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1 Introduction
In RAN2-NR-AH1801 meeting, RAN2 has reached the following agreements [1]. However, the related UE capabilities for AS reflective QoS has not been specified. The NAS reflective QoS is specified in NAS spec 24.501.
Agreements

=>
Support independent AS and NAS reflective QoS.  

In current RRC spec 38.331, the UL/DL SDAP header are specified as independent and separate configurations. However, the related UE capabilities have not been specified. 
In this paper we discuss the how to specify UE capabilities to close the open issues above.
2 Discussion
2.1 Control plane: network configures UL/DL SDAP headers indepdently
The following is the RRC signaling for the network to configure UE with UL/DL SDAP headers.
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

From the above signaling and from recent RAN2 agreements, we can observe below.

Observation 1: In the control plane (RRC reconfiguration), the network configures UL SDAP header and DL SDAP header independently and separately. 
In current specs, the related UE capabilities on SDAP have not been specified.
2.2 User plane: AS Reflective QoS and NAS Reflective QoS are independent
In RAN2-NR-AH1801 meeting, RAN2 has reached the following agreements [1]. 

Agreements

=>
Support independent AS and NAS reflective QoS.  

Because of the above agreement, two independent bits (RDI, RQI) are specified in the DL SDAP header as below.
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37.324 Figure 6.2.2.2-1: DL SDAP Data PDU format with SDAP header

Observation 2: In the user plane, the network can set RDI (AS reflective QoS) and RQI (NAS reflective QoS) to ‘one’ indepenently in DL SDAP header. 

In current specs, the related UE capabilities for AS reflective QoS has not been specified. The NAS reflective QoS is specified in NAS spec 24.501. 
2.3 Proposed New UE capabilities

Based on the Observations 1 and 2, we propose below to address the open issues as mentioned in Section 1. Note that the UE capability bit on NAS reflective QoS is already defined per PDU session in NAS spec 24.501 subclause 9.8.4.1, so SMF will know the UE’s NAS reflective QoS capability during PDU session establishment and modification. SA2 spec 23.501 subclause 5.7.5.3 mandates that “When the 5GC determines that Reflective QoS has to be used for a specific SDF belonging to a QoS Flow, the SMF shall provide the RQA (Reflective QoS Attribute) within the QoS Flow's QoS profile to the NG-RAN on N2 reference point unless it has been done so before.” Therefore, NG-RAN also knows UE’s NAS reflective QoS capability.
Proposal 1: To define the following per-UE capability bits 
· One bit for multiple flow to 1 DRB mapping support (Bit #1).
· One bit for UL SDAP header (Bit #2). 

· One bit for AS reflective QoS (Bit #3). 
Proposal 2: If UE supports AS reflective QoS (Bit #3) or NAS reflective QoS or both, the UE shall support DL SDAP header. 
Justification for the above bits:
· To address the open issues as mentioned in Section 1. 
· Bit#1: In initial SA deployment, operators may map only one QoS flow to each DRB. This can accelerate initial SA deployment.
· Bit #2 is also useful for SA deployments where operators map only one QoS flow to each DRB. The UL SDAP header is not required in such scenario and initial implementation may not support UL SDAP header for testing. This can also accelerate initial SA deployment.
· If Bit #3 is not defined in spec, then UE is mandatory to support AS reflective QoS, hence UE is mandatory to support DL SDAP header.
3 Summary
Based on the above discussions, we recommend RAN2 discusses the following proposals:
Proposal 1: To define the following two per-UE capability bits 
· One bit for multiple flow to 1 DRB mapping support (Bit #1).
· One bit for UL SDAP header (Bit #2). 

· One bit for AS reflective QoS (Bit #3). 

Proposal 2: If UE supports AS reflective QoS (Bit #3) or NAS reflective QoS or both, the UE shall support DL SDAP header. 
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