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1 Introduction
WID of mobile IAB (RP-213601) was agreed in RAN#94e [1]. The related WID objectives on inter-donor full migration and mitigation of interference are summarized below.

· 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]

· Mitigation of interference due to IAB-node mobility, including the avoidance of potential reference and control signal collisions (e.g. PCI, RACH). [RAN3, RAN2]
The following principles should be respected:

· Mobile IAB-nodes should be able to serve legacy UEs.

· Solutions providing optimization for Mobile IAB may entail Rel-18 UE enhancements, provided that such enhancements are backwards compatible
In RAN2#119-e [2], the following directions on inter-donor full migration and mitigation of interference were endorsed for further study in this meeting:

· The following Points are Endorsed, i.e. for the plan for next meeting (after one round of discussion at R2 119-e): 

P3: For “dual-DU-way” of doing full migration, RAN2 may discuss whether the legacy UE should see the two logical cells/DUs as separate or same physical cell(s), and what procedure(s) the legacy UE needs to perform in either case. 

P4: RAN2 may discuss whether there are issues with PCI partitioning that needs to/can be addressed (to be used in applicable scenario), if any found within R2 scope. May discuss need for and feasibility from R2 point of view of a dynamic PCI change mechanism. May also discuss whether enhancements to/vs current UE/MT reporting are useful/necessary to improve PCI collision detection. 

P5: RAN2 may discuss whether there is a problem of RACH configuration collision between mobile IAB and stationary network from RAN2 perspective and/or whether RAN2 should ask RAN1 to consider RAN1-related aspects. 
In this contribution, we share our views on below key issues, which includes:

· RAN2 aspects of inter-donor full migration 
· PCI collision
· RACH configuration collision
Please note that the mobility enhancement is discussed in our companion contribution [3].

2 Discussion 
2.1 RAN2 aspects of inter-donor full migration
In this section, we discuss RAN2 aspects on inter-donor full migration. The procedure is illustrated in Figure.1, where both MT and DU of IAB node 3 are migrated to donor CU2 and thereby its connected UE1 and UE2 are group handover to CU2 as well. 
Note that inter-donor partial migration has been specified in Rel-17 eIAB, where only MT of the migration IAB node is migrated to another donor CU and its DU is still connected to the old donor CU. In this case, its connected UEs don't need to perform group handover.
Observation 1: Inter-donor partial migration has been specified in Rel-17 eIAB, where only MT of the migration IAB node is migrated to another donor CU and its DU is still connected to the old donor CU. In this case, its connected UEs don't need to perform group handover.
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Figure.1 Illustration of inter-CU full migration
Thus, the delta between partial migration and full migration is the procedure of inter-donor DU switch. Meanwhile, in RAN2#119-e [2], another solution (i.e. Big Bang relocation: CU + DU + All UEs are moved at the same time) was discussed, as captured in below copy of Chair Notes:
R2-2207122
Discussion on Migration and PCI handling of mobile IAB-node
Intel Corporation
discussion
Rel-18
NR_mobile_IAB-Core
· Noted

DISCUSSION on full migration

-
Chair: this is just an initial exchange of understandings and views to get on the same page. RAN3 will need to progress on full migration for a better baseline. 

-
Ericsson think we can maybe list the different options, but better to wait For R3. Think group mobility can be different dep on R3 decisions. 

-
AT&T think a main difference is that these migrations need to happen fast. Are targeting FR2. LG agrees that the time criticality is a major aspect. 

-
QC think A and B reflect the papers submitted. 

-
Huawei think the two understandings are not mutually exclusive. Think B could be reestablishment, Ericsson think B is not reestablishment.  

-
QC point out that there is a security change, maybe something to look at

The understandings in inputs to the current meeting: 

   A) In the dual DU approach the CU change (from UE point of view) is done by moving UEs from one CU/DU to the other CU/DU (e.g. can be one by one, sequentially).

   B) Big Bang relocation: CU + DU + All Ues are moved at the same time. 

Since partial migration procedure has been specified in Rel-17 eIAB, the delta from full migration is inter-donor DU switch + UE group handover. Thus, we think it is not necessary to design a new Big Bang relation procedure from beginning. We regard it is kind of optimization and should be avoided. 

Observation 2: Since partial migration procedure has been specified in Rel-17 eIAB, the delta of full migration is small (i.e. inter-donor DU switch + UE group handover). It is not necessary to design a new Big Bang relation procedure from beginning. 

Thus, we propose to pursue sequential procedure of partial migration and inter-donor DU switch. 

Proposal 1: For inter-donor full migration, pursue sequential procedure of Rel-17 specified inter-donor partial migration and inter-donor DU switch to be specified in RAN3 only. 
Then, we think there is another issue needs to be considered when traditional HO is used during inter-donor full migration: when the handover command is sent to the UEs. Specifically, we have the following 2 alternatives:

· Alt-1: Handover command for UE group mobility is sent before migration of IAB-MT

· Alt-2: Handover command for UE group mobility is sent after migration of IAB-DU

Both alternatives need spec changes, and they are illustrated in Figure.2.
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Figure.2 Illustration of two alternatives for UE group mobility via traditional HO

The pros / cons and spec impacts are summarized in Table.1.

	
	Spec impacts
	Pros
	Cons

	Alt-1
	1. Need to specify how RRCReconfigurationComplete message is sent to target donor when the path is not established.

2. To reduce interruption, new data forwarding mechanism should be introduced before IAB node migration procedure completes    
	Shorter interruption time if new data forwarding mechanism is introduced before IAB node migration procedure completes    
	Not aligned procedure with CHO 

	Alt-2
	Need to specify how RRCReconfiguration message is sent from source donor to the UE when the path is already released 
	Aligned procedure with CHO (only Alt-2 can work in CHO solution)
	Longer interruption time to wait completion of all its parents IABs nodes' migration


Table. 1 Comparison between the two alternatives for UE group mobility via traditional HO

As can be observed from Table.1, both alternatives have pros and cons. And they require both RAN2 and RAN3 impacts. RAN2 need to first address this issue with RAN3.

Proposal 2: For inter-donor full migration, RAN2 and RAN3 need to down-select between below 2 alternatives as both have RAN2 and RAN3 spec impacts with different pros / cons:

· Alt-1: Handover command for UE group mobility is sent before migration of IAB-MT
· Need to specify how RRCReconfigurationComplete message is sent to target donor when the path is not established.

· To reduce interruption, new data forwarding mechanism should be introduced before IAB node migration procedure completes    
· Alt-2: Handover command for UE group mobility is sent after migration of IAB-DU
· Need to specify how RRCReconfiguration message is sent from source donor to the UE when the path is already released
Next, we would like to discuss whether the legacy UE should see the two logical cells/DUs as separate or same physical cell(s). This issue was discussed in RAN2#119-e [2], and captured in Chair Notes:
· The following Points are Endorsed, i.e. for the plan for next meeting (after one round of discussion at R2 119-e): 

P3: For “dual-DU-way” of doing full migration, RAN2 may discuss whether the legacy UE should see the two logical cells/DUs as separate or same physical cell(s), and what procedure(s) the legacy UE needs to perform in either case. 

In Rel-17 discussion of full migration in stationary IAB, RAN2 had discussed whether the two logical DUs could share the same physical resources and/or the same PCIs, after reception of LS from RAN3. Finally, RAN2 agreed:

· R2 assumes that the UE need to be able to treat the separate resources as different cells on L1. 
In our understanding, this is just a specification modelling issue (i.e. no impact to legacy UE behaviour). More specifically, if treating as different physical cell, the legacy UE behaviour needs to be described on top of existing handover procedure. Otherwise (i.e. treating as same physical cell), the legacy UE behaviour needs to be described on top of existing RRC reconfiguration procedure. So, we don't think it is an essential issue.  

Observation 3: In Rel-18 full migration, whether legacy UEs see the two logical DUs as separate or same physical cells is just a specification modelling issue without impact to legacy UE behaviour. So, it is not an essential issue. 
Since it is not an essential issue, we don't see strong argument to adopt a different model from the model defined in Rel-17. Actually, we believe legacy UE should not be able to differentiate whether it is a Rel-17 migration or Rel-18 migration. Thus, we propose to use the same model of Rel-17. Otherwise, RAN2 may need some extra spec efforts on how legacy UE to decide whether the behaviour is for Rel-18 migration or Rel-17 migration.

Proposal 3: Because legacy UE should not be able to differentiate whether it is a Rel-17 migration or Rel-18 migration, the same modeling of Rel-17 is reused for Rel-18 full migration (i.e. R2 assumes that the UE need to be able to treat the separate resources as different cells on L1)

Finally, we think another RAN2 issue is whether to support inter-donor UE group RRC re-establishment procedure. Please note that only intra-donor RRC re-establishment was specified in Rel-16 IAB up to now. Since inter-donor full migration is supported in Rel-18 mobile IAB, we think it is necessary to also support it when it is triggered by BH RLF or migration failure. The requirement should be similar to group UE handover, i.e., the group of UE which re-established in another donor CU should update its security context.   

Observation 4: Only intra-donor RRC re-establishment was specified in Rel-16 IAB. And its UE behaviour is quite similar to group handover caused by inter-donor full migration 
Proposal 4: RAN2 discuss how to support inter-donor UE group RRC re-establishment triggered by BH RLF and migration failure.
2.2 PCI collision
When IAB node is moving, PCI of its DU is more likely to collide with neighbor cells because static PCI mapping via OAM/CU may not work. Whether to enhance PCI collision avoidance was discussed in RAN2#119-e [2], and captured in Chair Notes:
· The following Points are Endorsed, i.e. for the plan for next meeting (after one round of discussion at R2 119-e): 

P4: RAN2 may discuss whether there are issues with PCI partitioning that needs to/can be addressed (to be used in applicable scenario), if any found within R2 scope. May discuss need for and feasibility from R2 point of view of a dynamic PCI change mechanism. May also discuss whether enhancements to/vs current UE/MT reporting are useful/necessary to improve PCI collision detection. 
In our understanding, the static PCI partitioning approach (i.e. a reserved set of PCIs only for mobile IAB DUs) may not be sufficient in some scenario of mobile IAB:

1) It works only when all mobile IAB nodes move within non-overlapping areas. When more than two mobile IAB nodes' moving trajectories have overlapping, the PCI partitioning approach may fail because PCI of one DU is more likely to collide with each other. 

2) Its scalability is questioned in wide area deployment.
3) Such static resource partitioning is not flexible and inefficient for operator. 
Observation 5: The static PCI partitioning approach (i.e. a reserved set of PCIs only for mobile IAB DUs) may not be sufficient in some scenario of mobile IAB:

1) It works only when all mobile IAB nodes move within non-overlapping areas. 
2) Its scalability is questioned in wide area deployment.
3) Such static resource partitioning is not flexible and inefficient for operator. 

We suggest RAN2 to confirm the issue.

Proposal 5: RAN2 conclude that static PCI partitioning approach (i.e. a reserved set of PCIs only for mobile IAB DUs) may not work in some scenario of mobile IAB. 
With regarding to the solution, we think there are two alternatives:
· Alt-1: Mobile IAB node reports its location to the IAB-donor-CU which predicts potential PCI collision
· Alt-2: Enhance UE/MT measurement reporting on potential PCI collision
For Alt-1, we think it already can be supported with IAB-donor-CU implementation because UE location reporting mechanism was specified in NR Rel-16 SON/MDT. We are not sure what further specification efforts are needed.  
Observation 6: Because UE location reporting mechanism was specified in NR Rel-16 SON/MDT, predicting potential PCI collision based on mobile IAB location is already supported via donor-CU implementation. 
For Alt-2, we think one feasible solution is that the UE can be configured to measure and report the PCIs of serving cell and neighbor cells to donor CU to avoid collision. One may argue that existing reportCGI procedure can serve this purpose. However, the reportCGI procedure requires the UE to read neighbor cell's SIB1 to acquire NCGI which is used by gNB to manage the Neighbour Cell Relation Table (NCRT). The SIB1 decoding for each neighbor cell incurs latency and UE power consumption. And it is an overkill because IAB-donor-CU just needs to know neighbor cells' PCIs to identify potential PCI collision. 
Observation 7: The existing reportCGI procedure requires the UE to decode neighbor cell's SIB1 to acquire NCGI which is used by gNB to manage the Neighbour Cell Relation Table (NCRT). It is an overkill because IAB-donor-CU just needs to know neighbor cells' PCIs to identify potential PCI collision.
Thus, we propose
Proposal 6: For dynamic PCI collision prevention solution, the UE can be configured to measure and report the PCIs of neighbor cells to IAB-donor-CU without need to read SIB1 of neighbor cells for NCGI.
2.3 RACH configuration collision
Similar to PCI collision, RACH configuration of moving IAB DU is more likely to collide with RACH configurations of neighbor cells. This issue is also discussed in RAN2#119-e [2], and captured in Chair Notes:
· The following Points are Endorsed, i.e. for the plan for next meeting (after one round of discussion at R2 119-e): 

P5: RAN2 may discuss whether there is a problem of RACH configuration collision between mobile IAB and stationary network from RAN2 perspective and/or whether RAN2 should ask RAN1 to consider RAN1-related aspects. 

In our understanding, this is a RAN3 issue, and RAN3 has introduced RACH reporting as one SON feature in NR Rel-16, which is also captured in TS 38.300:

From TS 38.300:

15.5.3
Support for RACH Optimization

RACH optimization is supported by UE reported information made available at the NG RAN node and by PRACH parameters exchange between NG RAN nodes.

The contents of the RACH information report comprise of the following:

-
Contention detection indication per RACH attempt;

-
Indexes of the SSBs and number of RACH preambles sent on each tried SSB listed in chronological order of attempts;

-
Indication whether the selected SSB is above or below the rsrp-ThresholdSSB threshold per RACH attempt.

As we can see, RACH configuration already can be reported by the UE to Network. Meanwhile, RAN3#117-e has agreed that no enhancements are needed for RACH collision avoidance from RAN3 perspective [4].
From RAN3 perspective, no enhancements are needed for RACH collision avoidance unless requested by other WGs.
Observation 8: RAN3 has specified the UE can be configured to report RACH configuration as one SON feature in NR Rel-16. And RAN3#117-e has agreed that no enhancements are needed for RACH collision avoidance from RAN3 perspective.

We are not sure what RAN2 specific issue is caused by RACH configuration in mobile IAB. Actually, we think even if RACH configuration collision happens between two nearby cells, its system impacts are quite limited:  

· It will not have impacts to UEs in CONNECTED state, and thereby not incur connection interruption issue.  
· It may increase preamble collision probability, but it will only impact UEs in IDLE / INACTIVE state when the cell loading is heavy.   
Thus, we tend to think RAN2 can send LS to RAN1 only if RAN2 can identify specific questions for RAN1. Because RAN1 load is already quite heavy, RAN2 should avoid sending open-ended questions to RAN1 (e.g. RAN2 just ask RAN1 what issues RAN1 see).  

Proposal 7: On RACH configuration collision between mobile IAB and stationary network, RAN2 don't send LS to RAN1 unless RAN2 can identify specific questions for RAN1. Open-ended questions to RAN1 should be avoided. 
3 Conclusion
In this contribution, we discuss inter-donor full migration and mitigation of interference for Rel-18 mobile IAB. Our observations are:
Observation 1: Inter-donor partial migration has been specified in Rel-17 eIAB, where only MT of the migration IAB node is migrated to another donor CU and its DU is still connected to the old donor CU. In this case, its connected UEs don't need to perform group handover.
Observation 2: Since partial migration procedure has been specified in Rel-17 eIAB, the delta of full migration is small (i.e. inter-donor DU switch + UE group handover). It is not necessary to design a new Big Bang relation procedure from beginning. 

Observation 3: In Rel-18 full migration, whether legacy UEs see the two logical DUs as separate or same physical cells is just a specification modelling issue without impact to legacy UE behaviour. So, it is not an essential issue. 
Observation 4: Only intra-donor RRC re-establishment was specified in Rel-16 IAB. And its UE behaviour is quite similar to group handover caused by inter-donor full migration 
Observation 5: The static PCI partitioning approach (i.e. a reserved set of PCIs only for mobile IAB DUs) may not be sufficient in some scenario of mobile IAB:

1) It works only when all mobile IAB nodes move within non-overlapping areas. 
2) Its scalability is questioned in wide area deployment.
3) Such static resource partitioning is not flexible and inefficient for operator. 

Observation 6: Because UE location reporting mechanism was specified in NR Rel-16 SON/MDT, predicting potential PCI collision based on mobile IAB location is already supported via donor-CU implementation. 
Observation 7: The existing reportCGI procedure requires the UE to decode neighbor cell's SIB1 to acquire NCGI which is used by gNB to manage the Neighbour Cell Relation Table (NCRT). It is an overkill because IAB-donor-CU just needs to know neighbor cells' PCIs to identify potential PCI collision.
Observation 8: RAN3 has specified the UE can be configured to report RACH configuration as one SON feature in NR Rel-16. And RAN3#117-e has agreed that no enhancements are needed for RACH collision avoidance from RAN3 perspective.

Based on observations, our proposals are:
RAN2 aspects of inter-donor full migration 

Proposal 1: For inter-donor full migration, pursue sequential procedure of Rel-17 specified inter-donor partial migration and inter-donor DU switch to be specified in RAN3 only. 

Proposal 2: For inter-donor full migration, RAN2 and RAN3 need to down-select between below 2 alternatives as both have RAN2 and RAN3 spec impacts with different pros / cons:

· Alt-1: Handover command for UE group mobility is sent before migration of IAB-MT
· Need to specify how RRCReconfigurationComplete message is sent to target donor when the path is not established.

· To reduce interruption, new data forwarding mechanism should be introduced before IAB node migration procedure completes    
· Alt-2: Handover command for UE group mobility is sent after migration of IAB-DU
· Need to specify how RRCReconfiguration message is sent from source donor to the UE when the path is already released
Proposal 3: Because legacy UE should not be able to differentiate whether it is a Rel-17 migration or Rel-18 migration, the same modeling of Rel-17 is reused for Rel-18 full migration (i.e. R2 assumes that the UE need to be able to treat the separate resources as different cells on L1)

Proposal 4: RAN2 discuss how to support inter-donor UE group RRC re-establishment triggered by BH RLF and migration failure.

PCI collision

Proposal 5: RAN2 conclude that static PCI partitioning approach (i.e. a reserved set of PCIs only for mobile IAB DUs) may not work in some scenario of mobile IAB. 
Proposal 6: For dynamic PCI collision prevention solution, the UE can be configured to measure and report the PCIs of neighbor cells to IAB-donor-CU without need to read SIB1 of neighbor cells for NCGI.

RACH configuration collision

Proposal 7: On RACH configuration collision between mobile IAB and stationary network, RAN2 don't send LS to RAN1 unless RAN2 can identify specific questions for RAN1. Open-ended questions to RAN1 should be avoided. 
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