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Introduction
In RAN1#92bis, the following agreements on link management were reached [1] :
Agreements:
· Measurements on multiple backhaul links for link management and route selection should be studied. 
· Mechanisms for efficient route switching or transmission/reception on multiple backhaul links simultaneously (e.g. multi-TRP operation and intra-frequency dual connectivity) should be studied.
· Note: The feasibility of (1) may depend on architectures considered in RAN2/3. 
· Mechanisms for scheduling coordination, resource allocation, and route selection across IAB nodes/donors and multiple backhaul hops should be studied.
· Mechanisms for efficient TDM/FDM/SDM multiplexing of access/backhaul traffic across multiple hops considering an IAB-node half-duplex constraint should be studied.
· The impact of cross-link interference on access and backhaul links (including across multiple hops) should be studied.
· Interference measurement and management solutions should be studied. 
· 1024QAM for the backhaul link should be studied.
· FFS: whether solutions should be specified as part of an IAB WI or other NR WI 

This contribution discusses changes of scheduling coordination and resource allocation across IAB nodes/donors for multi-hop backhaul scenario in case of node failures.

[bookmark: _Ref178064866]Influence of node failures on IAB topology
When the topology of an IAB chain changes, for example, one intermediate IAB-N fails, the UL/DL of the backhaul and/or access links may need to change accordingly to maintain the coordination of the whole IAB tree/chain as described in [2] and [3]. 
Option 1-a
[image: ]
[bookmark: _Ref512583667]Figure 1: Impact of topology changes for option 1-a.
When an intermediate IAB-N fails (e.g., the IAB-N2 in Figure 1), the topology of the IAB chain below the off-line node changes, i.e., IAB-N3 changes from being third node to second and IAB-N4 changes from being forth node to third in the IAB chain, if IAB-N3 connects to IAB-N1 to maintain the remaining chain.
Since option 1-a has the access and backhaul links separated with different resource sets, the operational mode and resource settings of the access links in term of UL/DL is unaffected.
On the other hand, every backhaul link below the off-line IAB-N needs to exchange its UL and DL resources (e.g., the allocated sets of time slots). In addition, in case the channel conditions are very different in the exchanged time slots transmission parameter like modulation and coding schemes might also need an adjustment. This might have impact on the overall IAB chain performance, if possible data rate change.    
Option 1-b

[image: ]
[bookmark: _Ref512585453]Figure 2: Impact of topology changes for option 1-b.
When an intermediate IAB-N fails (e.g., the IAB-N2 in Figure 2), the topology of the IAB chain below the off-line node changes, i.e., IAB-N3 changes from being third node to second and so on, if IAB-N3 connects to IAB-N1 to maintain the remaining chain.
Since the access UL has its own resource set (e.g., t3 in Figure 2), the access UL configuration can be kept unaffected. 
However, all UEs, which are attached to IAB-Ns below the failed IAB-N (e.g. IAB-N2 in Figure 2) need to be served in changed resource set for access DL transmission.
As for option 1-a, every backhaul link below the off-line IAB-N needs to exchange its UL and DL resources (e.g., the allocated sets of time slots) and adjust, e.g., modulation and coding schemes, if the new channels conditions require. 
Option 2

[image: ]
[bookmark: _Ref512586114]Figure 3: Impact of topology changes for option 2.
When an intermediate IAB-N fails (e.g., the IAB-N2 in Figure 3), the topology of the IAB chain below the off-line node changes, i.e., IAB-N3 changes from being third node to second and so on, if IAB-N3 connects to IAB-N1 to maintain the remaining chain.

The resource sets assigned to every IAB-N below the failed IAB-N will change. Since in option 2, each IAB-N can decide how to allocate the assigned resource set to its access links (including the backhaul link of its child IAB-N’s mobile terminal), the share between UL and DL can be kept or even adjusted to new requirements resulting from the topology change. However, option 2 was described in [2] as having two principle resource sets (t1 and t2 indicated by different colours in Figure 3) used in access by every second IAB-N. Since all IAB-Ns below the failed one change position by one, all UE and IAB-Ns’ mobile terminals need to completely change their UL and/or DL resource set.     

[bookmark: _Toc512610519]Agree to study changes of control signals and protocols needed to handle or minimize service outage due to node failure.
Conclusion
Based on the discussion we propose the following:
Proposal 1	Agree to study changes of control signals and protocols needed to handle or minimize service outage due to node failure.
[bookmark: _GoBack]
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