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1	Introduction
Section 8.6.4.1 and section 8.6.4.2 in NGAP [1] contains the requirements: 
 “The NAS Non Delivery Indication procedure is used when the NG-RAN node decides not to start the delivery of a NAS message that has been received over a UE-associated logical NG-connection or the NG-RAN node is unable to ensure that the message has been received by the UE.”
and
“The NG-RAN node initiates the procedure by sending a NAS NON DELIVERY INDICATION message to the AMF. The NG-RAN node shall report the non-delivery of a NAS message by including the non-delivered NAS message within the NAS-PDU IE and an appropriate cause value within the Cause IE, e.g., “NG intra system handover triggered”, “NG inter system handover triggered” or “Xn handover triggered”.” respectively.
The parts of the requirements which are addressed in this document are:
R1: The NAS Non Delivery Indication procedure is used when the NG-RAN node is unable to ensure that the message has been received by the UE.
R2: The NG-RAN node shall report the non-delivery of a NAS message by including the non-delivered NAS message within the NAS-PDU IE.

2	Discussion
2.1 Background
Messages received in the DOWNLINK NAS TRANSPORT messages are sent to the UE using acknowledged (AM) mode. In a higher layer split deployment, where a gNB consist of a gNB-CU and one or more gNB-DU(s) connected via F1 interface, the protocol stack in the DU is PHY/MAC/RLC and in the CU PDCP/RRC. The services provided by RLC to its upper layer (PDCP) for AM mode are described in section 4.3.1 in [2]:
S1: “AM data transfer, including indication of successful delivery of upper layers PDUs.”
To fulfil requirement R1 the CU needs to understand if an RRC message containing a NAS PDU has been delivered to the UE. The service S1 provided by RLC enables the DU to understand when a message has been delivered but there is currently no support for sending this information from the DU to the CU in the F1AP [3].
Conclusion 1: To fulfil the requirements R1 and R2 a mechanism indicating successful delivery of upper layer PDUs to the CU is needed in F1AP.
A solution solving R1 and R2 is presented in the sections below.



2.2 Solution description
For each RRC message the CU needs acknowledged, the CU could store an identifier RRC message ID uniquely identifying the RRC message and associated information such as (implementation specific):
· the SRB on which the NAS-PDU is sent, 
· an action to be taken if the message is not delivered to the UE 
· Any data needed to perform the action (e.g. a NAS PDU). 

2.3 Impact F1AP
The CU needs to understand which RRC messages have not been delivered when the DU no longer serves the UE. This would be applicable in the following scenarios:
· Radio link failure
· Mobility
· UE release

The inclusion of an RRC message ID in a message sent from the CU to the DU also indicates that a delivery report is needed. 
Proposal 1: Include an RRC message ID which identifies the RRC message in the RRC-Container
Proposal 2: The presence of an RRC message ID indicates that a delivery report shall be sent to the CU from the DU when the content of the RRC-Container has been delivered to the UE.
Proposal 3: Introduce a new message sent from the DU to the CU reporting successful delivery of an RRC message when requested by the CU.

3	Conclusions and proposals
Because of Conclusion 1: “To meet the requirements R1 and R2 a mechanism indicating successful delivery of upper layer PDUs to the CU is needed in F1AP” the following proposals are made which are implemented below: 

Proposal 1: Include an RRC message ID which identifies the RRC message in the RRC-Container
Proposal 2: The presence of an RRC message ID indicates that a delivery report shall be sent to the CU from the DU when the content of the RRC-Container has been delivered to the UE.
Proposal 3: Introduce a new message sent from the DU to the CU reporting successful delivery of a RRC message when requested by the CU.
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