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1. Introduction
In this document, we discuss this UL Data Notification over E1 interface. 
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2.1. The UL Data notification procedure
This UL Data Notification procedure is mainly corresponding to the UE Initiated UL QoS Flow procedure, as specified in A.6 of TS 38.300 (also see the annex). The main procedures include: 
· The UE will send a new QoS flow for which the QFI to DRB mapping does not exist;
· The UE has to send it over the default DRB;
· Upon receiving the UL QoS flow, the gNB can decide to setup a new DRB, or move to an existing dedicated DRB for this QoS flow.   
Note that the NG-RAN node is aware of this QoS flow during the PDU session related procedure, but decides not to configure the QoS flow to DRB mapping for this QoS flow, e.g., to reduce signalling overhead purpose.  
Observation 1: The UE sends uplink new QoS flow for which the QFI to DRB mapping does not exist over the default DRB, then the gNB decides whether to remap it to a dedicated DRB. 

Currently the UL Data Notification procedure is described in section 8.3.10 of TS 38.463, as copied below. 
· This procedure is initiated by the gNB-CU-UP to notify the gNB-CU-CP that an UL packet including a QFI value in the SDAP header not configured by the Flow Mapping Information IE is received for the first time at the default DRB. The procedure uses UE-associated signalling.
But here only the Flow Mapping Information IE, which is included in the DRB To Modify List IE in the BEARER CONTEXT MODIFICATION REQUEST message, is mentioned. This means, the UL DATA NOTIFICATION can only be applied to the DRB modify case, but not DRB setup case for the default DRB. 
Observation 2: The current UL Data Notification procedure is limited to the DRB modify case only for the default DRB. 

As specified above, for the new QoS flow, only when the gNB receives such UL QoS flow packets over the default DRB, it can decide to remap to a dedicated DRB. When it comes to the CU-CP and CU-UP disaggregated case, it is the CU-UP that receives the new QoS flow. So the basic rational is that:
If the CU-UP receives an unmapped UL QoS flow from the default DRB, it should notify the CU-CP. Then the CU-CP may provide the mapping rule to the CU-UP, e.g., with the reflective indication. 
Then the procedure should be updated as follows. 
	This procedure is initiated by the gNB-CU-UP to notify the gNB-CU-CP that an UL packet including a QFI value in the SDAP header not configured by the QoS Flows Information To Be Setup IE or the Flow Mapping Information IE is received for the first time at the default DRB. The procedure uses UE-associated signalling.




Proposal 1: Add the QoS Flows Information To Be Setup IE in the UL Data Notification procedure, so that the CU-UP shall notify the CU-CP upon receiving an unmapped UL QoS flows for the first time over the default DRB. 

2.2. The mandatory QoS Flows list in the Bearer Context Setup/Modification request

Currently, the QoS Flows Information To Be Setup IE is mandatorily included for DRB setup in the Bearer Context Setup/Modification procedure. However, as mentioned above and also described in TS 38.300 Annex A.6, there are cases where the NG-RAN may decide not to configure the mapping rule for certain QoS flows immediately when establishing PDU sessions, but decide the mapping rule only when it receives the UL data flows from the UE over the default DRB. That is, over E1, there may be the case where CU-CP does not configure mapping rule for the default DRB during PDU session establishment. 
For example, a UE can have only one QFI#1, where the CU-CP doesn’t configure mapping rule both to the UE and to the CU-UP yet. Only when the CU-CP receives the UL data notification from the CU-UP, it decides to remap this QFI#1 to a new dedicated DRB. Hence over E1 interface, no QoS flow list may need to be configured to the CU-UP for the default DRB. 
	
	At UE side
	At CU-UP side

	Case 1: 
	DRB1 (default): NULL
	-	DRB1 (default): Null



In order to have a backward compatible approach, a new IE e.g. “Ignore Mapping Rule Indication” can be included in the DRB To Setup List IE, to indicate that the mapping rule of the QoS Flows Information To Be Setup IE can be ignored for the default DRB at the moment. 

Proposal 2: Introduce a new IE to ignore the mapping rule of the QoS Flows Information To Be Setup IE for the default DRB. 

[bookmark: _Toc423019950][bookmark: _Toc423020279][bookmark: _Toc423020296]3. Conclusion
Based on the discussion in this paper, we propose the following:
Observation 1: The UE sends uplink new QoS flow for which the QFI to DRB mapping does not exist over the default DRB, then the gNB decides whether to remap it to a dedicated DRB. 
Observation 2: The current UL Data Notification procedure is limited to the DRB modify case only for the default DRB. 
Proposal 1: Add the QoS Flows Information To Be Setup IE in the UL Data Notification procedure, so that the CU-UP shall notify the CU-CP upon receiving an unmapped UL QoS flows for the first time over the default DRB. 
Proposal 2: Introduce a new IE to ignore the mapping rule of the QoS Flows Information To Be Setup IE for the default DRB. 
The corresponding CRs are provided in [1-2]. 
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5. Annex
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The following figure shows an example message flow when the UE AS receives an UL packet for a new QoS flow for which a QFI to DRB mapping rule does not exist.


Figure A.6-1: UL packet with a new QoS flow for which a mapping does not exist in UE
0.	PDU session and DRBs (including a default DRB) have been already established.
1.	UE AS receives a packet with a new QFI from UE NAS.
2.	UE uses the QFI of the packet to map it to a DRB. If there is no mapping of the QFI to a DRB in the AS mapping rules for this PDU session, then the packet is assigned to the default DRB.
3.	UE sends the UL packet on the default DRB. The UE includes the QFI in the SDAP header.
4.	gNB sends UL packets to UPF and includes the corresponding QFI.
5.	If gNB wants to use a new DRB for this QoS flow, it sets up one. It can also choose to move the QoS flow to an existing DRB using RQoS or RRC signalling (see clauses A.2 and A.3).
6.	User Plane Data for the new QoS flow can then be exchanged between UE and gNB over the DRB according to the updated mapping rules and between UPF and gNB over the tunnel for the PDU session.
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