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1. Introduction

In TS38.401 v0.4.1, there are some editing problems which need to be updated. For example, the definition for gNB-CU UE F1AP ID and gNB-DU UE F1AP ID are missing. The FFS for the UE context in F1 interface can be removed based on recent update. Additionally, since the definition for the outage is controversial, it is suggested to add one editor note for the description of outage in section 8.3.1.

A TP for TS38.401 is provided in Annex to reflect the above updates.

2. Annex:

Text Proposal for TS 38.401 V0.4.1
Start of Text Proposal for TS38.401
3.1
Definitions

For the purposes of the present document, the terms and definitions given in TR 21.905 [1] and the following apply. 
A term defined in the present document takes precedence over the definition of the same term, if any, in TR 21.905 [1].

gNB Central Unit (gNB-CU): a logical node hosting RRC, SDAP and PDCP protocols of the gNB or RRC and PDCP protocols of the en-gNB, and controls the operation of one or more gNB-DUs. The gNB-CU also terminates F1 interface connected with the gNB-DU. 

gNB Distributed Unit (gNB-DU): a logical node hosting RLC, MAC and PHY layers of the gNB or en-gNB, and its operation is partly controlled by gNB-CU. One gNB-DU supports one or multiple cells. One cell is supported by only one gNB-DU. The gNB-DU terminates F1 interface connected with the gNB-CU.

gNB-CU UE F1AP ID: as defined in TS38.473 [4].

gNB-DU UE F1AP ID: as defined in TS38.473 [4].
-----------------------------------------------8<---------------------------------------------------------------------------------------

6.1
Overview

Editor Note: This subclause shows the overview of the NG-RAN architecture.
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Figure 6.1-1 Overall architecture

The NG architecture can be further described as follows:

The NG-RAN consists of a set of gNBs connected to the 5GC through the NG.

An gNB can support FDD mode, TDD mode or dual mode operation.

gNBs can be interconnected through the Xn. 

 A gNB may consist of a gNB-CU and one or more gNB-DUs. A gNB-CU and a gNB-DU is connected via F1 logical interface.
One gNB-DU is connected to only one gNB-CU.

NOTE:
For resiliency, a gNB-DU may be connected to multiple gNB-CU by appropriate implementation.
NG, Xn and F1 are logical interfaces. 

For NG-RAN, the NG and Xn-C interfaces for a gNB consisting of a gNB-CU and gNB-DUs, terminate in the gNB-CU. For EN-DC, the S1-U and X2-C interfaces for a gNB consisting of a gNB-CU and gNB-DUs, terminate in the gNB-CU.  The gNB-CU and connected gNB-DUs are only visible to other gNBs and the 5GC as a gNB. A possible deployment scenario is described in Annex B.
-----------------------------------------------8<---------------------------------------------------------------------------------------

6.4
UE associations in gNB

Editor Note: This subclause shows those principle of UE Associations in gNB e.g. gNB UE Association, UE Context etc.
There are several types of UE associations needed in the gNB: the "gNB UE context" used to store all information needed for a UE and the associations between the UE and the logical NG and Xn connections used for NG/Xn-AP UE associated messages. An "gNB UE context" exists for a UE in CM_CONNECTED.
Definitions:

gNB UE context: 
An gNB UE context is a block of information in an gNB associated to one UE. The block of information contains the necessary information required to maintain the NG-RAN services towards the active UE. An gNB UE context is established when the transition to active state for a UE is completed or in target gNB after completion of handover resource allocation during handover preparation, in which case at least UE state information, security information, UE capability information and the identities of the UE-associated logical NG-connection shall be included in the gNB UE context.

For Dual Connectivity an gNB UE context is also established in the SgNB after completion of SgNB Addition Preparation.

UE-associated logical NG-connection/ UE-associated logical Xn-connection / UE-associated logical F1-connection: 

On the logical NG or Xn or F1 connection, control plane messages (NGAP, XnAP, F1AP) associated with the UE are sent. 

This connection is established during the first NG/XnAP/F1AP message exchange between the NG/Xn/F1 peer nodes. 
The connection is maintained as long as UE associated NG/XnAP/F1AP messages need to be exchanged over NG/Xn/F1.  

The UE-associated logical NG-connection uses the identities AMF UE NGAP ID and gNB UE NGAP ID. 

The UE-associated logical Xn-connection uses the identities Old gNB UE XnAP ID and New gNB UE XnAP ID, or MgNB UE XnAP ID and SgNB UE XnAP ID. 

The UE-associated logical F1-connection uses the identities gNB-CU UE F1AP ID and gNB-DU UE F1AP ID. 

When a node (AMF or gNB) receives a UE associated NG/XnAP/F1AP message the node retrieves the associated UE based on the NG/XnAP/F1AP ID.
UE-associated signalling: 

UE-associated signalling is an exchange of NG/XnAP/F1AP messages associated with one UE over the UE-associated logical NG/Xn/F1-connection.

NOTE:
The UE-associated logical NG-connection may exist before the gNB UE context is setup in gNB. 

The UE-associated logical Xn-connection may exist before the gNB UE context is setup in the target gNB.

The UE-associated logical F1-connection may exist before the gNB UE context is setup in the gNB-DU.


-----------------------------------------------8<---------------------------------------------------------------------------------------

8.3
Mechanism of centralized retransmission of lost PDUs

8.3.1
Centralised Retransmission in Intra gNB-CU Cases

This mechanism allows to perform the retransmission of the PDCP PDUs that are not delivered by a gNB-DU (gNB-DU1) because the corresponding radio links toward the UE are subject to outage, When such outage occurs, the gNB-DU affected by outage informs the gNB-CU of such event. gNB-CU can switch transmission of data traffic, as well as retransmission of undelivered PDCP PDUs, from the gNB-DU affected by outage to other available gNB-DUs (e.g. gNB-DU2 in Figure 8.3.1-1) with a well-functioning radio link toward the UE. 
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Figure 8.3.1-1 Procedure for centralised retransmission in intra gNB-CU scenarios

The mechanism is shown in Figure 8.3.1-x and targets the multi-connectivity scenario, where a UE is served by multiple DRBs established at least on two DUs within one CU, and it includes the following steps:

0. The UE is connected and can transmit/receive data to/from gNB-DU1 and gNB-DU2.

1. gNB-DU1 realizes that the radio link towards the UE is experiencing outage.
Note: outage is a temporary sudden drop of the radio link quality, it is up to gNB-DU's implementation to trigger the outage report.
2. gNB-DU1 sends the “Radio Link Outage” notification message to the gNB-CU over the F1-U interface, as part of the DDDS PDU. The message includes the Number of lost F1-U Sequence Number ranges reported corresponding to the PDCP PDUs partially (and/or totally) undelivered in gNB-DU1.

3. gNB-CU decides to switch data traffic transmission and retransmission of PDCP PDUs that were undelivered in gNB-DU1 via gNB-DU2. gNB-CU stops sending downlink traffic to gNB-DU1. The radio leg between gNB-DU1 and the UE is not necessarily removed.

4. gNB-CU starts sending traffic (namely new PDUs and potentially retransmitted PDUs) to gNB-DU2

5. If gNB-DU1 realizes that the link toward the UE is back in normal operation, it sends a “Radio Link Resume” notification message as part of the DDDS PDU over the F1-U interface to inform the gNB-CU that the radio link can be used again.

6. gNB-CU may start sending traffic (namely new PDUs and potentially retransmitted PDUs) via gNB-DU1 again.
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4. gNB-DU switches traffic delivery to gNB-DU2. gNB-CU sends undelivered PDCP PDUs to gNB-DU2


6. gNB-CU resumes data traffic transmission to gNB-DU1
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