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1   Introduction
Last RAN3#99 meeting discussed the QoS flow to DRB mapping, and made the following agreements. 
· CU-CP decides flow-to-DRB mapping

· WA: CU-CP generates SDAP and PDCP config and provides it to CU-UP

In this document we intend to give further discussion on the QoS flow handling over E1 with stage2 CR.  
2   Discussion
2.1   QoS flow information over E1  
It was agreed that the gNB-CU-CP would provide the SDAP configuration to gNB-CU-UP. It is helpful to discuss the exact SDAP configuration information element over E1.  
	–
SDAP-Config
The IE SDAP-Config is used to set the configurable SDAP parameters for a data radio bearer. All configured instances of SDAP-Config with the same value of pdu-Session correspond to the same SDAP entity as specified in TS 37.324 [FFS_Ref].

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


RAN2 has endorsed the TS 38.331 including SDAP configuration in [1], see above. As provided in section 6 of this paper, the SDAP configuration may include the following information. The detailed analysis for gNB-CU-UP is given respectively. Note that the SDAP configuration is configured per DRB. 
· PDU session ID
With this information, the gNB-CU-UP could establish the corresponding SDAP entity per PDU session.
· SDAP header configuration for DL
If the DL SDAP header is configured, the gNB-CU-UP would generate the SDAP header for all QoS flows within this DRB, and transmits to the DU. Otherwise, the SDAP header is not generated. 
· SDAP header configuration for UL

With this information, the gNB-CU-UP could correctly detect the SDAP SDU, e.g., to remove the SDAP header if configured with SDAP header, or treat the SDAP PDU as SDAP SDU if not configured with header. 
· defaultDRB indciation
For DL, the default DRB could be used by the gNB-CU-UP to carry those QoS flows without the explicit mapping rule. 
· mappedQoS-Flows
For DL, the gNB-CU-UP could map these QoS flows to the DRB for this PDU session. For UL, the gNB-CU-UP could verify whether these QoS flows are transmitted over the configured DRB. 
Based on the above analysis, all these SDAP configuration information should be carried in gNB-CU-CP triggered bearer context setup request/modification procedure. Thus we have the following proposal. 
To summarize：The following information should be carried in gNB-CU-CP triggered bearer context setup request message. 

· PDU session ID

· DRB ID

· Default DRB indication

· SDAP header configuration for DL

· SDAP header configuration for UL

· QoS flow list to be setup
To summarize：the following information should be carried in gNB-CU-CP triggered bearer context modify request message. 

· PDU session ID

· DRB ID

· Default DRB indication

· SDAP header configuration for DL

· SDAP header configuration for UL

· QoS flow list to be setup
· QoS flow list to be modified
· QoS flow list to be released
2.2   Reflective QoS support over E1  
· NAS reflective QoS
In order to support the NAS reflective QoS, the RQA (reflective QoS Attribute) included in the QoS flow level QoS parameters should be transferred to the gNB-CU-UP.  Then when the gNB-CU-UP receives NG packets carrying the RQI indication, it may set the RQI at the SDAP header and transmit to the UE. 
To summarize：the RQA should be transferred to gNB-CU-UP in gNB-CU-CP triggered bearer context setup request and modify request message. 

· AS reflective mapping

In addition, the AS reflective QoS is supported over the Uu interface, where the UE monitors the QoS flow to DRB mapping rule in the DL, and applies it to in the UL. As captured in the TS 37.324 as follows, the UE will monitor the RDI bit for each received DL SDAP PDU. Hence this requires the gNB-CU-UP to set the RDI bit at the SDAP layer. 
5.3.2
Reflective mapping

For each received DL SDAP PDU with RDI set to 1, the SDAP entity shall:

     -  process the QFI field in the SDAP header and store the QoS flow to DRB mapping of the DL SDAP PDU as the QoS flow to DRB mapping rule for the UL

As observed from section 6, the SDAP configuration does not include the AS reflective information. Therefore following the same principle that gNB-CU-CP decides the QoS flow to DRB mapping, it is the gNB-CU-CP that could decide to use the AS reflective QoS, and provide it to the gNB-CU-CP. Based on this, the SDAP layer at the gNB-CU-CP could set the RDI bit at the SDAP header for those QoS flows. 

To summarize：the AS reflective QoS information should be carried in gNB-CU-CP triggered bearer context setup request and modify request message. 
2.3   Notification control 

The notification control, as described in TS23. 501, is used to indicate when the GFBR can no longer be fulfilled for GBR QoS flows. As the SDAP locates at the gNB-CU-UP, it makes sense for the gNB-CU-UP to notify that the already established QoS flows are not fulfilled anymore or fulfilled again. 

Hence a new E1AP signalling, e.g., Bearer Context Notify is needed from gNB-CU-UP to gNB-CU-CP.  
To summarize：the notification control should be carried in a new E1AP signaling (Bearer Context Notify) from gNB-CU-UP to gNB-CU-CP. 
3   Conclusion
Based on the discussion in this paper, we provide the QoS handlings over the E1 interface, we listed our summaries as below:
The following information should be carried in gNB-CU-CP triggered bearer context setup request message. 

· PDU session ID

· DRB ID

· Default DRB indication

· SDAP header configuration for DL

· SDAP header configuration for UL

· QoS flow list to be setup
The following information should be carried in gNB-CU-CP triggered bearer context modify request message. 

· PDU session ID

· DRB ID

· Default DRB indication

· SDAP header configuration for DL

· SDAP header configuration for UL

· QoS flow list to be setup
· QoS flow list to be modified

· QoS flow list to be released
The RQA should be transferred to gNB-CU-UP in gNB-CU-CP triggered bearer context setup request and modify request message. 

The AS reflective QoS information should be carried in gNB-CU-CP triggered bearer context setup request and modify request message. 

The notification control should be carried in a new E1AP signaling (Bearer Context Notify) from gNB-CU-UP to gNB-CU-CP. 

We propose then to update the TS 38.460 in order to reflect these “stage 2” requirements. The stage 3 implementation, as summarized above, will require further investigation.

The Text proposal to 3GPP TS 38.460 is provided in Section 5. 
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5   Annex – TP

START OF CHANGES to 38.460
5.1.2
E1 bearer context management function
The establishment of the E1 bearer context is initiated by the gNB-CU-CP and accepted or rejected by the gNB-CU-UP based on admission control criteria (e.g., resource not available).

The modification of the E1 bearer context can be initiated by either gNB-CU-CP or gNB-CU-UP. The receiving node can accept or reject the modification. The E1 bearer context management function also supports the release of the bearer context previously established in the gNB-CU-UP. The release of the bearer context is triggered by the gNB-CU-CP either directly or following a request received from the gNB-CU-UP. 

This function is used to setup and modify the QoS-flow to DRB mapping configuration. The gNB-CU-CP decides flow-to-DRB mapping and provides the generated SDAP and PDCP configuration to the gNB-CU-UP. The gNB-CU-CP decides the AS reflective mapping, and provides the reflective mapping indication to the gNB-CU-UP.
This function is used for gNB-CU-UP to provide notification of not fulfilled or fulfilled again for already established GBR QoS flows. 
END OF CHANGES
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