UL SDAP header is supported.
Therefore we propose to UL SDAP header capability with a condition, “If default DRB capability is supported, UL SDAP capability is also supported.”
Proposal 5: Define UL SDAP header capability with a condition, “if default DRB capability is supported, UL SDAP header capability is also supported.”
Also during email discussion [AH1807#15] [2], the following capabilities have been discussed:
- End-marker control PDU
- Multiple QoS flows to 1 DRB mapping
According to SDAP specification [4], end-marker control PDU is sent to the DRB configured with UL SDAP header including default DRB. Therefore, end-marker control PDU is mandatory condition of UL SDAP header support and/or default DRB support. Therefore end-marker control PDU capability can be included in UL SDAP header capability and default DRB capability.
It is unclear if UL SDAP header capability can include multiple QoS flows to 1 DRB mapping capability. This means whether we support the case end-marker control PDU is supported but multiple QoS flows to 1 DRB mapping is not supported (and default DRB is not supported).
Observation 6: UL header capability and/or default DRB capability includes end-marker capability. But it is unclear if UL SDAP header capability can include multiple QoS flows to 1 DRB mapping capability.
Proposal 6: Discuss whether RAN2 allows the case end-marker control PDU is supported but multiple QoS flows to 1 DRB mapping is not supported.
If Proposal 6 is concluded with allowed, we also propose to define multiple QoS flows to 1 DRB mapping capability with a condition, “if default DRB capability is supported, multiple QoS flows to 1 DRB mapping is also supported.”
Proposal 7: If Proposal 6 is concluded with allowed, define multiple QoS flows to 1 DRB mapping capability.
3
Conclusion

We have the following observations and proposals:
Observation 1: For the UE vendors who want to guarantee QoS for QoS sensitive services, a default DRB is undesirable.
Proposal 1: Define default DRB capability for a UE capability.
Proposal 2: Discuss whether AS reflective QoS capability and NAS reflective QoS are bundled or not.

Observation 2: If AS reflective QoS capability and NAS reflective QoS are bundled, reflective QoS capability in NAS will be sufficient.
Proposal 3: If AS reflective QoS capability and NAS reflective QoS are bundled, do not define DL SDAP header capability nor AS reflective QoS capability.

Observation 3: If AS reflective QoS capability and NAS reflective QoS are not bundled, a new mechanism to store UL reflective mapping rule from NAS reflective QoS Indication (RQI) will be necessary in SDAP specification.

Proposal 4: If AS reflective QoS capability and NAS reflective QoS are not bundled, define AS reflective QoS capability, and introduce a new mechanism to store UL reflective mapping rule from NAS reflective QoS Indication (RQI) to SDAP specification.

Observation 4: For some services, such as MTC, the number of QoS flow will be a few. The UEs limited to such services do not need to support multiple QoS flow to one DRB mapping.
Observation 5: Default DRB is supported means UL SDAP header is supported.
Proposal 5: Define UL SDAP header capability with a condition, “if default DRB capability is supported, UL SDAP header capability is also supported.”

Observation 6: UL header capability and/or default DRB capability includes end-marker capability. But it is unclear if UL SDAP header capability can include multiple QoS flows to 1 DRB mapping capability.
Proposal 6: Discuss whether RAN2 allows the case end-marker control PDU is supported but multiple QoS flows to 1 DRB mapping is not supported.
Proposal 7: If Proposal 6 is concluded with allowed, define multiple QoS flows to 1 DRB mapping capability.
4
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