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1 Introduction
In current BL CR for TS38.401, some FFS are not resolved. Also, some unclear points need further clarification. In this contribution, we will address those issues.     
2 Discussions
· Issue 1: Protocol stack clarification (Section 6.1.y Protocol stacks of IAB)
In last RAN3 meeting, the protocol stacks for IAB has been agreed for stage 2 description. However, some unclear points need clarification. Taking UP protocol stack as an example, 
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One unclear point in the figure is the IP layer at the IAB donor DU. The above figure seems to indicate that the IP layer of IAB-DU at IAB node 2 is terminated at the IAB donor DU, which is wrong with respect to our previous discussions. For F1-C/F1-U between IAB donor and IAB-DU, the IAB donor DU just looks into the received IP packets from the IAB donor CU. Thus, the correct way is to delete the IP layer at the IAB donor DU, i.e., as shown in the following figure. 
Proposal 1: the IP layers in the IAB donor DU should be deleted from the protocol stack of IAB node. 

One minor point is that “BH NR RLC channel” is changed to “BH RLC Channel”. 

· Issue 2: IAB donor CU’s IP address discovery (Section 8.z.1)
	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.


This issue is addressed in our contribution [1]. Specifically, we think, except OAM method, the IP address of the IAB donor CU can be notified by IAB donor CU to IAB node via RRC message. During discussions, some companies indicate that IAB donor CU IP address notification maybe more important for IAB node migration procedure. The existing OAM method is workable for Rel-16 network. Considering the limited time for Rel-16, we are fine to delay this discussion to Rel-17.
Proposal 2: If time is not permitted, in Rel-16, the OAM based method is used for IAB donor CU’s IP address discovery.  Further work can be performed in Rel-17.
· Issue 3: stop indication (Section 8.2.x
Intra-CU topology adaptation procedure)
	Editor’s NOTE: It is FFS whether or not the stop indication is needed in UE CONTEXT MODIFICATION REQUEST message of Step 5 


In legacy procedure, the stop indication is used to tell the serving gNB-DU of the UE to stop the data transmission to the UE since the UE will be handed over. In IAB, the case is similar, i.e., inform the parent IAB-DU of the migrated IAB node to stop the data transmission. This can reduce the unnecessary data transmission and data lost since the IAB node is going to leave. 

Proposal 3: the stop indication is needed in Step 5. 

· Issue 4: TNL address configuration

	Editor’s NOTE: The configuration of TNL address(es) is FFS. 


This issue is related to the IP address allocation. Since RAN3 agree that the IAB donor CU can signal the IP address to IAB node, Here, we can consider the TNL addresses can be configured via RRC Reconfiguration message in Step 5. Different from the initial access, the TNL address configuration for migration case can be used to update the existing TNL address of IAB node so that the SCTP association and GTP-U tunnels between IAB-DU and donor CU can be updated at the same time. Thus, in the configuration, the old TNL address and new TNL address are configured together.  

Proposal 4: The new TNL address(es) can be configured together with old TNL addresses. 
· Issue 5: operations to descendant node during migration procedure

	Editor’s NOTE: when and how to perform Steps11, 12 and 15 for the migrating IAB-node’s descendant nodes is FFS.


Since Rel-16 aims at intra-CU migration, the descendant nodes under the migrated IAB node is still under the control of the same CU. After the migrated IAB node accesses to the target node, the IAB donor CU can perform configuration to descendant nodes. One possible way is to perform configurations together with the migrated IAB node, another way is to perform configurations after finishing migration of the migrated IAB node, i.e., after Step 15. Which way is selected depends on IAB donor CU’s implementation. 
Proposal 5: When and how to perform steps 11, 12 and 15 for the migrating IAB-node’s descendant nodes is up to IAB donor CU implementation.
· Issue 6: unsuccessfully transmitted DL data derivation
	· Editor’s NOTE:
It is FFS how IAB-donor-CU knows the unsuccessfully transmitted downlink data over the backhaul link.


In legacy F1-U, the gNB-DU can report the lost packet to gNB-CU. Also, the successful delivered and transmitted packet are reported to gNB-CU. Thus, in IAB, the similar method can be used. 

Proposal 6: in Rel16, the legacy F1-U can be reused for unsuccessfully transmitted DL data derivation 

· Issue 7: Upstream packet delivery 

	· Editor’s NOTE: The determination of the delivery of all upstream packets at the source path is FFS.


The upstream packets at the source path are very important to guarantee the unlost packet delivery. Thus, when IAB node is migrated, the IAB donor CU should release the source packet before confirming that all the packets at the source path are received. In legacy F1-U, there is final frame indication, which can indicate the final frame per UE DRB. However, in IAB, the final packets belonging to the migrated IAB node may not belong to any UE DRB served by such migrated IAB node. On the other hand, it may belong to its child node. Thus, the F1-U final frame indication cannot be used. However, to indicate the final frame from an migrated IAB node, its parent node can send a final frame indication to its parent’s parent node, and such final frame can be continuously sent towards the IAB donor CU. Whenever an IAB node sends such final frame, it should ensure all packets from such migrated IAB node are sent out. To achieve this, the final frame can include routing ID (BAP address and path ID). The reason is that at UL, such routing ID can uniquely identify a routing path from the migrated IAB node. 

Proposal 7: the IAB node can send final frame to its parent node, in which the routing ID determining the routing path from the migrated IAB node can be included.  
3 Conclusions
In this contribution, we discuss left issues for intra-CU migration, and propose: 
Proposal 1: the IP layers in the IAB donor DU should be deleted from the protocol stack of IAB node. 
Proposal 2: If time is not permitted, in Rel-16, the OAM based method is used for IAB donor CU’s IP address discovery.  Further work can be performed in Rel-17.
Proposal 3: the stop indication is needed in Step 5. 

Proposal 4: The new TNL address(es) can be configured together with old TNL addresses. 
Proposal 5: When and how to perform steps 11, 12 and 15 for the migrating IAB-node’s descendant nodes is up to IAB donor CU implementation.

Proposal 6: in Rel16, the legacy F1-U can be reused for unsuccessfully transmitted DL data derivation。
Proposal 7: the IAB node can send final frame to its parent node, in which the routing ID determining the routing path from the migrated IAB node can be included.  
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-----------------------------------Change 1-----------------------------------
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.

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.
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Figure 6.1.y-1: Protocol stack for F1-U of IAB
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Fig. 6.1.y-2: Protocol stack for F1-C of IAB

-----------------------------------Change 2-----------------------------------
8.2.x
Intra-CU topology adaptation procedure
During the intra-CU topology adaptation, the source and target parent node are served by the same IAB-donor-CU. The target parent node may use a different IAB-donor-DU than the source parent node. The source path may further have common nodes with the target path. Figure 8.2.x-1 shows an example of the topology adaptation procedure, where the migrating IAB-node changes from a source parent node to a target parent node, and the target parent node uses a different IAB-donor-DU than the source IAB-donor-DU.  
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Figure 8.2.x-1: IAB intra-CU topology adaptation procedure
1.
The migrating IAB-node MT sends a Measurement Report message to the source parent node DU. This report is based on a Measurement Configuration the migrating IAB-node MT received from the IAB-donor-CU before.

2.
The source parent node 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 a UE CONTEXT SETUP REQUEST message to the target parent node DU to create the UE context for the migrating IAB-node MT and setup one or more bearers. These bearers are used by the migrating IAB-node MT for its own data and signalling traffic. 
4.
The target parent node DU responds to the IAB-donor-CU with a UE CONTEXT SETUP RESPONSE message.

5.
The IAB-donor-CU sends a UE CONTEXT MODIFICATION REQUEST message to the source parent node DU, which includes a generated RRCReconfiguration message. The stop indication can be included in UE CONTEXT MODIFICATION REQUEST message.

6.
The source parent node DU forwards the received RRCReconfiguration message to the migrating IAB-node MT.

7.
The source parent node DU responds to the IAB-donor-CU with the UE CONTEXT MODIFICATION RESPONSE message.

8.
A Random Access procedure is performed at the target parent node DU.

9.
The migrating IAB-node MT responds to the target parent node DU with an RRCReconfigurationComplete message.

10.
The target parent node DU sends an UL RRC MESSAGE TRANSFER message to the IAB-donor-CU to convey the received RRCReconfigurationComplete message. Also, uplink packets can be sent from the migrating IAB-node MT, which are forwarded to the IAB-donor-CU through the target parent node DU. These DL and UL packets belong to the MT’s own signalling and data traffic.
11.
The IAB-donor-CU configures backhaul RLC channels and BAP-layer route entries on the target path between migrating IAB-node and target IAB-donor-DU. This step also includes 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 TNL address configuration may include the new TNL address(es) and the corresponding old TNL address before migration for each new one.

12.
All F1-U tunnels and F1-C are switched to use the migrating IAB-node’s new TNL address(es). 
13.
The IAB-donor-CU sends a UE CONTEXT RELEASE COMMAND message to the source parent node DU.

14.
The source parent node DU releases the migrating IAB-node MT’s context and responds the IAB-donor-CU with a UE CONTEXT RELEASE COMPLETE message.

15.
The IAB-donor-CU releases BH RLC channels and BAP routing entries on the source path. The migrating IAB-node may further release the TNL address(es) it used on the source path.   

Editor’s NOTE: In case that the source route and target route have common nodes, the BH RLC CHs and BAP routing entries of those nodes may not need to be released in Step 15. 
Steps 11, 12 and 15 also have to be performed for the migrating IAB-node’s descendant nodes.

Editor’s NOTE: when and how to perform Steps11, 12 and 15 for the migrating IAB-node’s descendant nodes is up to IAB donor CU implementation.
In upstream direction, in-flight packets between the source parent node and the IAB-donor-CU can still be delivered while the target path is already established. To determine the completion of in-flight packets, each intermediate IAB node in the source path can send the final frame to its parent node, in which the routing ID determines the routing path from the migrated IAB node to the donor CU in the source path.

In Rel16, the IAB-donor-CU can determine the unsuccessfully transmitted downlink data over the backhaul link based on legacy F1-U DDDS from IAB node.
Editor’s NOTE:
On-going downlink data in the source path may be discarded up to implementation.



-----------------------------------Change 3-----------------------------------
8.z.1
Standalone IAB integration
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.1-1: 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.1-1) 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 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. 

· 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. This may require the setup of a new backhaul channel or modification of the existing backhaul RLC channel between IAB-node 1 and IAB-donor-DU.
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. 
· 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 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/DS 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 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 2 can start serving the UEs.

Editor’s Note: In Rel-16, the IAB-node DU can discover the IAB-donor-CU’s IP address in the same manner as a normal DU. Alternative options will be considered in Rel-17.
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