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Introduction

This CR is based on agreements from RAN3#103 and RAN3#103bis. The CR is for approval at RAN3-104. The appendix contains further agreements from these last two meeting.
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--------------------------------------------------Start of the 1st change---------------------------------------------------
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].

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

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 gNB: as defined in TS 38.300 [2]. 
IAB-donor-CU: the gNB-CU of an IAB-donor gNB, terminating the F1 interface towards IAB-nodes and IAB-donor-DU.

IAB-donor-DU: the gNB-DU of an IAB-donor gNB, hosting the IAB Adaptation layer (as defined in TS 38.xxx [x]), providing wireless backhaul to IAB-nodes.
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.

--------------------------------------------------End of the 1st change-----------------------------------------------------
--------------------------------------------------Start of the 2nd change----------------------------------------------------
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
CM
Connection Management
CMAS
Commercial Mobile Alert Service
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

O&M
Operation and Maintenance

PWS
Public Warning System

QoS
Quality of Service

RET
Remote Electrical Tilting

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

TDD
Time Division Duplex

TDM
Time Division Multiplexing

TMA
Tower Mounted Amplifier
TNL
Transport Network Layer

--------------------------------------------------End of the 2nd change---------------------------------------------------
-------------------------------------------------Start of the 3rd change---------------------------------------------------
6
NG-RAN Architecture
6.1
Overview
>>>> Skip
6.1.2
Overall architecture for separation of gNB-CU-CP and gNB-CU-UP
The overall architecture for separation of gNB-CU-CP and gNB-CU-UP is depicted in Figure 6.1.2-1.
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Figure 6.1.2-1. Overall architecture for separation of gNB-CU-CP and gNB-CU-UP 
-
A gNB may consist of a gNB-CU-CP, multiple gNB-CU-UPs and multiple gNB-DUs;
-
The gNB-CU-CP is connected to the gNB-DU through the F1-C interface. In case of IAB-node, the F1-C traffic is backhauled via the IAB-donor-DU and intermediate IAB-node(s);

-
The gNB-CU-UP is connected to the gNB-DU through the F1-U interface. In case of IAB-node, the F1-U traffic is backhauled via the IAB-donor-DU and intermediate IAB-node(s);

-
The gNB-CU-UP is connected to the gNB-CU-CP through the E1 interface;

-
One gNB-DU is connected to only one gNB-CU-CP;

-
One gNB-CU-UP is connected to only one gNB-CU-CP;

NOTE 1:
For resiliency, a gNB-DU and/or a gNB-CU-UP may be connected to multiple gNB-CU-CPs by appropriate implementation.
-
One gNB-DU can be connected to multiple gNB-CU-UPs under the control of the same gNB-CU-CP;

-
One gNB-CU-UP can be connected to multiple DUs under the control of the same gNB-CU-CP;

NOTE 2:
The connectivity between a gNB-CU-UP and a gNB-DU is established by the gNB-CU-CP using Bearer Context Management functions.
NOTE 3:
The gNB-CU-CP selects the appropriate gNB-CU-UP(s) for the requested services for the UE. In case of multiple CU-UPs they belong to same security domain as defined in TS 33.210 [18].
NOTE 4:
Data forwarding between gNB-CU-UPs during intra-gNB-CU-CP handover within a gNB may be supported by Xn-U.
-------------------------------------------------End of the 3rd change---------------------------------------------------
-------------------------------------------------Start of the 4th change--------------------------------------------------
6.1.x
Overall Architecture of IAB
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Figure 6.1.x-1: Overall architecture of IAB

The NG-RAN supports IAB by the IAB-node wirelessly connecting to the gNB capable of serving the IAB-nodes, named IAB-donor gNB. 

The IAB-donor gNB consists of an IAB-donor-CU and one or more IAB-donor-DU(s). In case of separation of gNB-CU-CP and gNB-CU-UP, the IAB-donor gNB may consist of an IAB-donor-CU-CP, multiple IAB-donor-CU-UPs and multiple IAB-donor-DUs.

The IAB-node connects to an upstream IAB-node or an IAB-donor-DU via a subset of the UE functionalities of the NR Uu interface (named IAB-MT function of IAB-node). The IAB-node provides wireless backhaul to the downstream IAB-nodes and UEs via the network functionalities of the NR Uu interface (named IAB-DU function of IAB-node). 
All functions specified for a gNB-DU are equally applicable for an IAB-node and IAB-donor-DU unless otherwise stated, and all functions specified for a gNB-CU are equally applicable for an IAB-donor-CU, unless otherwise stated.
-------------------------------------------------End of the 4th change---------------------------------------------------
-------------------------------------------------Start of the 5th change---------------------------------------------------
8.9.x

Backhaul RLC channel establishment procedure 
The backhaul RLC channel is an RLC channel used for backhauling between IAB-node and IAB-donor-DU, or between different IAB-nodes.
The BH RLC channel establishment and procedure is shown in Figure 8.9.x-1, on example of UE accessing the network and establishing a DRB.
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Figure 8.9.x-1: Signaling flow for IAB BH RLC channel establishment procedure
Step 1 includes steps 1-13 of the UE initial access procedure (clause 8.1). In step 9 of the UE initial access procedure the parent IAB-node (IAB-node 2) is configured with information to set up the access DRB.

2. IAB-donor-CU sends to the IAB-donor-DU an F1-AP request message for setting up the parent DU side of the BH link between IAB-donor DU and IAB-node 1. This step is optional and is required when a new BH RLC channel needs to be established on the BH link between IAB-donor-DU and IAB-node 1.

3. IAB-donor-DU responds to the F1-AP request message from the IAB-donor-CU from step 2.

4. IAB-donor-CU sends to the IAB-donor-DU an DL RRC MESSAGE TRANSFER message encapsulating the RRC Reconfiguration message for configuring the MT functionality of the IAB-node 1. This step is optional and is required when a new BH RLC channel needs to be established on the BH link between IAB-donor-DU and IAB-node 1.

5. The IAB-donor-DU decapsulates and forwards the RRC Reconfiguration message to the MT functionality of the IAB-node 1. This step is optional and is required when a new BH RLC channel needs to be established on the BH link between IAB-donor-DU and IAB-node 1.

6. The MT functionality of the IAB-node 1 sends to the IAB-donor-DU an RRC Reconfiguration Complete message destined to the IAB-donor-CU. This step is optional and is required when a new BH RLC channel needs to be established on the BH link between IAB-donor-DU and IAB-node 1.

7. The IAB-donor-DU sends the UL RRC MESSAGE TRANSFER Message encapsulating the RRC Reconfiguration Complete message to the IAB-donor-CU. This step is optional and is required when a new BH RLC channel needs to be established on the BH link between IAB-donor DU and IAB-node 1.
8. IAB-donor-CU sends to the DU functionality of IAB-node 1 an F1-AP request message for setting up the parent DU side of the BH link between IAB-node 1 and IAB-node 2. This step is optional and is required when a new BH RLC channel needs to be established on the BH link between IAB-node 1 and IAB-node 2.

9. IAB-node 1 responds to the F1-AP request message from the IAB-donor-CU from step 8. 

10. IAB-donor-CU sends to the DU functionality of IAB-node 1 a DL RRC MESSAGE TRANSFER message encapsulating the RRC Reconfiguration message for configuring the MT functionality of IAB-node 2. This step is optional and is required when a new BH RLC channel needs to be established on the BH link between IAB-node 1 and IAB-node 2.

11. The DU functionality of IAB-node 1 decapsulates and forwards the RRC Reconfiguration message to the MT functionality of the IAB-node 2. This step is optional and is required when a new BH RLC channel needs to be established on the BH link between IAB-node 1 and IAB-node 2.
12. The MT functionality of the IAB-node 2 sends to the IAB-node 1 an RRC Reconfiguration Complete message destined to the IAB-donor-CU. This step is optional and is required when a new BH RLC channel needs to be established on the BH link between IAB-node 1 and IAB-node 2.

13. The IAB-node 1 sends the UL RRC MESSAGE TRANSFER Message encapsulating the RRC Reconfiguration Complete message to the IAB-donor-CU. This step is optional and is required when a new BH RLC channel needs to be established on the BH link between IAB-node 1 and IAB-node 2.
14. IAB-donor-CU sends to the DU functionality of IAB-node 2 an UE context modification request for the UE DRB. 
15. The DU functionality of the IAB-node 2 sends the UE context modification response to the IAB-donor-CU. 

16. The IAB-Donor CU generates the RRC Reconfiguration message and encapsulates it in the DL RRC MESSAGE TRANSFER message for the DU functionality of IAB-node 2.

17. The DU functionality of the IAB-node 2 sends the RRC Reconfiguration message to the UE.

18. The UE sends RRC Reconfiguration Complete message to the DU functionality of the IAB-node 2.

19. The DU functionality of IAB-node 2 encapsulates the RRC message in the UL RRC MESSAGE TRANSFER message and sends it to IAB-Donor CU.
The IAB-donor-CU uses the existing CU-DU split principles and the F1-AP signaling to configure the parent DU side of the RLC channel. The IAB-donor-CU uses RRC signaling (which is piggybacked in F1-AP messages terminating at the parent DU side of the backhaul RLC channel) to configure the child IAB-node part of the backhaul RLC channel (i.e. the MT functionality of the child node).
--------------------------------------------------End of the 5th change---------------------------------------------------
--------------------------------------------------Start of the 6th change--------------------------------------------------
8.9.y 
IAB-node release
An IAB node may depart the network either in an orderly fashion, which implies that both the network and the IAB-node are aware in advance, or in a disorderly fashion (e.g. RLF with failed recovery).
8.9.y.1 
IAB-node orderly release
For orderly release, the IAB-MT is deregistered. The deregistration procedure is the same as the normal UE deregistration procedure. The IAB-donor-CU hands over the UEs or child IAB-nodes currently connected to the IAB-node’s cell(s) to another cell(s), or releases the UEs and may stop accepting incoming handovers or connections to the IAB-node that is about to be released. The IAB-donor-CU may also update/release the backhaul RLC channels in the intermediate hops. At this point, the F1 interface will be released and the corresponding SCTP associations will be removed.
8.9.y.2 
IAB-node disorderly release

For the disorderly release case, how to remove the IAB-node context is up to network implementation.
--------------------------------------------------End of the 6th change--------------------------------------------------
Appendix: Agreements from RAN3 meetings

4
The following agreements were reached in RAN3 #103:
	1. The donor needs to know that the IAB-node MT is not a normal UE

2. SA for IAB node: 

AMF includes “IAB Authorized” IE in the INITIAL CONTEXT SETUP REQUEST/CONTEXT MODIFICATION REQUEST messages

3. NSA for IAB node: 

MME includes “IAB Authorized” IE in the INITIAL CONTEXT SETUP REQUEST/CONTEXT MODIFICATION REQUEST messages

The eNB should include “IAB Authorized” IE in SgNB ADDITION REQUEST/MODIFICATION REQUEST messages

4. Routing/forwarding for F1-C and for F1-U should be the same




The following agreements were reached in RAN3 #103bis:
	IAB node indication to CN – to be signaled in INITIAL UE MESSAGE (details FFS)

No need for explicit indication over F1AP from donor CU to parent DU

An F1AP procedure is used to configure BH RLC channels (detailed info up to RAN2); FFS whether it’s a new procedure or an existing one

IAB node indication is transferred over Xn/X2 HO signaling (i.e. the HO of the IAB node itself)

Where does DU get IP address from? How?

· DU IP address needs to be different from MT IP address

· DU IP address needs to be routable

· IAB-DU IP address may be assigned by donor DU or by donor CU; if assigned by donor DU, DHCP is used (donor DU may act as DHCP server or as DHCP proxy)

Node deregistration:

· The existing NAS Deregistration procedure shall be reused for the IAB node release procedure.

· The existing NGAP UE Context Release procedure can be reused for releasing the MT context in the RAN.

· For the disorderly release case, it should be left to network implementation how to cope with the issue of hanging contexts.

Intra-donor transport

· For 1:1 mapping, the use of GTP tunnel ID to identify a DRB between donor CU and donor DU is confirmed

· Working Assumption: adopt IPv6 flow labels for 1:1 mapping; FFS whether to also use DSCP

· LS sent to RAN2; support from operators for RAN2  R3-191386
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