3GPP TSG-RAN WG3 Meeting #105bis                                                           R3-196278
Chongqing, China, October 14th – 18th, 2019                         
Agenda item:
13.2.1.1
Source: 

Qualcomm Incorporated
Title: 
(TP to BL CR 38.401 to NR_IAB) CB # 46 - Topology discovery
Document for:
Discussion
1
Introduction
This tdoc discusses:
CB: # 46_Topologydiscovery

-  discuss after the discussion on IP address management

-  produce TP, if agreeable  

(QCOM) 

The following agreements were achieved on IP address management:

-1: IAB node can obtain an IP address via OAM

0: The donor CU or donor DU can use OAM or DHCP to allocate IAB node IP address

1: IAB node can request one or more IP addresses from donor CU via RRC

2: CU can obtain IAB node IP address from donor DU via F1AP (other methods are not precluded)

3: CU can send IP address to IAB node via RRC

2
Discussion
The IAB-donor CU needs to know that MT and DU of an IAB-node are collocated. 

The following options are considered:

Option 1: The IAB-donor CU derives collocation of MT and DU from identifier(s) carried on TNL 
The TNL identifier exchanged between IAB-donor CU and IAB-node is the IAB-node’s IP address. The agreements on IP address management allow IP address allocation for the IAB-node via OAM or via CU. Both scenarios should be supported
In case the IP address is configured by the CU via RRC, the CU can map the IP address the IAB-node-DU uses for F1-C to the IP address it sent to the collocated IAB-node MT. Option 1 would therefore support CU-based IP address allocation. 

In case the IP address is configured on the IAB-node via OAM, the IAB-donor CU obtains knowledge of the IAB-node’s IP address solely from the IAB-node-DU’s F1-C connection, but it cannot associated this IP address with the RRC connection it has with the MT. Therefore, option 1 cannot support topology discovery for this scenario.

Observation 1: Indication of DU/MT colocation via IAB-node’s IP address on TNL does not support all deployment scenarios..
Option 2: The IAB-node MT inserts a DU identifier into an RRC message.
The IAB-node MT can include the F1-AP gNB-DU ID into an RRC message. The MT could insert this identifier into RRCSetupComplete during IAB-node integration. In case the MT is handed before gNB-DU setup has occurred, it can insert the identifier again in the RRCReconfigurationComplete message terminating the handover.
Observation 2: Indication of DU/MT colocation via insertion of the gNB-DU ID into an RRC message is a viable option.

Option 3: The IAB-node DU explicitly inserts an MT identifier into an F1-AP message.
The IAB-node DU can insert the MT’s BAP address into the F1 Setup Request message. The MT’s BAP is unique within the IAB topology and it is configured by the IAB-donor CU in phase 2 of the network integration procedure, i.e., before the DU establishes the F1-C association.
Observation 3: Indication of DU/MT colocation via insertion of the BAP address into an F1-AP message is a viable option.

Companies are asked to select among options 2 or 3, or provide alternative options:
	Company
	Preferred option
	Comment

	Ericsson
	3
	Option 3 seems more appropriate because collocation indication can be sent only when the DU receives the F1AP gNB-DU ID from the OAM.

	AT&T
	3
	Option 2 is dependent upon whether the gNB-DU setup is complete. It is cleaner for IAB-node DU to send the MT’s BAP address in F1 Setup Request.

	Samsung 
	3
	Option 3 seems to be the only choice under the understanding that Option 1 is not applicable when the IP address of IAB node is not signalled by RRC, and Option 2 cannot work since the gNB-ID is not derived when sending Msg5 during initial access or when sending RRCReconfigurationComplete during handover.  


3
Conclusion

Email discussion and F2F indicates preference for option 1 if IP address is obtained from CU and option 3 otherwise.

Proposal: The CU discovers collocation of MT and DU via option 1 in case it has sent the IP address to the IAB-node via RRC, and otherwise via option 3. 
4
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8.z
IAB-node Integration Procedure

A high-level flow chart for SA-based IAB integration is shown in the Figure 8.z-1:
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Figure 8.z-1: The integration procedure for IAB-node


· 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) 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 IAB-nodes or IAB-donor-DUs (transmitted e.g., in SIB). To indicate its IAB capability, the IAB-MT includes the IAB-node indication in RRCSetupComplete message, to assist the IAB donor node select the AMF supporting IAB.
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. 

Editor’s Note: the detailed design of over-the-air indication (e.g., in SIB) for parent node selection depends on RAN2’s decision.
· Phase 2-1: Backhaul RLC channel establishment. In this phase, at least the backhaul RLC channels for CP traffic e.g. carrying F1-C messages to and from the IAB-node, are established. 
NOTE: If the OAM connectivity is supported via Backhaul IP layer by implementation, one or more backhaul RLC channels used for OAM traffic can also be established. 
Editor’s Note: It’s FFS whether the backhaul RLC channels for carrying UEs’ traffic are set up in this phase also.

· Phase 2-2: Routing update. In this phase, the BAP layer is updated to support routing between the new IAB-node 2 and the IAB-donor-DU. This includes configuration of a BAP routing identifier for downstream direction on the IAB-donor-DU, and a BAP route identifier in upstream direction on the MT functionality of IAB-node 2. The routing tables are updated for all ancestor IAB-nodes (e.g. IAB-node 1 in Figure 8.z-1) and the IAB-donor-DU with routing entries for the new BAP routing identifier. The DU functionality of the new IAB-node configures an IP address to establish IP connectivity to the operator’s network.  
Editor’s Note: It is FFS how to support routing configuration and update.

Editor’s Note: It is FFS if bearer mapping should be updated on IAB-nodes and IAB-donor-DU.

Editor’s Note: Details about IP address allocation for the DU functionality of IAB-node are FFS.

· 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 setup of F1-C connection with the IAB-donor-CU. The IAB-donor CU discovers collocation of IAB MT and IAB DU from the IP address used by the IAB DU for F1-C, or from the IAB-node’s BAP address included in F1AP (e.g., F1 SETUP REQUEST). After the F1 is set up, the IAB-node can start serving the UEs.

Editor’s Note: F1-C setup includes the establishment of TNL association to the IAB-donor-CU.
Editor’s Note: The F1 Startup procedure in clause 8.5 can be reused for the DU part of IAB-node setup.

Editor’s Note: The IAB-node DU can discover the IAB-donor-CU’s IP address in the same manner as a normal DU. Alternative options are FFS.
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