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1 Introduction

This paper is for the following offline discussion:
	CB: # IAB4_IntMit

- Should specific solutions for PCI collision avoidance/resolution be adopted on top of existing ones?
- Should specific solutions for RACH collision avoidance/resolution be adopted on top of existing ones?

- Should specific solutions for resource coordination be adopted on top of existing ones?

(ZTE - moderator)
Summary of offline disc R3-225032


This discussion has two phases:

Phase 1: Converge on potential proposals. Please give your feedback before Thursday, August 18th at 23.59 UTC 
Phase 2: TBD

The following contributions will be discussed in this CB:

	R3-224357
	Discussion on the interference mitigation (Huawei)
	Discussion  

	R3-224379
	Interference mitigation for mobile IAB (Nokia, Nokia Shanghai Bell)
	Discussion  

	R3-224432
	Interference mitigation of mobile IAB-node mobility (Lenovo)
	Discussion 

	R3-224499
	Mitigation of Interference and Reference Signal Collisions for Mobile IAB-Nodes (Ericsson)
	Discussion 

	R3-224506
	PCI collision avoidance for mobile IAB (Qualcomm Inc.)
	Discussion 

	R3-224707
	Avoidance of resource collisions due to IAB-node mobility (Fujitsu)
	Discussion 

	R3-224714
	Discussion on mitigation of interference in mobile IAB scenario (ZTE)
	Discussion 

	R3-224769
	Discussion on mitigation of interference (Xiaomi)
	Discussion 

	R3-224828
	Discussion on mitigation of interference (samsung)
	Discussion 


2 For the Chair’s Notes

Propose to capture the following Agreements:

…

3 PHASE 1: Discussion

3.1 Handling of PCI collision
Based on the above mentioned contributions, all contributions agree that PCI of mobile IAB-DU could be configured via OAM as in current specification. The scenario of PCI collision includes PCI collision between mobile IAB-DU cell and fixed cell, and between mobile IAB-DU cells. 

Avoidance of PCI collision via OAM/PCI partitioning 
Based on contributions R3-224499 (Ericsson), R3-224432(Lenovo), R3-224379 (Nokia), R3-224769(Xiaomi), PCI partitioning (i.e. dedicated PCI space) could be used for mobile IAB to avoid PCI collision between mobile IAB-DU cell and fixed cells when the trajectory of mobile IAB node is predictable. R3-224506(Qualcomm) observes that with only 1008 PCI values available, PCI partitioning to avoid PCI collision for mobile IAB is not practical in many scenarios. And R3-224379 (Nokia) observes that the probability of PCI collision between mobile IAB-nodes depends on the use case and deployment scenario.

Q1: Do you agree that PCI collision in mobile IAB scenario could be avoided by OAM//PCI partitioning?   
	Company
	Yes/No
	Comments

	Xiaomi
	No
	For the mobile IAB node with known trajectory, the PCI collision can be avoided by OAM, however, there’re also many mobile IAB nodes without known trajectory out there, the PCI collision cannot be avoided in that case.
Even through there’re 1008 PCI values, some physical layer signals (SS, DMRS & SRS) are designed based on PCI, avoid interference should also consider PCI Mod3 (for PSS) interference, PCI Mod4 (for DMRS) interference and PCI Mod30 (for DMRS/SRS) interference, PCI partitioning cannot satisfy the requirements for mobile IAB.

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	


Detection of PCI collision

Assume that PCI collision occurs, the first issue is how to detect the PCI collision. Based on R3-224506(Qualcomm), enhancements to measurements in support of PCI collision detection are in RAN2 scope. Based on R3-224828(samsung), four cases should be considered for PCI conflict detection: Case 1: PCI conflict prediction before full migration; Case 2: PCI conflict detection during full migration; Case 3: PCI conflict detection after full migration; Case 4: PCI conflict between different mobile IAB nodes. Based on R3-224499 (Ericsson), detection of PCI collision could be already supported by existing PCI Optimisation Function. Based on R3-224714(ZTE), after receiving PCI of mobile IAB-DU cells via F1 setup procedure, the IAB-donor can detect whether the PCI of mobile IAB-DU cell collide with neighbour cells. And based on R3-224707(Fujitsu), some enhancements to F1AP or XnAP signaling are proposed so that F1-terminating donor-CU can determine whether PCI/RACH reconfiguration is needed.

Q2: Is there any enhancement needed for detection of PCI collision? If yes, what enhancement is needed? Is it in RAN2 or RAN3 scope?  
	Company
	Yes/No
	Comments

	Xiaomi
	Yes
	In our understanding, current PCI optimization function is for the stationary cells, but the cells provided by mobile IAB are moving and the trajectory for some of them cannot be predicted, and the collision caused by the moving cell may change fast compare to the fixed cell, we think the enhancements are needed and we can use existing PCI optimization function as baseline. And it’s in RAN3 scope, as the enhancement may focus on F1AP.

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	


How to reconfigure PCI

After PCI collision is detected, PCI could be reconfigured for mobile IAB-DU cell. Based on R3-224357(Huawei), R3-224499 (Ericsson), R3-224432(Lenovo), R3-224714(ZTE), legacy PCI Optimisation Function could be reused, i.e. donor CU can reconfigure the PCI of mobile IAB-DU cell. Based on R3-224707(Fujitsu), the F1-terminating donor-CU could reconfigure the PCI after detection of collision. Based on R3-224769(Xiaomi), the following two scenarios needs to be considered: scenario1, IAB-donor is changed, i.e. during full migration; scenario2, IAB-donor is unchanged, i.e. not in full migration. And mobile IAB-node, serving IAB-donor or target IAB-donor is responsible for the PCI/RACH (re)configuration. 

Regarding how to determine the PCI change, R3-224506(Qualcomm) proposes that the decision on network-controlled PCI change is conducted by the IAB-donor-CU-CP, and it is up to implementation. R3-224769(Xiaomi) proposes that some additional information should be considered for dynamic PCI/RACH (re)configuration. R3-224707(Fujitsu) proposes that the dynamic resource configuration could be performed according to the actual location.

Q3: Is there any enhancement needed for reconfiguration of PCI of mobile IAB-DU cell? If yes, what enhancement is needed?   
	Company
	Yes/No
	Comments

	Xiaomi 
	Depends
	There are two cases for PCI reconfiguration to be considered:
Case 1, the IAB-donor is not changed.

Case 2, the IAB-donor is changing, i.e. during full migration

For case1, legacy PCI reconfiguration can be reused.

For case2, since two logical DUs with different physical resources may be used in full migration, the PCI reconfiguration can be performed based on the procedure of full migration. 

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	


How to avoid UE service interruption due to PCI change
Based on R3-224379 (Nokia), when PCI collision occurs, the PCI of one of the colliding mobile IAB cells needs to be reconfigured, which would have impact to UEs connected to the mobile IAB-node that has to change the PCI. Based on R3-224357(Huawei), NW use handover procedure to switch the UEs to the new cell with this updated PCI. Based on R3-224506(Qualcomm), network-controlled PCI change should be supported without inter-donor full migration which use inter-cell UE handover while the mobile IAB-DU remains connected to the same CU. 
Q4: Is there any enhancement needed to avoid UE service interruption due to PCI change? If yes, what enhancement is needed?   
	Company
	Yes/No
	Comments

	Xiaomi
	Not sure
	We tend to agree handover procedure can be used to switch UEs to realize PCI reconfiguration, but the procedure may be the same as group UE mobility, we didn’t see any additional enhancements needed.

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	


Besides, the issue on PCI configuration of logical IAB-DU cells (e.g. whether the same or different PCIs are used between two logical DUs) mentioned in R3-224379 (Nokia) and R3-224432(Lenovo) is not covered in this CB since it will be discussed in CB # IAB2_Mobility. 
3.2 Handling of RACH collision
Regarding handling of RACH collision, it seems that two issues are mentioned in R3-224357(Huawei), R3-224432(Lenovo), R3-224499 (Ericsson), R3-224828(samsung), R3-224769(Xiaomi), R3-224707(Fujitsu), and R3-224714(ZTE). based on R3-224499 (Ericsson), no enhancement is needed 

- Issue 1: conflict of the RACH resource configuration

For issue 1, R3-224357(Huawei) proposes to ask RAN1 whether enhancement is needed for solving the potential confliction of the RACH resource configuration or any other physical resource configurations. 
R3-224769(Xiaomi) and R3-224707(Fujitsu) propose to use dynamic resource configuration (e.g. PCI/RACH, etc) for mobile IAB-DU. 
- Issue 2: collision of RACH attempts from UEs due to IAB node migration

For issue 2, R3-224432(Lenovo) observes that RACH-less handover for the served UEs can avoid the potential RACH collision due to mobile IAB-node mobility. And R3-224432(Lenovo) proposes to ask RAN1 to firstly evaluate whether the legacy RACH configurations are sufficient for the case that legacy handover including RACH needs to be performed. Based on R3-224828(samsung), some enhancements should be proposed to resolve RACH issues. Based on R3-224714(ZTE), the RACH collision issue may only exist in the full migration procedure without inter-topology transport, and the RACH collision issue could be discussed after we have conclusion on whether inter-topology transport is supported in full migration.
Q5-1: What’s the issue to be discussed regarding RACH collision in R18 mobile IAB, issue 1 and/or issue 2? 

Q5-2: For issue 1, is there any enhancement needed to resolve the issue? If yes, what enhancement is needed? Do we need to send an LS to RAN1 to ask RAN1 whether enhancement is needed for solving the potential conflict of the RACH or any other physical resource configurations?

Q5-3: For issue 2, is there any enhancement needed to resolve the issue? If yes, what enhancement is needed? Do we need to discuss this issue at the beginning of R18 IAB? 
	Company
	Yes/No
	Comments

	Xiaomi 
	Q5-1, both
Q5-2, Yes
Q5-3,

Should be discussed in RAN2
	We think both issues can be considered in R18 mobile IAB.
For issue1, we think the enhancement may be exchange some RACH configurations, similar to PCI configuration, to avoid configuration conflict considering the cell is always moving. Regarding send LS to RAN1, is the intension to let RAN1 design a new type of preamble or physical resource of RACH for the moving cells in mobile IAB? Not sure RAN1 has time to address such big issue. 
For issue2, we agree that RACH-less handover can be considered to avoid collision, but this may need to be discussed in RAN2 first.

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	


3.3 Resource coordination

Based on R3-224379 (Nokia), Rel.17 XnAP provides means can be reused to share relevant information about the cell configurations to anticipate potential interference issues while the IAB-node is moving, and RAN3 can wait conclusions of the other WGs whether Rel.17 provides sufficient information sharing between the nodes. Based on R3-224499 (Ericsson), resource coordination between the mIAB and its parent nodes is enabled by the existing XnAP and F1AP procedures for the coordination of semi-static cell-level configurations, and hence no further enhancement is needed. 

Q6: Is there any enhancement needed for resource coordination for interference mitigation in mobile IAB scenario? If yes, what enhancement is needed?  
	Company
	Yes/No
	Comments

	Xiaomi
	Yes
	We think the enhancements are needed. Existing cell-level configuration is for the fixed cell, of which the interference situation is almost static, but for the moving cells, things are different, resource coordination can be useful to avoid interference for right now and for the future as well. The detail enhancements may be further discussed based on the discussion above.

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	


3.4 Others 
Q7: Is there any other issue to be discussed for interference mitigation in mobile IAB scenario?  

	Company
	Comments

	
	

	
	

	
	

	
	

	
	

	
	


4 PHASE II: Convergence of PH1
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