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During the last RAN2 meeting, following agreement [1] was achieved for full migration,
· RAN2 focuses on the scenario where, during full migration, the UE sees the two logical DU cells as different physical cells (e.g. with different PCI if same carrier), and where the two logical DU cells use separate physical resources (i.e., different carriers, or orthogonal time and frequency resources of the same carrier, as supported by legacy L1).
This contribution mainly focuses on the remaining issues of full migration and interference mitigation for mobile IAB.
2 Discussion
2.1 BAP issues for full migration/DU migration
Regarding the two logical DUs, there exist some issues to be addressed in BAP to support full migration.
· Issue #1: How many sets of BAP configurations will be retained on the mobile IAB-MT?
Regardless of the migration sequence, there is only one IAB-MT but with two logical DUs controlled by different CUs at the mobile IAB-node at a time. Then, two logical DUs may receive two sets of F1AP configurations from different CUs. Then how many sets of BAP configurations will be retained on the IAB-MT side should be discussed. The key point is whether IAB-MT BAP configuration needs to differentiate the ones from CU1 and the other ones from CU2, i.e., logical DU specific IAB-MT BAP configuration.
· Issue #2: How does the BAP at IAB-MT differentiate the DL traffic to each collocated logical DU?
Since the two logical DUs can maintain their F1 interfaces to two different IAB-donor-CUs simultaneously, if the mobile IAB-MT receives a DL BAP PDU which contains the mobile IAB node’s BAP address, and the corresponding BAP SDU should be delivered to the upper layer of the IAB-MT’s BAP layer, the BAP entity at the mobile IAB-MT should know to which logical DU the BAP SDU is to be delivered. It is still unclear how the BAP entity at the mobile IAB-MT differentiates the DL traffic to which of the two different logical DUs. Some options based on BAP addresses allocated by different CUs or based on the IP address of different CUs can be considered.
Based on the above analysis, it is proposed following for further RAN2 discussion as open issues. Note RAN2 can start the discussion with the understanding that RAN3 agree to support the DU migration.
Proposal 1: RAN2 to discuss the BAP impacts by using the two logical DUs in full/DU migration of mobile IAB:
· Whether the two logical DUs share the same “BAP configuration of IAB-MT side”, including the RRC configured and F1AP configured BAP configuration;  
· How the mobile IAB-MT determines the destination of a DL BAP data to the corresponding logical DU (e.g., via BAP address or IP address etc.);
[bookmark: _GoBack]2.2 PCI collision 
The following ANR function mentioned in TS 38.300 [2] can be applied to PCI collision prediction and handling.
	The ANR function resides in the gNB and manages the Neighbour Cell Relation Table (NCRT). Located within ANR, the Neighbour Detection Function finds new neighbours and adds them to the NCRT. ANR also contains the Neighbour Removal Function which removes outdated NCRs. The Neighbour Detection Function and the Neighbour Removal Function are implementation specific.
An existing NCR from a source cell to a target cell means that gNB controlling the source cell:
a)	Knows the global and physical IDs (e.g. NR CGI/NR PCI, ECGI/PCI) of the target cell.
b)	Has an entry in the NCRT for the source cell identifying the target cell.
c)	Has the attributes in this NCRT entry defined, either by OAM or set to default values.
NCRs are cell-to-cell relations, while an Xn link is set up between two gNBs. Neighbour Cell Relations are unidirectional, while an Xn link is bidirectional.
NOTE:	The neighbour information exchange, which occurs during the Xn Setup procedure or in the gNB Configuration Update procedure, may be used for ANR purpose.
The ANR function also allows OAM to manage the NCRT. OAM can add and delete NCRs. It can also change the attributes of the NCRT. The OAM system is informed about changes in the NCRT.



When a possible PCI conflict is detected, the gNB may update the PCI based on the maintained NCRT. However, things may be different in the mobile IAB cell scenario where IAB cells may appear and disappear from the neighbourhood very frequently. The ANR function thus requires frequent NCRT updates, resulting in network maintenance overheads. Since the neighbouring cell info is obtained from the UE measurement report, one possible method to relieve the overhead may be that the UE indicates that the neighbouring cell is a mobile IAB cell (so that NW can omit the mobile IAB cell or do some specific handling for the NCRT update), or UE simply skips reporting the mobile IAB cell.
Therefore, it is proposed,
Proposal 2: In ANR feature, RAN2 to discuss the following handlings to avoid frequent NCRT update, considering that the mobile IAB cell may appear or disappear from the neighbour very frequently:
· UE indicates whether a neighbour cell is a mobile IAB cell, or
· UE just skips reporting the mobile-IAB cell.
Furthermore, the legacy ANR solution or inter-CU coordination may not be sufficient for PCI conflict management in the mobile IAB scenario, even though they handle the stationary deployment well. Considering a scenario where two different mobile IAB cells with the same PCI meet each other due to mobility, PCI conflicts may not be handled in a timely manner, causing interference to UEs.
Observation 1: The legacy ANR solution/CU coordination may not be sufficient/timely when two mobile IAB nodes move into the same area fast, which may result in PCI collision between the two mobile IAB nodes.
In this case, early PCI conflict detection methods, e.g., by IAB-MT/UE, may require further discussions. In addition, we observe: 
Observation 2: UE may not be able to detect the PCI collision, in case of two intra-frequency cells with the same PCI (e.g., not being able to decode the MIB due to interference).
Proposal 3: RAN2 to discuss whether to support the solution of PCI collision detection by IAB-MT.
Besides, according to the last RAN3 agreements [3], RAN2 can have the same assumption on handling UE in case of PCI update.
· PCI-change on the IAB-node can be supported via handover of connected UEs between cells using old and new PCI, respectively.
Observation 3: RAN3 agreed “PCI-change on the IAB-node can be supported via handover of connected UEs between cells using old and new PCI, respectively.”
2.3 TAC/RANAC issues 
2.3.1 TAC
According to the last RAN3 agreement [3], both static and changeable TAC need further discussion. The following discusses the UE and RAN impacts in the case of static TAC and changeable TAC.
· Static TAC
For predictable limited mobility scenarios, static TAC can be achieved by OAM. However, for the more general scenarios, if the mobile IAB cell broadcasts a static TAC, it means that the TAC can no longer represent the physical location of the UE. The potential impacts are summarized below,
· UE impacts:
On-board UEs:
The UEs will not initiate Mobility Registration Update caused by TA change outside the RA.
Surrounding UEs:
When the IAB node moves to an area where the surrounding UEs camp on macro base stations and the UEs detect a new cell that broadcasts a new TAC, the UEs consider that they move to a new TA outside the RA and will initiate a mobility registration update. When the IAB node continues to move for a long distance, surrounding UEs cannot detect the IAB cell and then camp on cells of macro base stations that broadcast different TACs. The UEs may have to initiate the Mobility Registration Update again.
· RAN impacts:
When the mobile IAB-DU configured with a static TAC performs the F1 setup procedure, the donor gNB shall perform gNB Configuration Update towards 5GC to add the TAI supported by the mobile IAB node into the TA list of donor gNB. Similarly, when the mobile IAB node releases the F1 connection, the donor gNB shall perform gNB Configuration Update towards 5GC to delete the TAC supported by the mobile IAB node from the TA list of donor gNB.
· Changeable TAC 
For the mobile IAB cell broadcasting changeable TAC, it means that the TAC is associated with the physical location of the mobile IAB node. The potential impacts are summarized below,
· UE impacts:
On-board UEs:
Signalling overhead of Mobility Registration Update initiated by UE when UE detects it is entering a TA that is not in the RA.
Surrounding UEs:
If the mobile IAB node broadcasts a TAC related to the actual physical location, the surrounding UEs may not trigger Mobility Registration Update if this TAC is within the RA. 
· RAN impacts:
Since TACs are preconfigured by OAM, RAN-based solutions may be required to support TAC updates.
Given the above analysis, the impact of the changeable TAC on the network is only signalling overhead, which is also necessary for the legacy network configuration update and UE movement. However, static TACs have a great impact on UE and RAN.
Observation 4: For predictable limited mobility scenarios, static TAC can be implemented through OAM.
Observation 5: For general scenarios, static TAC has greater impacts on UE and network compared with changeable TAC.
In addition, according to the conclusion for KI #3 in TR 23.700-05 [4], 
	During MBSR's mobility, the TAC broadcasted by the MBSR is the same as the TAC of the cell where the IAB-UE is located. When the IAB-UE enters to a new TA, the cell broadcasting information is updated accordingly.


Therefore, it is proposed,
Proposal 4: RAN2 confirm the SA2 TR conclusion: TAC broadcasted by mobile IAB is the same as the TAC of mobile IAB-MT’s parent cell.
2.3.2 RANAC
An RNA managed by RAN is assigned to the UE when the UE is released to the INACTIVE mode. The UE will initiate the RNAU procedure when moving to a cell not in the RNA. To be specific, the RNA can be configured via a list of cell IDs, RANACs, or TACs. The following discusses the static and changeable impacts under the three RNA configurations. 
· RNA configured via a cell ID list
The cell ID refers to the NCGI, so whether it is static or changed should follow the RAN3 agreement that “The NCGI of the mobile IAB-DU cell is changed when the F1-terminating donor CU of the mobile IAB-DU is changed”. 
· RNA configured via a RANAC list
Static RANAC 
· UE impacts:
On-board UEs: (misunderstanding on the UE’s last serving gNB)
On-board INACTIVE UEs will not initiate the RNAU procedure due to the unchanged RANAC. When the IAB-node continues to move for a long distance and connects to a new donor-gNB not having Xn interface with the last serving gNB, RAN may not be able to find the on-board INACTIVE UEs using RAN paging.
Surrounding UEs: (frequent RNAU)
Similar to the static TAC case, frequent RNAU will be performed by the surrounding INACTIVE UEs.
· RAN impacts:
Similar to the fixed TAC case, frequent NG-RAN NODE CONFIGURATION UPDATE will be performed.
Changeable RANAC 
· UE impacts:
On-board UEs:
Signalling overhead of RNAU initiated by UE when UE detects it is entering a cell not in the RNA.
Surrounding UEs:
If the mobile IAB cell broadcasts a RANAC related to the actual physical location, the surrounding UEs may not trigger RNAU if this RANAC is within the RNA. 
· RAN impacts:
RAN-based solutions may be required to support RANAC updates.
· RNA configured via a TAC list
Wait and follow the conclusion of TAC.
Given the above analysis, for the RANAC-based RNA configuration, static RANACs have a great impact on UE and RAN than changeable RANACs. 
Observation 6: Static RANAC has a greater impact on UE and RAN than changeable RANAC.
As for the RANAC update mechanisms, two options are provided as follows,
· Option #1:
Similar to the TAC case, the RANAC broadcast by the mobile IAB-cell is the same as the RANAC of the mobile IAB-MT’s parent cell.
· Option #2:
The F1-terminating IAB-donor-CU determines when and how to change the RANAC of the mobile IAB cell. F1AP signalling for RANAC updates may be required.
Therefore, it is proposed, 
Proposal 5: RAN2 to discuss the following options for RANAC updates,
· Option 1: The RANAC broadcasted by the mobile IAB is the same as the RANAC of the mobile IAB-MT’s parent cell.
· Option 2: The F1 terminating donor CU determines when and how to change the RANAC of the mobile IAB cell. Up to RAN3 to support F1AP signaling for RANAC update.
2.4 UL flow control for mobile IAB 
For R16/17 IAB, only DL HbH flow control is supported. To further enhance the multi-hop performance, the UL HbH flow control should be considered in R18.
This enhancement is particularly useful in mobile IAB cases, considering the served UEs are handed over together with the mobile node. After the mobile HO, the sudden UL traffic from served UEs will consume the BH link resources between the mobile IAB-node and its parent node. Potential UL congestion mitigation requires more granular feedback information per BH RLC and/or per routing ID. It will help the mobile IAB to control the UL transmission at each BH RLC/routing ID level, rather than just throttling the traffic per BH link level based on the scheduled UL grant.
Observation 7: The UL traffic burst from the mobile IAB-MT to its target parent IAB-node may cause UL congestion, due to the migration of a large number of served UEs together with the mobile IAB.
In addition, the spec impact is quite less, since the DL flow control BAP control PDU format can be reused.
Observation 8: Only a minor BAP spec update is needed to clarify that the legacy DL flow control BAP control PDU can be applied to UL. 
Proposal 6: Consider to introduce the UL HbH flow control in R18.
3 Conclusion
This paper mainly discusses the remaining issues of full migration and interference mitigation for mobile IAB, and we provide the following observations and proposals:
Observation 1: The legacy ANR solution/CU coordination may not be sufficient/timely when two mobile IAB nodes move into the same area fast, which may result in PCI collision between the two mobile IAB nodes.
Observation 2: UE may not be able to detect the PCI collision, in case of two intra-frequency cells with the same PCI (e.g., not being able to decode the MIB due to interference).
Observation 3: RAN3 agreed “PCI-change on the IAB-node can be supported via handover of connected UEs between cells using old and new PCI, respectively.”
Observation 4: For predictable limited mobility scenarios, static TAC can be implemented through OAM.
Observation 5: For general scenarios, static TAC has greater impacts on UE and network compared with changeable TAC.
Observation 6: Static RANAC has a greater impact on UE and RAN than changeable RANAC.
Observation 7: The UL traffic burst from the mobile IAB-MT to its target parent IAB-node may cause UL congestion, due to the migration of a large number of served UEs together with the mobile IAB.
Observation 8: Only a minor BAP spec update is needed to clarify that the legacy DL flow control BAP control PDU can be applied to UL. 
BAP issues in full/DU migration
Proposal 1: RAN2 to discuss the BAP impacts by using the two logical DUs in full/DU migration of mobile IAB:
· Whether the two logical DUs share the same “BAP configuration of IAB-MT side”, including the RRC configured and F1AP configured BAP configuration;  
· How the mobile IAB-MT determines the destination of a DL BAP data to the corresponding logical DU (e.g., via BAP address or IP address etc.);
PCI collision
Proposal 2: In ANR feature, RAN2 to discuss the following handlings to avoid frequent NCRT update, considering that the mobile IAB cell may appear or disappear from the neighbour very frequently:
· UE indicates whether a neighbour cell is a mobile IAB cell, or
· UE just skips reporting the mobile-IAB cell.
Proposal 3: RAN2 to discuss whether to support the solution of PCI collision detection by IAB-MT.
TAC/RANAC
Proposal 4: RAN2 confirm the SA2 TR conclusion: TAC broadcasted by mobile IAB is the same as the TAC of mobile IAB-MT’s parent cell.
Proposal 5: RAN2 to discuss the following options for RANAC updates,
· Option 1: The RANAC broadcasted by the mobile IAB-cell is the same as the RANAC of the mobile IAB-MT’s parent cell.
· Option 2: The F1-terminating IAB-donor-CU determines when and how to change the RANAC of the mobile IAB cell. Up to RAN3 to support F1AP signaling for RANAC update.
Others
Proposal 6: Consider to introduce the UL HbH flow control in R18.
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