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[bookmark: _Ref174151459][bookmark: _Ref189809556]Introduction
[bookmark: OLE_LINK29]For the stage-2 NR-IAB BL CR for TS 38.401 [1], there are still some Editor’s notes which need to be inspected.  After thorough checking of the stage 2 BL CR, we prepare this contribution which aims at the following issues:
· Address the remaining Editor’s notes.
· For the IAB migration procedure, modify the description about IP address allocation procedure in step 11 of section 8.2.x.
· Check the hyphenation terms, including parent node gNB-DU, IAB-donor, IAB-donor-DU, IAB-donor-CU, IAB-DU and IAB-MT, to ensure this terminologies being used across the whole BL CR in a unified way as suggested by the rapporteur of the IAB topic.
· Correct some typos in the BL CR
Discussion
Remaining Editor’s note  in section 6.1.y
Editor’s note: These protocol stacks do not include F1 security layer, e.g., as mandated by TS 33.501. They may have to be revisited based on discussions by SA3.

Referring to the TS 38.300 [2], F1-U and F1-C need to be security-protected as described in TS 33.501, and the protocol stacks for IAB F1-U and F1-C are shown without the F1 security layer. Therefore, the Editor’s note can be directly deleted, and instead, we add similar description as TS 38.300 in the NOTE part.
Remaining Editor’s note 1 in section 8.z.1
In the IAB-node integration procedure, IAB-MT connects to the network as a normal UE, so the signalling flow for UE initial access procedure as shown in Figure 8.1-1/Figure 8.9.1-1 can be used for the setup of the IAB-MT. The Editor’s note can be changed to a NOTE.Editor’s Note: The signalling flow for UE initial access procedure as shown in Figure 8.1-1/Figure 8.9.1-1 should be used as baseline for the setup of the MT functionality of IAB-node.

Remaining Editor’s note 1 in section 8.z.2
Obviously, this Editor’s note is straightforward, but we may not have enough time to discuss the details of other ways due to the time limitation for R16, so we suggest to change this as a NOTE directly..Editor’s Note: Other ways to enable the eNB know the IAB capability of neighbour gNBs are not precluded.

IP address allocation procedure in section 8.2.x
Since the IP addresses of IAB node can also obtained for OAM or from IAB-donor-CU, so IP address allocation from IAB-donor-CU in section 8.2.x is optional and the description can be changed to:
	11.	The IAB-donor-CU configures BH RLC channels and BAP-layer route entries on the target path between migrating IAB-node and target IAB-donor-DU. This step may also include allocation of TNL address(es) that is (are) routable via the target IAB-donor-DU. These configurations may be performed at an earlier stage, e.g. right after step 3. The new TNL address(es) is (are) included in the RRCReconfiguration message at step 5.



Editorial changes across the whole BL CR
Mainly correct the hyphenation terms to make sure these terms being used, and fix some typos, e.g. change the termination of step 12 and 13 in Figure 8.2.y-2 from the first parent node to the dual connecting IAB node.
Conclusion
In this paper, we are aimed to clean up with the remaining issues in TS 38.401 [1], and we propose:
Proposal 1: RAN3 agrees the TP for TS38.401 in appendix.
Reference
[1] R3-201597. BL CR to 38.401: Support for IAB. Huawei.
[2] [bookmark: _Ref32502657][bookmark: _Ref32502659]R2-2002407. CR to 38.300 on Integrated Access and Backhaul for NR. Qualcomm.


Appendix TP for NR_IAB BL CR for TS 38.401

Start of Change

[bookmark: _Toc534711696][bookmark: _Toc502484289]6	NG-RAN Architecture
[bookmark: _Toc502484290]6.1	Overview
>>>> unchanged parts are skipped<<<<
6.1.x	Overall Architecture of IAB


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. 
The IAB-donor 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 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). 
The F1-C traffic towards an IAB-node is backhauled via the IAB-donor-DU and the optional intermediate hop IAB-node(s).
The F1-U traffic towards an IAB-node is backhauled via the IAB-donor-DU and the optional intermediate hop IAB-node(s).
All functions specified for a gNB-DU are equally applicable for an IAB-DU 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. All functions specified for the UE context are equally applicable for managing the context of IAB-MT, unless otherwise stated.

Next Change
6.1.y	Protocol stacks of IAB 
Figure 6.1.y-1 shows the protocol stack for F1-U between IAB-DU and the IAB-donor-CU-UP, and Figure 6.1.y-2 shows the protocol stack for F1-C between IAB-DU and the IAB-donor-CU-CP. In these example figures, F1-U and F1-C are carried over two backhaul hops.
NOTE: F1 needs to be security-protected as described in TS 33.501, the security layer is not shown in the Figures 6.1.y-1/2.



Figure 6.1.y-1: Protocol stack for F1-U of IAB


Figure 6.1.y-2: Protocol stack for F1-C of IAB

Next Change

[bookmark: _Toc5612606]8	Overall procedures in gNB-CU/gNB-DU Architecture
>>>> unchanged parts are skipped<<<<
8.2.x	Intra-CU topology adaptation procedure
>>>> unchanged parts are skipped<<<<
11.	The IAB-donor-CU configures BH RLC channels and BAP-layer route entries on the target path between migrating IAB-node and target IAB-donor-DU. This step may also include allocation of TNL address(es) that is (are) routable via the target IAB-donor-DU. These configurations may be performed at an earlier stage, e.g. right after step 3. The new TNL address(es) is (are) included in the RRCReconfiguration message at step 5.
Next Change

8.2.y	Intra-CU topological redundancy procedure
Intra-CU topological redundancy procedures enable establishment and release of redundant paths in the IAB-topology underneath the same IAB-donor-CU. The redundant paths may use different IAB-donor-DUs. They may also have common nodes with each other. Since topological redundancy use NR-DC for the IAB-MT, it is only supported for IAB-nodes operating in SA mode. 
Figure 8.2.y-1 shows an example for an IAB topology, where one IAB-node, referred to as the dual-connecting IAB-node, has two paths with the IAB-donor via different IAB-donor-DUs.


Figure 8.2.y-1: Example for IAB topology with two redundant paths

Figure 8.2.y-2: Procedure for establishment of redundant path in IAB topology
Figure 8.2.y-2 shows the procedure for the establishment of the second path. This procedure has the following steps:
1. The dual-connecting IAB-MT sends a Measurement Report message to the first parent node gNB-DU. This report is based on a Measurement Configuration the dual-connecting IAB-MT received from the IAB-donor-CU before.
2.	The first parent node gNB-DU sends an UL RRC MESSAGE TRANSFER message to the IAB-donor-CU to convey the received Measurement Report.
3.	The IAB-donor-CU sends the UE CONTEXT SETUP REQUEST message to the second parent node gNB-DU, to create the UE context for the dual-connecting IAB-MT and to set up one or more bearers. These bearers are used by the dual-connecting IAB-MT for its own data and signalling traffic. 
4.	The second parent node gNB-DU responds to the IAB-donor-CU with a UE CONTEXT SETUP RESPONSE message.
5.	The IAB-donor-CU sends a DL RRC MESSAGE TRANSFER message to the first parent node gNB-DU, which includes a generated RRCReconfiguration message. The RRCReconfiguration message may contain one or more TNL addresses for the dual-connecting IAB-DU, which are anchored at the second-path IAB-donor-DU. The CU can proactively obtain these TNL address(es) from the second-path IAB-donor-DU. The TNL address allocation is not necessary if the first and second paths use the same IAB-donor-DU. 
6.	The first parent node gNB-DU forwards the received RRCReconfiguration message to the dual-connecting IAB-MT.
7.	The dual-connecting IAB-MT responds to the first parent node gNB-DU with an RRCReconfigurationComplete message.
8.	The first parent node gNB-DU sends an UL RRC MESSAGE TRANSFER message to the IAB-donor-CU to convey the received RRCReconfigurationComplete message.
9.	A Random Access procedure is performed at the second parent node gNB-DU.
10.	The IAB-donor-CU configures BH RLC channels and BAP-layer route entries on the second path between dual-connecting IAB-node and second-path IAB-donor-DU. These configurations may be performed at an earlier stage, e.g. right after step 3. 
11.	The new TNL address(es) allocated in step 5 (if any) are added to the dual-connecting IAB-DU’s F1-C association(s) with the IAB-donor-CU. 
12. In case new TNL address(es) have been allocated in step 5, the IAB-donor-CU may migrate F1-U tunnels it has with the dual-connecting IAB-DU from the first path to the second path via the UE CONTEXT MODIFICATION REQUEST message. 
13.	The dual-connectivity IAB-DU replies with a UE CONTEXT MODIFICATION RESPONSE message. 
[bookmark: _Hlk25062182]Steps 12 and 13 can be performed for a subset of UE bearers, e.g., to balance the load between the first and the second path.
In case the second path is used for the dual-connecting IAB-node’s descendant nodes, Steps 10 and 11 are also performed for the descendant nodes. When the second path uses a different IAB-donor-DU, the CU shall configure the descendent IAB-DUs with one or more new TNL addresses, which are anchored on the IAB-donor-DU of the second-path. 
The IAB-donor-CU may initiate the release of the redundant path by releasing the BAP routing entries and updating/modifying the BH RLC channels on that path.

Next Change
8.2.z	Intra-CU Backhaul RLF recovery for IAB-nodes in SA mode 
The intra-CU backhaul RLF recovery procedure for IAB-nodes in SA mode enables migration of an IAB-node to another parent node underneath the same IAB-donor-CU, when the IAB-MT declares a backhaul RLF. The declaration of backhaul RLF is described in TS 38.331 [yy].
NOTE:     Determination of whether the recovery occurs at the same or a different IAB-donor-CU is up to implementation.
Figure 8.2.z-1 shows an example of the BH RLF recovery procedure for an IAB-node in SA mode. In this example, the IAB-node changes from its initial parent node to a new parent node, where the new parent node is served by an IAB-donor-DU different than the one serving its initial parent node.  

 
Figure 8.2.z-1: IAB intra-CU backhaul RLF recovery procedure for an IAB-node in SA mode

1. The IAB-MT declares BH RLF as described in TS 38.331 [yy], clause 9.2.7. 
2. The IAB-MT undergoing recovery from RLF conducts the RRC re-establishment procedure at the new parent node, as defined in clause 8.7. In this procedure, the IAB-donor-CU may provide new TNL address(es), which is (are) anchored at the new IAB-donor-DU, to the IAB-MT via RRC signalling.
3.	The remaining part of the procedure follows steps 11-15 of the intra-CU topology adaptation procedure defined in clause 8.2.x. 
Descendant node(s) of the IAB-node recovering from RLF may also need to switch to new TNL address(es) anchored in the target-path IAB-donor-DU following the same mechanism as described for IAB intra-CU topology adaptation procedure in clause 8.2.x.

Next Change

[bookmark: _Toc5612628]8.9	Overall procedures involving E1 and F1
The following clauses describe the overall procedures involving E1 and F1.
>>>> unchanged parts are skipped<<<<

8.9.x		BH RLC channel establishment procedure 
The BH 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 may be triggered by UE accessing the network and establishing a DRB.

 
Figure 8.9.x-1: Signaling flow for IAB BH RLC channel establishment procedure
1. IAB-donor-CU sends to the IAB-donor-DU a UE CONTEXT MODIFICATION REQUEST message for setting up the parent node gNB-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.
2. IAB-donor-DU sends the UE CONTEXT MODIFICATION RESPONSE message to the IAB-donor-CU.
3. IAB-donor-CU sends to the IAB-donor-DU a DL RRC MESSAGE TRANSFER message encapsulating the RRCReconfiguration message for configuring the MT functionality of 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.
4. The IAB-donor-DU decapsulates and forwards the RRCReconfiguration message to the MT functionality of 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 MT functionality of IAB-node 1 sends to the IAB-donor-DU an RRCReconfigurationComplete 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.
6. The IAB-donor-DU sends the UL RRC MESSAGE TRANSFER message encapsulating the RRCReconfigurationComplete 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.
7. IAB-donor-CU sends to the DU functionality of IAB-node 1 an UE CONTEXT MODIFICATION REQUEST message for setting up the parent node gNB-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.
8. IAB-node 1 sends the UE CONTEXT MODIFICATION RESPONSE message to the IAB-donor-CU. 
9. IAB-donor-CU sends to the DU functionality of IAB-node 1 a DL RRC MESSAGE TRANSFER message encapsulating the RRCReconfiguration 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.
10. The DU functionality of IAB-node 1 decapsulates and forwards the RRCReconfiguration message to 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 MT functionality of IAB-node 2 sends to IAB-node 1 an RRCReconfigurationComplete 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.
[bookmark: _Hlk5953331]12. IAB-node 1 sends the UL RRC MESSAGE TRANSFER message encapsulating the RRCReconfigurationComplete 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.
The IAB-donor-CU uses the existing CU-DU split principles and the F1-AP UE Context Setup procedure or UE Context Modification procedure to configure the parent node gNB-DU side of the BH RLC channel. The IAB-donor-CU uses RRC signaling (which is encapsulated in the F1-AP DL RRC MESSAGE TRANSFER message terminating at the parent node gNB-DU side of the BH RLC channel) to configure the child node IAB-MT part of the BH RLC channel.
The IAB-donor-CU configures the IAB-DU with a mapping to the BH RLC channel to be used for a specific UL F1-U during the F1-AP UE Context Setup procedure or the F1-AP UE Context Modification procedure for the UE.
Next Change

8.9.A	IAB-node OAM
The IAB-node receives commands, configuration data and software downloads (e.g. for equipment software upgrades) from its OAM system. The IAB-node also sends alarms and traffic counter information to its OAM system. The transport connection between the IAB-node and its OAM, using IP, is provided by the IAB-MT’s PDU session via 5G network, or the IAB-MT’s PDN connection via LTE network when IAB-MT uses EN-DC.
NOTE:     The transport connection between the IAB-node and its OAM may also be provided using the Backhaul IP layer by implementation. 
Alarms in the IAB generate bursts of high-priority traffic, to be transported in real time. Traffic counters generate bursts of traffic, but their transport need not be real-time. Configuration messages from OAM to the IAB will also generate small bursts of traffic, possibly with lower priority than alarms but still delay-sensitive: when a configuration is committed on the OAM, the time interval between the commitment and the effect on the equipment shall be small.  Alarm messages and commands should be transported on a high-priority bearer, while counters may be transported on a lower priority bearer. 
OAM software download to the IAB may generate larger amounts of data, but both the required data rate and the priority of this kind of traffic are much lower than in the case of alarms, commands and counters. 
For different types of OAM traffic, it is necessary to use different DRBs between the IAB-MT and the serving DU, and different BH RLC channels for intermediate hops, with different QoS parameters. Aggregation of F1-U traffic for OAM with other F1-U traffic on the same BH RLC channels is not precluded. The QoS parameters are provided to the IAB-donor-DU during the IAB-MT’s PDU session establishment, or the IAB-MT’s PDN connection establishment when IAB-MT uses EN-DC.
NOTE:     When the transport connection between the IAB-node and its OAM is provided by the Backhaul IP layer, the OAM traffic may be aggregated with other traffic types on the same BH RLC channel. The QoS for OAM is ensured by implementation. 
Next Change


[bookmark: OLE_LINK18]8.z	IAB-node Integration Procedure
[bookmark: _Toc13919137]8.z.1	Standalone IAB integration
A high-level flow chart for SA-based IAB integration is shown in the Figure 8.z.1-1:

 
	Figure 8.z.1-1: The integration procedure for IAB-node in SA	
Phase 1: IAB-MT setup. In this phase, the MT functionality of the new IAB-node (e.g. IAB-node 2 in Figure 8.z.1-1) connects to the network as a normal UE, by performing RRC connection setup procedure with IAB-donor-CU, authentication with the core network, IAB-node 2-related context management, IAB-node 2’s access traffic-related radio bearer configuration at the RAN side, and, optionally, OAM connectivity establishment by using the IAB-MT’s PDU session. The IAB node can select the parent node for access based on an over-the-air indication from potential parent node gNB-DUs (transmitted in SIB). To indicate its IAB capability, the IAB-MT includes the IAB-node indication in RRCSetupComplete message, to assist the IAB-donor to select the AMF supporting IAB.
NOTE: The signalling flow for UE initial access procedure as shown in Figure 8.1-1/Figure 8.9.1-1 is used for the setup of the IAB-MT. 
Phase 2-1: BH RLC channel establishment. During the bootstrapping procedure, one default BH RLC channel for CP traffic e.g. carrying F1-C messages to and from the IAB-node, is established. This may require the setup of a new backhaul channel or modification of an existing BH RLC channel between IAB-node 1 and IAB-donor-DU. The IAB-donor-CU may establish additional (non-default) BH RLC channels.
NOTE: If the OAM connectivity is supported via backhaul IP layer by implementation, one or more BH RLC channels used for OAM traffic can also be established. 
Phase 2-2: Routing update. In this phase, the BAP sublayer is updated to support routing between the new IAB-node 2 and the IAB-donor-DU. This includes configuration of a BAP address on the IAB-node 2, BAP routing identifier(s) for downstream direction on the IAB-donor-DU, and BAP routing identifier(s) in upstream direction on the MT functionality of IAB-node 2. For the downstream direction, the IAB-donor-CU initiates F1AP procedure to configure the IAB-donor-DU with the mapping between the IP address of IAB-node 2 and the BAP address of IAB-node 2. The IAB-donor-CU may also configure the IAB-donor-DU with the mapping from IP header field(s) (IP address and/or DSCP and/or IPv6 flow label can be used) to the BAP path ID of IAB-node 2. The routing tables are updated on all ancestor IAB-nodes (e.g. IAB-node 1 in Figure 8.z.1-1) and on the IAB-donor-DU with routing entries for the new BAP routing identifier(s).  This phase may also include the IP address allocation procedure for IAB-node 2. IAB-node 2 may request one or more IP addresses from the IAB-donor-CU via RRC. The IAB-donor-CU may send the IP address(es) to the IAB-node 2 via RRC. The IAB-donor-CU may obtain the IP address(es) from the IAB-donor-DU via F1-AP or by other means (e.g. OAM, DHCP). IP address allocation procedure may occur at any time after RRC connection has been established.
Phase 3: IAB-DU part setup. In this phase, the DU functionality of IAB-node 2 is configured. The DU functionality of IAB-node 2 initiates the TNL establishment, and F1 setup (as defined in clause 8.5) with the IAB-donor-CU using the allocated IP address(es). The IAB-donor-CU discovers collocation of IAB-MT and IAB-DU from the IAB-node’s BAP address included in F1AP (e.g., F1 SETUP REQUEST). After the F1 is set up, the IAB-node 2 can start serving the UEs.
NOTE: The IAB-DU can discover the IAB-donor-CU’s IP address in the same manner as a normal DU.
8.z.2	NSA IAB Integration procedure
The IAB integration procedure for NSA is shown in Figure 8.z.2-1.


 
[bookmark: OLE_LINK15][bookmark: OLE_LINK16]Figure 8.z.2-1: Signaling flow for IAB integration procedure in NSA
Phase 1-1. IAB-MT part setup with E-UTRAN. In this phase, the IAB-MT part connects to the LTE network as a normal UE, by performing RRC connection setup procedure with an eNB, authentication with the EPC, IAB-node’s access traffic-related radio bearer configuration at the E-UTRAN side, and optionally, OAM connectivity establishment by using the IAB-MT’s PDN connection. The IAB node can select the IAB-supporting eNB based on an over-the-air indication from eNB (transmitted in SIB). To indicate its IAB capability, the IAB-MT includes the IAB-node indication in RRCConnectionSetupComplete message, to assist the eNB to select the MME supporting IAB. The eNB then configures the IAB-MT part with an NR measurement configuration in order to perform discovery, measurement, and measurement reporting of candidate gNBs. To enable the eNB choose an SgNB which supports IAB function, the IAB capability of neighbor gNBs can be pre-configured in the eNB (e.g. by OAM).
NOTE: Other ways to enable the eNB know the IAB capability of neighbour gNBs are not precluded.
Phase 1-2. SgNB addition. In this phase, the IAB-MT part connects to the parent node gNB-DU and IAB-donor-CU via the EN-DC SgNB addition procedure. The procedure defined in section 8.4.1 is reused. The eNB includes “IAB node indication” in SGNB ADDITION REQUEST message to inform the IAB-donor-CU that the request is for an IAB node. In addition, SRB3 can be setup for the IAB-MT, to transmit RRC message between the IAB-MT and the IAB-donor-CU via the NR links directly.
Phase 2-1: BH RLC channel establishment. The phase is the same as phase 2-1 in the standalone IAB integration procedure (refer to the phase 2-1 in clause 8.z.1)
Phase 2-2: Routing update. The phase is the same as phase 2-2 in the standalone IAB integration procedure (refer to the phase 2-2 in clause 8.z.1).
Phase 3. IAB-DU part setup. The phase is the same as Phase 3 in the standalone IAB integration procedure (refer to the phase 3 in clause 8.z.1).
End of Change
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