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1	Introduction
In RAN2#109-e, the backhaul bearer re-mapping during RLF scenario were briefly discussed without any agreement.
	Backhaul bearer re-mapping discussion: 
- 	Chair wonders if the CU can provide the wrong config.
- 	ZTE think that for 1-to-1 bearer mapping things can go wrong, and a default mapping can be used for that. 
- 	LG think that using a default Backhaul RLF channel will bring more problems, and think that best effort traffic do not need to be re-routed. 
- 	QC don’t like 4a. Vivo agrees. KDDI agrees
- 	Chair think that for the sake of discussion we may need to discuss 1-to-1 mapping and 1-to-n mapping separately. 
- 	Nokia think that 4a can work. 
- 	QC think that following the decision that we can re-route at RLF it means that we can also map to a different 
- 	Huawei think that 4a can be applied always, and think a default link can be used. 
- 	Chair: 4a/4b do not treat further in this meeting. 


This contribution aimed at highlighting issues related to bearer re-mapping performed due to backhaul RLF. 
2 	Discussion
RAN2 has already agreed that the BAP of an intermediate IAB-node can re-route the traffic locally under certain conditions such as backhaul RLF. However, it is not clear what the intermediate IAB-node will do if there is a UE bearer mapped to a certain QoS level BH RLC channel (e.g., LCIDx) on the backhaul link with RLF, and a BH RLC channel with the same LCID (i.e., able to provide the same QoS guarantee) is not available on the new route or link(s). This is especially important in the case of UE bearers that are mapped 1:1 to BH RLC channels as they required a dedicated BH RLC channel on all the hops, and there will not be dedicated BH RLC channel on the new route (or links) for that bearer.  For example, figure 1 shows an IAB network, where some of the UE bearers, e.g., for UE1 and UE2 served by IAB5 are mapped in N:1 manner to a BH RLC channel on all the links of its path with IAB-donor (i.e., path IAB-donor-IAB1-IAB2-IAB4-IAB5) while a UE bearer for UE3 is mapped 1:1 (i.e., over a dedicated BH RLC channel 2) over the same path. Similarly, the UE bearers for UE4, UE5, and UE6 connected to IAB6 are mapped to BH RLC channel 3 (using N:1 bearer mapping) on all the links of its path with the IAB-donor (i.e., path IAB-donor-IAB1-IAB3-IAB4-IAB6). 

[bookmark: _Toc31211406][image: ]
              Figure 1: Example of IAB network with both N:1 and 1:1 mapping between UE bearers and BH RLC channels

If an RLF occurs at the link between IAB1 and IAB2, IAB1 can reroute the traffic that was intended to be sent via IAB2 towards IAB3. Since there is only one BH RLC channel setup between IAB1 and IAB3, the IAB1 may decide to remap all the traffic (formerly carried by BH RLC channel 1 and BH RLC channel 2 between IAB1 and IAB2) into the BH RLC channel 3 with IAB3. Hence, the originally 1:1 mapped bearer for UE3 traffic will be remapped on the N:1 BH bearer over the rerouted links IAB1---IAB3 and IAB3---IAB4. Has there been more than one BH RLC channel on these links (i.e., IAB1---IAB3 and IAB3---IAB4), each mapped N:1, it is not clear on which one of them the re-routed traffic will be mapped and whether this remapping will be based on some pre-configuration control by IAB-donor CU or the intermediate IAB node(s) can make a local decision.
[bookmark: _Toc23923614][bookmark: _Toc24025588][bookmark: _Toc24034855][bookmark: _Toc31211405][bookmark: _Toc31211591][bookmark: _Toc37067437][bookmark: _Toc37069437][bookmark: _Toc37069463][bookmark: _Toc37256596][bookmark: _Toc37350743]So far RAN2 has not discussed how the intermediate IAB-node(s) will handle the BH RLC channels remapping in case of BH RLF. 
[bookmark: _Toc37067438][bookmark: _Toc37069438][bookmark: _Toc37069464][bookmark: _Toc37256597][bookmark: _Toc37350744]It is not clear whether BH RLC channel(s) remapping will be done based on some pre-configuration control by IAB-donor CU or the intermediate IAB node(s) will make local decision.

[bookmark: _Hlk31211404]In our view, the IAB-donor CU may pre-configure the intermediate IAB nodes with how to perform BH RLC channel(s) remapping on the backup egress link used for re-routing traffic during BH RLF. However, if there is no pre-configuration then the intermediate IAB node(s) can make local decision of how to perform BH RLC channel remapping at alternative egress link. Furthermore, in case an IAB node failed to recover from RLF, the IAB-donor CU would need to configure new/additional BH RLC channels for the affected traffic especially for UE traffic mapped in 1:1 fashion to BH RLC channels. A more pre-emptive approach of ensuring the QoS of the UE bearers could be that the IAB-donor CU establishes some reserve/backup BH RLC channels on the alternative route, which are not active/used initially but become active/used on a need basis, for instance, when re-routing/re-mapping of traffic from one link to another link. This provides a faster way of maintaining the QoS compared to the approach based on re-routing/remapping notification reports. However, it will have a higher resource overhead, especially if there are several 1:1 mapped UE bearers since the reserve/backhaul RLC channels have to be established/maintained even before they are used. Thus, in our view, this should up to network implementation whether to employ a pre-emptive approach or configure new/additional BH RLC channels for 1:1 mapped traffic after BH RLF occurred in the network.
[bookmark: _Toc37069439][bookmark: _Toc37069465][bookmark: _Toc37256598][bookmark: _Toc37350745]In case an IAB node failed to recover from RLF, the IAB-donor CU would need to configure new/additional BH RLC channels for the affected traffic especially for UE traffic mapped in 1:1 fashion to BH RLC channels.
[bookmark: _Toc31211410][bookmark: _Toc31211595][bookmark: _Toc37067440][bookmark: _Toc37069440][bookmark: _Toc37069466][bookmark: _Toc37256599][bookmark: _Toc37350746]A more pre-emptive approach of ensuring the QoS of the UE bearers could be that the IAB-donor CU establishes some reserve/backup BH RLC channels on the alternative route, which become active/used when needed.

[bookmark: _Toc31211411][bookmark: _Toc31211596][bookmark: _Toc37069346][bookmark: _Toc37069441][bookmark: _Toc37256514][bookmark: _Toc37256592][bookmark: _Toc37265228][bookmark: _Toc7721055][bookmark: _Toc23441410][bookmark: _Toc23784481][bookmark: _Toc37350747]It is up to implementation whether the IAB-donor CU pre-configures or the intermediate IAB node(s) makes local decision of how to perform BH RLC channel(s) remapping on the backup egress link during BH RLF.
[bookmark: _Toc37069347][bookmark: _Toc37069442][bookmark: _Toc37256515][bookmark: _Toc37256593][bookmark: _Toc37265229][bookmark: _Toc37350748]It is up to network implementation whether to employ a pre-emptive approach or configure new/additional BH RLC channel(s) for the 1:1 mapped traffic after BH RLF occurred.
3	Conclusion
In this paper we made the following observations:
Observation 1	So far RAN2 has not discussed how the intermediate IAB-node(s) will handle the BH RLC channels remapping in case of BH RLF.
Observation 2	It is not clear whether BH RLC channel(s) remapping will be done based on some pre-configuration control by IAB-donor CU or the intermediate IAB node(s) will make local decision.
Observation 3	In case an IAB node failed to recover from RLF, the IAB-donor CU would need to configure new/additional BH RLC channels for the affected traffic especially for UE traffic mapped in 1:1 fashion to BH RLC channels.
Observation 4	A more pre-emptive approach of ensuring the QoS of the UE bearers could be that the IAB-donor CU establishes some reserve/backup BH RLC channels on the alternative route, which become active/used when needed.
Leading to the following proposals:
[bookmark: _GoBack]Proposal 1	It is up to implementation whether the IAB-donor CU pre-configures or the intermediate IAB node(s) makes local decision of how to perform BH RLC channel(s) remapping on the backup egress link during BH RLF.
Proposal 2	It is up to network implementation whether to employ a pre-emptive approach or configure new/additional BH RLC channel(s) for the 1:1 mapped traffic after BH RLF occurred.
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