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Discussion and Decision

1 Introduction
In previous RAN2 meetings, it was agreed that both many-to-one mapping and one-to-one mapping between UE DRBs and BH RLC-channel are supported in the IAB architecture. Moreover, only hop-by-hop ARQ is considered in Rel-16. 
RAN2#103bis Agreements:

1.
The IAB architecture should support many-to-one and one-to-one bearer mappings in a design since both mapping option provide benefits in different deployment and traffic scenarios.
2.
The design should allow many-to-one and one-to-one bearer mappings to be used at the same time 

3.
The unified design supports hop-by-hop ARQ.  End-to-end ARQ is not excluded for one-to-one mapping.  

4.
The unified design addresses LCID-space and LCG-space limitations to support fine-granular QoS for a sufficiently large number of bearers.

5.
The WI should aim for a IAB system with both bearer mapping (N-to-1 and 1-to-1) options for Rel.16.
RAN2#104 Agreements:

=>
Only Hop-by-hop ARQ in Rel-16
Based on the agreements, it means that several UE DRBs may be multiplexed onto a single BH RLC-channel and the corresponding RLC entity may perform hop-by-hop ARQ operation on the data packets belonging to different UE DRBs. We see some issue in this case especially when topology adaptation or UE handover occurs. In this contribution, we discuss this issue and share our opinions.
2 Discussion
For the many-to-one mapping, the IAB-node can multiplex UE DRBs into a single BH RLC-channel even if they belong to different UEs based on specific parameters such as bearer QoS profile. When topology adaptation or UE handover occurs, the data forwarding route of some UE may change. It causes that the transmission of some data packets targeted to the UE in the original route have become unnecessary. For example, a UE1’s DRB and a UE2’s DRB are multiplexed onto a BH RLC-channel between IAB-node #1 and IAB-node #4, as shown in the Figure 1. The corresponding AM RLC entity at IAB-node #1 is responsible for transmitting downstream packets which belong to the UE1’s DRB or the UE2’s DRB to IAB-node #4. In the AM RLC entity at IAB-node #1, some RLC SDUs are associated with sequence number but not acknowledged by IAB-node #4, e.g., the RLC SDU with SN 10 which belongs to the UE1’s DRB and the RLC SDU with SN 11 which belongs to the UE2’s DRB as shown in the Figure 2. When UE1 performs handover from IAB-node #4 to IAB-node #5, the routing path of UE1 changes accordingly. The transmission of RLC SDU with SN 10 from IAB-node #1 to IAB-node #4 has become unnecessary because IAB-node #4 is not in the new routing path to UE1.  
Observation 1: For an IAB-node, the transmission of some RLC SDUs have become unnecessary when topology adaptation or UE handover occurs. 
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 Figure 1: UE handover case.
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Figure 2: Packet transmission status at IAB-node #1.
For convenience in discussion, the RLC SDU is called “stray” RLC SDU if it is associated with a sequence number but not acknowledged by the receiver and the receiver is not in the new routing path to the destination after topology adaptation or UE handover, such as the RLC SDU with SN 10 in the above example. Transmitting the stray RLC SDUs will waste radio resources. On the contrary, giving up transmitting the stray RLC SDUs will result in an RLC SN gap. Unfortunately, it is not a rare case to have stray RLC SDUs in an IAB backhaul network. In NR, RLC PDUs (and maybe corresponding MAC sub-headers) can be generated before reception of UL grant. It results in a lot of RLC SDUs which are associated with sequence number but not acknowledged by the receiver. On the other hand, in order to guarantee the end to end reliability in hop-by-hop RLC ARQ case, some mechanisms such as delaying RLC ACK and/or rerouting may be used [1]. The former also results in a lot of RLC SDUs which are associated with sequence number but not acknowledged by the receiver. The latter causes that the stray RLC SDUs which are just recently received from the upstream IAB node may be sent back to the original upstream IAB node if the IAB topology is a spanning tree. For example, in Figure 1 and Figure 2, if rerouting mechanism is applied and the RLC SDU with SN 10 is sent from IAB-node #1 to IAB-node #4 after UE1 performing handover, the data packet corresponding to the RLC SDU with SN 10 shall be sent back to IAB-node #1 again. The unnecessary transmission of stray RLC SDUs occurs twice.   
Observation 2: The problem of unnecessary transmission is serious due to NR preprocessing mechanism and some other mechanisms introduced for IAB, e.g., rerouting and delaying RLC ACK.
Based on the above observations, we think it is needed to enhance RLC operation to avoid transmitting stray RLC SDUs as well as introducing RLC SN gaps. 
Proposal: RAN2 should study whether RLC enhancement is needed to avoid unnecessary transmission of some RLC SDUs during topology adaptation or UE handover in IAB.

3 Conclusion
Based on the discussion in section 2 we have the following observations and proposal: 
Observation 1: For an IAB-node, the transmission of some RLC SDUs have become unnecessary when topology adaptation or UE handover occurs. 
Observation 2: The problem of unnecessary transmission is serious due to NR preprocessing mechanism and some other mechanisms introduced for IAB, e.g., rerouting and delaying RLC ACK.
Proposal: RAN2 should study whether RLC enhancement is needed to avoid unnecessary transmission of some RLC SDUs during topology adaptation or UE handover in IAB.
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