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-------------------------------------------Change 1-------------------------------------------
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].

Conditional Handover: as defined in TS 38.300 [2].

Conditional PSCell Change: as defined in TS 37.340 [12].

DAPS Handover: as defined in TS 38.300 [2].

en-gNB: as defined in TS 37.340 [12].

Early Data Forwarding: as defined in TS 38.300 [2].

gNB: as defined in TS 38.300 [2].

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 that controls the operation of one or more gNB-DUs. The gNB-CU terminates the 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 the F1 interface connected with the gNB-CU.

gNB-CU-Control Plane (gNB-CU-CP): a logical node hosting the RRC and the control plane part of the PDCP protocol of the gNB-CU for an en-gNB or a gNB. The gNB-CU-CP terminates the E1 interface connected with the gNB-CU-UP and the F1-C interface connected with the gNB-DU.

gNB-CU-User Plane (gNB-CU-UP): a logical node hosting the user plane part of the PDCP protocol of the gNB-CU for an en-gNB, and the user plane part of the PDCP protocol and the SDAP protocol of the gNB-CU for a gNB. The gNB-CU-UP terminates the E1 interface connected with the gNB-CU-CP and the F1-U interface connected with the gNB-DU.
IAB-node: as defined in TS 38.300 [2].

IAB-donor: as defined in TS 38.300 [2]. 

IAB-donor-CU: the gNB-CU of an IAB-donor, terminating the F1 interface towards IAB-nodes and IAB-donor-DU.

IAB-donor-DU: the gNB-DU of an IAB-donor, hosting the IAB BAP sublayer (as defined in TS 38.340 [22]), providing wireless backhaul to IAB-nodes.

IAB-DU: as defined in TS 38.300 [2].

IAB-MT: as defined in TS 38.300 [2].
ng-eNB: as defined in TS 38.300 [2].
ng-eNB Central Unit (ng-eNB-CU): as defined in TS 37.470 [21].
ng-eNB Distributed Unit (ng-eNB-DU): as defined in TS 37.470 [21].

NG-RAN node: as defined in TS 38.300 [2].
PDU Session Resource: This term is used for specification of NG, Xn, and E1 interfaces. It denotes NG-RAN interface and radio resources provided to support a PDU Session.
Public Network Integrated NPN: as defined in TS 23.501 [3].

Stand-alone Non-Public Network: as defined in TS 23.501 [3].

U2N Relay UE: as defined in TS 38.300 [2].
U2N Remote UE: as defined in TS 38.300 [2].
1.1 3.2
Abbreviations
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].

5GC
5G Core Network

AMF
Access and Mobility Management Function

AP
Application Protocol

AS
Access Stratum 

BH
Backhaul

CAG
Closed Access Group
CHO
Conditional Handover

CLI
Cross-Link Interference
CM
Connection Management
CMAS
Commercial Mobile Alert Service
DAPS
Dual Active Protocol Stack

ETWS
Earthquake and Tsunami Warning System

F1-U
F1 User plane interface

F1-C
F1 Control plane interface

F1AP
F1 Application Protocol

FDD
Frequency Division Duplex

GTP-U
GPRS Tunnelling Protocol

IAB
Integrated Access and Backhaul

IP
Internet Protocol

NAS
Non-Access Stratum

NID
Network identifier

NPN
Non-Public Network

PNI-NPN
Public Network Integrated Non-Public Network

O&M
Operation and Maintenance

PWS
Public Warning System

QoS
Quality of Service

RET
Remote Electrical Tilting 

RIM
Remote Interference Management

RIM-RS Remote Interference Management Reference Signal

RNL
Radio Network Layer

RRC
Radio Resource Control

SAP
Service Access Point

SCTP
Stream Control Transmission Protocol

SFN
System Frame Number

SM
Session Management

SMF
Session Management Function

SNPN
Stand-alone Non-Public Network
SRAP
Sidelink Relay Adaptation Protocol
TDD
Time Division Duplex

TDM
Time Division Multiplexing

TMA
Tower Mounted Amplifier
TNL
Transport Network Layer
U2N
UE-to-Network
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6
NG-RAN architecture

6.1
Overview

-----<unchanged part is omitted>--
6.1.x
Protocol stack of Sidelink Relay
Figure 6.1.x-1 shows the user plane protocol stack for sidelink relay, and Figure 6.1.x-2 shows the control plane protocol stack for sidelink relay. 
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Figure 6.1.x-1: User plane protocol stack for sidelink relay
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Figure 6.1.x-2: Control plane protocol stack for sidelink relay
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8.1
UE Initial Access
The signalling flow for UE Initial access is shown in Figure 8.1-1. For L2 UE-to-Network relay, the UE in Figure 8.1-1 represents the U2N remote UE, and the RRC messages between UE and gNB-DU is transferred via the U2N relay UE, which can be referred to TS38.300 [2].
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Figure 8.1-1: UE Initial Access procedure
1.
The UE sends an RRCSetupRequest message to the gNB-DU. 
2.
The gNB-DU includes the RRC message and, if the UE is admitted, the corresponding low layer configuration for the UE in the  INITIAL UL RRC MESSAGE TRANSFER message and transfers to the gNB-CU. The INITIAL UL RRC MESSAGE TRANSFER message includes the C-RNTI allocated by the gNB-DU. For L2 UE-to-Network relay, the INITIAL UL RRC MESSAGE TRANSFER message is triggered if the received RRC message is conveyed via the Uu RLC channel for the UL SRB0 message and the SRAP header contains a new local remote UE ID. To help the identification of remote UE, such message may contain the local remote UE ID included in SRAP header and the C-RNTI of the relay UE to which the Uu RLC channel for the UL SRB0 message belongs; moreover, if the remote UE is admitted, an explicit indication of the admission result should be included.
3.
The gNB-CU allocates a gNB-CU UE F1AP ID for the UE and generates a  RRCSetup message towards UE. The RRC message is encapsulated in -the DL RRC MESSAGE TRANSFER message. 
4.
The gNB-DU sends the RRCSetup message to the UE.
5.
The UE sends the RRC CONNECTION SETUP COMPLETE message to the gNB-DU. 
6.
The gNB-DU encapsulates the RRC message in the UL RRC MESSAGE TRANSFER message and sends it to the gNB-CU. 
7.
The gNB-CU sends the INITIAL UE MESSAGE message to the AMF.
8.
The AMF sends the INITIAL CONTEXT SETUP REQUEST message to the gNB-CU.
9.
The gNB-CU sends the UE CONTEXT SETUP REQUEST message to establish the UE context in the gNB-DU. In this message, it may also encapsulate the SecurityModeCommand message. In case of NG-RAN sharing, the gNB-CU includes the serving PLMN ID (for SNPNs the serving SNPN ID).
10.
The gNB-DU sends the SecurityModeCommand message to the UE.
11.
The gNB-DU sends the UE CONTEXT SETUP RESPONSE message to the gNB-CU.
12.
The UE responds with the SecurityModeComplete message
13.
The gNB-DU encapsulates the RRC message in the UL RRC MESSAGE TRANSFER message and sends it to the gNB-CU.
14.
The gNB-CU generates the RRCReconfiguration message and encapsulates it in the DL RRC MESSAGE TRANSFER message 
15.
The gNB-DU sends RRCReconfiguration message to the UE.
16.
The UE sends RRCReconfigurationComplete message to the gNB-DU. 
17.
The gNB-DU encapsulates the RRC message in the UL RRC MESSAGE TRANSFER message and send it to the gNB-CU.
18.
The gNB-CU sends the INITIAL CONTEXT SETUP RESPONSE message to the AMF.
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8.6
RRC state transition

8.6.1
RRC connected to RRC inactive

This section gives the RRC connected to RRC inactive state transition given that gNB consists of gNB-CU and gNB-DU(s), as shown in Figure 8.6.1-1. For L2 UE-to-Network relay, the UE in Figure 8.6.1-1 represents the U2N remote UE, and the RRC messages between UE and gNB-DU is transferred via the U2N relay UE, which can be referred to TS38.300 [2].
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Figure 8.6.1-1: RRC connected to RRC inactive state transition procedure
0.
At first, the gNB-CU determines the UE to enter into RRC inactive mode from connected mode. 

1.
The gNB-CU generates RRCRelease message which includes suspend configuration towards UE. The RRC message is encapsulated in UE CONTEXT RELEASE COMMAND message to the gNB-DU.

2.
The gNB-DU forwards RRCRelease message to UE.

3.
The gNB-DU responds with UE CONTEXT RELEASE COMPLETE message.

8.6.2
RRC inactive to other states

This section gives the RRC inactive to other RRC states transition given that gNB consists of gNB-CU and gNB-DU(s), as shown in Figure 8.6.2-1. For L2 UE-to-Network relay, the UE in Figure 8.6.2-1 represents the U2N remote UE, and the RRC messages between UE and gNB-DU is transferred via the U2N relay UE, which can be referred to TS38.300 [2].
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Figure 8.6.2-1: RRC inactive to other RRC states transition procedure
1.
If data is received from 5GC, the gNB-CU sends PAGING message to the gNB-DU. 

2.
The gNB-DU sends Paging message to UE.

NOTE: step 1 and 2 only exist in case of DL data arrival.

3.
The UE sends RRCResumeRequest message either upon RAN-based paging, UL data arrival or RNA update.

4.
The gNB-DU includes RRCResumeRequest in a non-UE associated  INITIAL UL RRC MESSAGE TRANSFER message and transfer to the gNB-CU. For L2 UE-to-Network relay, the INITIAL UL RRC MESSAGE TRANSFER message is triggered if the received RRC message is conveyed via the Uu RLC channel for the UL SRB0 message and the SRAP header contains a new local remote UE ID. To help the identification of remote UE, such message may contain the local remote UE ID included in SRAP header and the C-RNTI of the relay UE to which the Uu RLC channel for the UL SRB0 message belongs; moreover, if the remote UE is admitted, an explicit indication of the admission result should be included.
5.
For UE Inactive to UE Active transitions, excluding transitions due to signalling exchange only, the gNB-CU allocates gNB-CU UE F1AP ID and sends UE CONTEXT SETUP REQUEST message to gNB-DU, which may include SRB ID(s) and DRB ID(s) to be setup, CellGroupConfig stored in gNB-CU or retrieved from the old NG-RAN node may also be included. In case of NG-RAN sharing, the gNB-CU includes the serving PLMN ID (in case of SNPNs the serving NID).
6.
The gNB-DU responds with UE CONTEXT SETUP RESPONSE message, which contains RLC/MAC/PHY configuration of SRB and DRBs provided by the gNB-DU. 

NOTE:
step 5 and step 6 exist for inactive to active transitions, excluding transitions due to signalling exchange only. When gNB-CU successfully retrieves and verifies the UE context, it may decide to let the UE enter into RRC active mode. gNB-CU shall trigger UE context setup procedure between gNB-CU and gNB-DU, during which both SRB1, SRB2 and DRB(s) can be setup. For signalling exchange only transitions, gNB-CU does not trigger UE Context Setup procedure. For inactive to Idle transitions the gNB-CU does not trigger the UE Context Setup procedure.  

7.
The gNB-CU generates RRCResume/RRCSetup/RRCReject/RRCRelease message or receives RRCRelease message from the old NG-RAN node towards the UE. The RRC message is encapsulated in DL RRC MESSAGE TRANSFER message together with SRB ID. 

8.
The gNB-DU forwards RRC message to the UE either over SRB0 or SRB1 as indicated by the SRB ID. 

NOTE:
in step 7, it is expected that gNB-CU takes appropriate action, e.g. generates RRC resume message for inactive to active state transition(for both cases of signaling exchange only, and UP data exchange), generates RRCSetup message for fallback to establish a new RRC connection, and generates or receives from the old NG-RAN node either RRCRelease message without suspend configuration for inactive to idle state transition, or RRCRelease message with suspend configuration to remain in inactive state. 
If step 5 and 6 are not performed, the gNB-DU deduces the SRB on which to deliver the RRC message in step 7 from the SRB ID, i.e. SRB ID “0” corresponds to SRB0, SRB ID “1” corresponds to SRB1.

9.
The UE sends RRCResumeComplete/RRCSetupComplete message to the gNB-DU.

10.
The gNB-DU encapsulates RRC in UL RRC MESSAGE TRANSFER message and send to the gNB-CU. 

NOTE:
step 9 and step 10 exist for inactive to active state transition (for both cases of signaling exchange only, and UP data exchange). UE generates RRCResumeComplete/RRCSetupComplete message for resume the existing RRC connection or fallback to a new RRC connection respectively.

8.7
RRC connection reestablishment

This procedure is used for the case that UE tries to reestablish the RRC connection, as shown in Figure 8.7-1. For L2 UE-to-Network relay, the UE in Figure 8.7-1 represents the U2N remote UE, and the RRC messages between UE and gNB-DU is transferred via the U2N relay UE, which can be referred to TS38.300 [2].
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Figure 8.7-1: RRC connection reestablishment procedure
1.
The UE sends a preamble to the gNB-DU. 
2.
The gNB-DU allocates new C-RNTI and responds with RAR.
Note: For L2 UE-to-Network relay, the above two steps are not applicable since the remote UE needn’t perform random access procedure with gNB-DU. 
3.
The UE sends an RRCReestablishmentRequest message to the gNB-DU, which contains old C-RNTI and old PCI. 
4.
The gNB-DU includes the RRC message and, if the UE is admitted, the corresponding low layer configuration for the UE in the INITIAL UL RRC MESSAGE TRANSFER message and transfers to the gNB-CU. The INITIAL UL RRC MESSAGE TRANSFER message includes the new C-RNTI.
5.
The gNB-CU includes an RRCReestablishment message and transfers to the gNB-DU. If the UE requests to re-establish RRC connection in the last serving gNB-DU, the DL RRC MESSAGE TRANSFER message shall include old gNB-DU UE F1AP ID.

6.
The gNB-DU retrieves the UE context based on the old gNB-DU UE F1AP ID, and replaces old C-RNTI/PCI with new C-RNTI/PCI. It sends the RRCReestablishment message to UE.

7-8.
The UE sends an RRCReestablishmentComplete message to the gNB-DU. The gNB-DU encapsulates the RRC message in the UL RRC MESSAGE TRANSFER message and sends to the gNB-CU. 
9-10.
The gNB-CU triggers an UE Context Modification procedure by sending UE CONTEXT MODIFICIATION REQUEST message, which may include DRBs to be modified and released list. The gNB-DU responses with the UE CONTEXT MODIFICATION RESPONSE message.

9'-10'.
The gNB-DU triggers an UE Context Modification procedure by sending UE CONTEXT MODIFICIATION REQUIRED message, which may include DRBs to be modified and released list. The gNB-CU responses with UE CONTEXT MODIFICATION CONFIRM message.

NOTE:
Here it is assumed that the UE accessed the original gNB-DU where the UE context is available for that UE, and either steps 9-10 or steps 9’-10’ may be executed or both could be skipped.

NOTE:
If the UE accessed from a gNB-DU other than the original one, the gNB-CU should trigger the UE Context Setup procedure toward this new gNB-DU.

11-12.
The gNB-CU includes an RRCReconfiguration message into the DL RRC MESSAGE TRANSFER message and transfers to the gNB-DU. The gNB-DU forwards it to the UE. 

13-14.
The UE sends an RRCReconfigurationComplete message to the gNB-DU, and the gNB-DU forwards it to the gNB-CU.
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