


3GPP TSG-RAN WG2 Meeting #121bis-e	R2-2302931
Elbonia, 17 – 26 April 2023	


Agenda item:	7.12.3
Source:	Nokia, Nokia Shanghai Bell
Title:	Mobile IAB BAP configuration issues
WID/SID:	NR_mobile_IAB-Core - Release 18
Document for:	Discussion and Decision
1	Introduction
In RAN2#121, the following agreements were reached related to BAP configuration during mobile IAB migration:
· For the upstream data handling at the BAP of mobile IAB MT, one common default BAP configuration to be used by both logical DUs is the baseline. RAN2 to further discuss the need of using logical-DU-specific default BAP configuration (e.g. when the two logical DUs use different donor-DUs).
· For the upstream data handling at the BAP of mobile IAB MT, RAN2 assume that the F1AP BAP configuration for each logical DU should be configured/controlled by the DU’s respective donor-CU via the corresponding F1AP connection (To be confirmed by RAN3).
· For the downstream data handling arriving at the mobile IAB node, RAN2 assume upper layers (e.g. IP layer) can differentiate the data to different logical DUs based on e.g. the IP address, i.e. no need to introduce logical-DU-specific BAP address. (To be confirmed by RAN3).

In this contribution we discuss whether logical-DU-specific default BAP configuration is necessary or if one common default BAP configuration is sufficient.
2	Discussion
2.1	Default BAP configuration for logical DUs
During discussion R2-2300360 (“BAP open issues due to the DU migration (two logical DUs) in mobile IAB”) most companies expressed the view that the default upstream BAP configuration provided to the IAB-MT by RRC configuration (defaultUL-BAP-RoutingID and defaultUL-BH-RLC-Channel) was sufficient for both logical DUs at the mobile IAB node (i.e. it could be treated as a configuration common to both logical DUs). This assumption was agreed to be taken as the baseline.
However, in R2-2300360, there were several motivations mentioned for why it might be necessary (or at least beneficial) for the logical DUs to be configured with different default BAP configurations from different donor-CUs. We discuss these motivations further. 
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· 1st: To somehow speed up/give high priority to the F1 setup of the target logical DU.
· 2nd: To configure different routing path, if there are intermediate nodes between donor DU and migrating node.
· 3rd: To consider the RAN3 WA scenario “WA: The mIAB-MT and its co-located mIAB-DU can be handed over/migrated to different donor CUs.”
· For example, in the following figure [Figure 2.1-2], given there are some intermediate stationary nodes, if the donor CU1 and donor CU3 are in two different IP domains, the CU2 has to configure two different donor DUs (e.g., donor DU2a and donor DU2b), which belongs to the IP domains of donor CU1 and donor CU3, respectively. In this sense, logical-DU-specific default BAP configuration is a necessary configuration.


Figure 2.1-1: Mobile IAB node migration without intermediate node
Referring to Figure 2.1-1, the first motivation relates to speeding up F1 setup between the target logical DU (IAB-DU3b) and target donor (CU2) during migration. To do so, it was suggested that logical DU3b could be preconfigured with the default BAP settings for CU2 via RRC configuration from CU1. However, it is not clear that having a dedicated configuration for DU3b is necessary or would even speed up configuration in this case. In terms of BH RLC configuration, for non-F1-U traffic, DU3b and DU3a would already use the same BH radio link (between the mobile-IAB-MT3 and donor-DU1 before migration or between mobile-IAB-MT3 and donor-DU2 after migration); considering that the amount of non-F1-U traffic is relatively low, it is not clear why a dedicated BH RLC configuration for F1-C is needed for DU3b or even whether a dedicated configuration would practically help to speed up/prioritize F1 setup for DU3b. In terms of BAP routing ID configuration, DU1 and DU2 can already exchange UL IP packets e.g. via inter-donor rerouting, so it is also not very clear why a unique BAP routing ID would be required for F1-C traffic, which would initially get routed to the same donor-DU via the same path anyway.
Observation 1: It is not clear why a dedicated default UL BAP configuration (BH RLC and/or Routing ID) for each logical DU is necessary or helpful for speeding up/prioritizing F1 setup at the target logical DU during IAB node migration. 
Now, consider the second motivation, i.e. the case where there is an intermediate node between the donor DU and the migrating mobile IAB node. It is again not very clear why the ability to provide a different default UL BAP configuration for the limited amount of non-F1-U traffic at logical DU3b is needed or helpful, and a similar argument can be made as for the case of speeding up/prioritizing F1 setup that a common default UL BAP configuration at both logical DUs is sufficient in this scenario. 
Furthermore, it is noted that the agreed WI description for Rel-18 IAB R2-2300636 de-prioritizes optimizations for the scenario where the mobile IAB node is connected to an intermediate IAB node:· Define Procedures for migration/topology adaptation to enable IAB-node mobility, including inter-donor migration of the entire mobile IAB-node (full migration) [RAN3, RAN2]
· The mobile IAB-node can connect to a stationary (intermediate) IAB-node. Optimizations specific to the scenarios, where the mobile IAB-node connects to a stationary (intermediate) IAB-node, or where it directly connects to an IAB-donor-DU are de-prioritized.


Observation 2: It is not clear why a dedicated default UL BAP configuration (BH RLC and/or Routing ID) for each logical DU is necessary or helpful when there is an intermediate node between the mobile IAB node and the donor DU. Besides, optimizations related to intermediate IAB nodes are already de-prioritized in the WI.
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Figure 2.1-2: Mobile IAB node migration when logical DUs have different donor CUs than IAB-MT
Now, consider the case where the mobile IAB-MT and its logical DUs are each associated with different donors. This is illustrated in Figure 2.1-2, where IAB-MT3 has an RRC connection with donor CU2 (i.e. CU2 is the non-F1-terminating donor), IAB-DU3a has F1-termination at donor-CU1 and IAB-DU3b has F1-termination at donor-CU3. Here, the mobile IAB-DU migration occurs from CU1 to CU3.  
Assuming the default UL BAP configuration has been provided by CU2 via RRC and no new configuration for UL non-F1-U traffic has been provided by F1AP, similar arguments can be applied as for the earlier cases considered. Hence, there does not appear to be strong motivation for having different default UL BAP configurations for the non-F1-U traffic at each logical DU, since both DUs make use of the same BH radio link and since UL IP traffic can be re-routed from donor-DU2 to DU1/DU4.
Observation 3: It is not clear why a dedicated default UL BAP configuration (BH RLC and/or Routing ID) for each logical DU is necessary or helpful when the logical DUs F1-terminate at different donor CUs, which are also different from the non-F1-terminating CU, and no new UL BAP configuration has been provided to a logical DU by F1AP.
Proposal 1: When the mobile IAB-MT is (re)configured with a default UL BAP configuration, it applies the configuration to upstream non-F1-U traffic at both logical DUs.
In the above scenario, if the UL BAP configuration for non-F1-U traffic is reconfigured by CU1 via F1AP, some companies indicated this could create a problem during migration from CU1 to CU3, since CU2 would not necessarily know whether the default UL BAP configuration was still available at the IAB node. However, we think it is an inaccurate assumption that the default configuration would be discarded at the mobile IAB node since defaultUL-BAP-RoutingID and defaultUL-BH-RLC-Channel both have need code “M” (maintain) in the RRC specification TS 38.331. In other words, the default configuration is not lost at the IAB node (or DU3b) when CU1 reconfigures DU3a by F1AP. 
To remove ambiguity, the following could be clarified:
Proposal 2: When a logical DU is (re)configured with new UL BAP configuration via F1AP, the logical DU applies the configuration locally and the configuration at other logical DUs is unchanged.
So far, we have assumed IP connectivity between all the donor CUs. However, a sub-case of the one above is when CU1 and CU3 are in separate IP domains (no IP connectivity between them). Then the same default UL BAP configuration cannot be applied to logical DU3a and logical DU3b to route upstream non-F1-U traffic to donor CU1 and donor CU3, respectively. In our view, this scenario is likely an edge case/deployment issue since it seems unlikely that the F1-terminating donors CU1 and CU3 would be in separate IP domains while both still being in the same IP domain as the non-F1-terminating donor CU2. Besides, it is noted that RAN3 already agreed not to address scenarios where inter-donor IP connectivity is unavailable (see RAN3#119 draft meeting report, section 13.2).
Agreements: RAN3 not to work on solutions addressing use cases where inter donor IP connectivity is not available.
This problem could be left to implementation since it depends on proper configuration at the CUs.
Proposal 3: Scenarios where the F1-terminating donor-CUs of the logical DUs are in separate IP domains may be considered deployment issues, which can be handled by implementation.
3	Conclusion
This document has made the following observations:
Observation 1: It is not clear why a dedicated default UL BAP configuration (BH RLC and/or Routing ID) for each logical DU is necessary or helpful for speeding up/prioritizing F1 setup at the target logical DU during IAB node migration.
Observation 2: It is not clear why a dedicated default UL BAP configuration (BH RLC and/or Routing ID) for each logical DU is necessary or helpful when there is an intermediate node between the mobile IAB node and the donor DU. Besides, optimizations related to intermediate IAB nodes are already de-prioritized in the WI.
Observation 3: It is not clear why a dedicated default UL BAP configuration (BH RLC and/or Routing ID) for each logical DU is necessary or helpful when the logical DUs F1-terminate at different donor CUs, which are also different from the non-F1-terminating CU, and no new UL BAP configuration has been provided to a logical DU by F1AP.
And proposed the following:
Proposal 1: When the mobile IAB-MT is (re)configured with a default UL BAP configuration, it applies the configuration to upstream non-F1-U traffic at both logical DUs.
Proposal 2: When a logical DU is (re)configured with new UL BAP configuration via F1AP, the logical DU applies the configuration locally and the configuration at other logical DUs is unchanged.
Proposal 3: Scenarios where the F1-terminating donor-CUs of the logical DUs are in separate IP domains may be considered deployment issues, which can be handled by implementation.
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