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1 Introduction
In Rel-17 IAB enhancement, one of objectives is shown as below:

·  Specifications of enhancements to improve topology-wide fairness, multi-hop latency and congestion mitigation.
Because of the property of multi-hop, the latency of the data transmission becomes one of concerns in IAB. The increase of latency may be resulted from several aspects, e.g., F1-C signalling configuration, the data transmission strategy, etc. In this contribution, we will address this latency reduction issue from different angles. 
2 Discussions
If we look at the whole procedure to transmit one service over the IAB network, it includes the following steps:
· Step 1: the F1-C signaling to configure the BH RLC CHs along multiple IAB nodes

· Step 2: the data transmission over multiple IAB nodes

The first step determines the speed of configuring a radio bearer, and the second step determines the speed of real data transmission. If we want to reduce the latency, we may need to consider the enhancement for both aspects.

2.1 Latency reduction for bearer configuration
Let’s take a DRB for URLLC as an example. To guarantee the latency, 1-to-1 mapping from DRB to BH RLC CH is needed. Thus, the BH RLC CH configuration procedures for such DRB can refer to TS38.401. Specifically, as shown in Fig. 1, to configure one BH RLC CH, 6 signaling messages are needed, e.g., step 1~6 to configure a BH RLC CH1 between IAB donor DU and IAB-node 1, and step 7~12 to configure a BH RLC CH2 between IAB node 1 and IAB node 2. Such procedure is based on legacy CU-DU split signaling method, i.e., 4 steps has to be used to finish a RRC reconfiguration procedure. However, in Fig. 1, we can notice that for IAB node 1, the RRCReconfiguration message towards its IAB-MT part (step 3&4) is received via IAB-MT; meanwhile, the UE Context Modification Request message towards its IAB-DU part is received via IAB-MT as well. Thus, we see the possibility to integrate some steps, i.e., the UE Context Modification Request message towards IAB node 1 in step 7 can contain the RRCReconfiguration message (step 3&4) terminated at the IAB-MT part of IAB node 1, similarly, the UE Context Modification Response message from IAB node 1 in step 8 can contain the RRCReconfigurationComplete message (step 5&6) originated from IAB-MT part of IAB node 1. Then, the whole procedure can be given as Fig. 2. Specifically, each F1AP message towards the IAB-DU of an IAB node can include the RRC message of the collocated IAB-MT part, e.g., step3/4/5/6.  With this enhancements, an original 18-step configuration procedure becomes to 10 steps, which can reduce the signaling overhead and speed up the configuration of the DRB at the UE side. 

Proposal 1: to reduce the configuration latency, the UE Context Modification Request/Response message for the IAB-DU part of an IAB node can include the RRC messages configuring the collocated IAB-MT.  
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Fig. 1 BH RLC CH Configuration procedure in Rel-16
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Fig. 2 BH RLC CH Configuration simplification 
2.2 Latency reduction for data transmission
After bearer configuration, the data transmission can be performed based on the configured BH RLC CH QoS, DRB QoS, routing and bearer mapping. How to reduce the latency depends on the scheduling at each IAB node, which seems to be in RAN2 scope. Here, we want to discuss the potential packet retransmission. 
In legacy CU-DU split architecture, the retransmitted packets may be result from:

1） Packet loss over wired F1-U interface

2） Serving gNB-DU change due to radio link outage. Specifically, when a gNB-DU detects the radio link outage, the packets buffered in it may be retransmitted by another gNB-DU and flagged as retransmitted packets 

3） Serving gNB-DU change due to UE mobility

Compared to legacy CU-DU architecture, the IAB network may cause more retransmitted packets:

· More packet loss since wireless BH link is less reliable than wired line.

The packet loss will become more severe. It is because, before a packet reaches the accessing IAB node, it has to be conveyed via the wired F1-U interface and at least one hop of BH link. Except packet loss over wired line between IAB donor CU and IAB donor DU, the fluctuation of wireless channel can also result in the packet loss over BH link. 

· BH radio link outage can result in packet retransmission

If there is radio link outage over one BH link, the packets originally conveyed via such link may be retransmitted over another routing path

· IAB node migration can result in packet retransmission

After IAB node migrates, the packets originally sent by the source path will be retransmitted by the new paths. 

· IAB node congestion can result in packet retransmission

If the congestion occurs at one IAB node, and such IAB node cannot find another route. The packets buffered in this IAB node should be retransmitted over new route. 

All examples mentioned above indicate that IAB network can result in more packet retransmission. 

Observation 1: in IAB network, the packet retransmission becomes more severe due to, e.g., packet loss of BH link, BH link outage, IAB node migration, IAB node congestion, etc. 

Over F1-U, the retransmitted packet is flagged via DL USER DATA frame. The intention is to prioritize its transmission over the air interface when gNB-DU receives a packet with such flag. However, in IAB, such flag is invisible to each intermediate node(s) between IAB donor CU and the accessing IAB node. It means that the retransmitted packet cannot be prioritized over BH links. In IAB network, with N:1 mapping,  an BH RLC CH may aggregate several UE DRBs. Without differentiation of retransmitted packets, each packet will be treated in the intermediate node as the normal packet following FIFO way. Thus, when a retransmitted packet arrives at the intermediate node, there may be several packets with different destination nodes already in the buffer. In this case, the transmission of the retransmitted packets will be further delayed over the BH link. For example, as shown in Fig. 2, the packet 11 of UE1 is lost so that it cannot deliver the received packets 12~17 to the upper layer. When the retransmitted packet 11 arrives at IAB node 1, the buffer already contains 6 packets towards UE2. Because of unawareness of retransmission packet, the packet 11 has to be sent out by IAB node 1 when packets 32~37 towards to UE2 are sent out. However, if packet 11 is flagged as retransmitted packet to IAB node, it can prioritize its transmission over BH links. 
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Fig. 2 Delay resulting from no differentiation of retransmitted packet

Furthermore, with the increase of the number of intermediate nodes, the delay towards retransmitted packets will be increased significantly. 

Observation 2: without identifying retransmitted packets over BH link, the transmission delay of such packets will be increased and, the delay increase will become significantly large with the increase of the number of intermediate nodes. 

With Observation 1&2, it is beneficial to identify the retransmitted packets over the BH link and then prioritize their transmission. 

Proposal 2: It is beneficial to identify the retransmitted packets over each intermediate node and then prioritize their transmission.

To solve the above issue, one possible solution is to add retransmission flag in the BAP header of each retransmitted packet. So, the receiving node can prioritize this packet scheduling. Meanwhile, for the DL packet, the donor DU needs to identify the transmitted packet in order to add the flag. Since the IAB donor DU can only see the IP header information. Thus, it is better to include retransmission flag in the IP header. One option is to use DSCP/flow label; specifically, IAB donor CU can configure the value of DSCP/flow label applicable for the retransmitted packet. 
Proposal 3: IAB donor CU can configure the DSCP/flow label value applicable for retransmission packets to the IAB donor DU
Proposal 4: BAP header can include the retransmission flag. 
3 Conclusion
In this contribution, we discuss the enhancement to reduce the latency in the IAB network, and propose 

Proposal 1: to reduce the configuration latency, the UE Context Modification Request/Response message for the IAB-DU part of an IAB node can include the RRC messages configuring the collocated IAB-MT.
Proposal 2: It is beneficial to identify the retransmitted packets over each intermediate node and then prioritize their transmission.

Proposal 3: IAB donor CU can configure the DSCP/flow label value applicable for retransmission packets to the IAB donor DU

Proposal 4: BAP header can include the retransmission flag. 
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