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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.
As one of key technologies to reduce the latency and guarantee the reliability, PDCP duplication has been extensively discussed in both Rel-15 and Rel-16. Till now, one UE can support at most 4 paths with the duplicated PDCP packets. However, Rel-16 IAB WI does not pay much attention to support the PDCP duplication over wireless backhaul. In this contribution, we will address this issue. 
2 Discussions
According to Rel16, at most 4 GTP-U tunnels can be established between the gNB-CU and gNB-DU for one DRB. Different from the wired line in legacy CU-DU case, the wireless backhaul links in IAB may have impact to the PDCP duplication performance. Specifically, the data of 4 GTP-U tunnels has to be transmitted via the configured BH RLC CHs over each hop and finally reach to the UE via air interface. Along the whole processing, we identify some issues:
1) Issue 1: Configuration of BH RLC CH serving one DRB with PDCP duplication

Between IAB donor CU and the accessing IAB node of the DRB, if multiple completely separate routing path exists, the intention of PDCP duplication can be achieved, i.e., the different routing paths can provide the diversity for the transmission. However, in some cases, such separated routing paths may not be available. For example, as shown in Fig.1, only one routing path exist. For PDCP duplication with 2 copies, two GTP-U tunnels (i.e., tunnel 1 and tunnel 2) are configured, each of which is served by a separate BH RLC CH in each hop (i.e., BH RLC CH and BH RLC CH2). Since the IAB node is not aware that the BH RLC CH is used to transmit the duplication PDCP packets, it may configure same group of cells to both BH RLC CH1 and BH RLC CH2. This is not aligned with the intention of PDCP duplication since same group of cells cannot provide the transmission diversity of two different tunnels. 
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Fig.1 PDCP duplication in IAB

Observation 1: due to invisible to PDCP duplication, the IAB node may configure the same set of cells to two different BH RLC CHs serving one DRB with PDCP duplication. 

To solve the above issue, one possible solution is to allow the PDCP duplication awareness when configuring the BH RLC CHs serving one DRB. For example, as shown in Fig. 2, when configuring the IAB-DU @IAB node 1, the IAB donor CU can inform that the BH RLC CH1 and BH RLC CH2 are used to serve a DRB configured with PDCP duplication. With this information, the IAB-DU@IAB node 1 can generate separate cells (i.e., cell 1 and cell 2) to each BH RLC CH. Thereby, each tunnel serving the same DRB can be served by different cells over the wireless backhaul so that the transmission diversity over BH links can be guaranteed. 
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Fig. 2 Separate Cells for BH RLC CHs serving the same DRB

Proposal 1: to support PDCP duplication, the IAB-DU can be configured to be aware of the BH RLC CHs serving the DRB with PDCP duplication.

2) Issue 2: performance mismatch between BH links and access links 
In legacy scheme, the gNB/gNB-CU configures PDCP duplication to one DRB based on the performance of air interface. Specifically, if the channel status degrades over air interface, the gNB/gNB-CU can decide to configure the PDCP duplication. Following this method, in IAB network, if IAB donor CU decides to configure PDCP duplication with 4 copies over the air interface, 4 GTP-U tunnels have to be established, which are served by four different BH RLC CHs at each hop, as shown in Fig. 3. Apparently, if the BH link has good performance, the legacy scheme will cause much redundant transmission over the wireless BH. 

[image: image3.emf]BH CH 

1/2/3/4 

served by 

diff. cells

Donor 

CU

Donor 

DU

IAB 

node1

IAB 

node2

BH CH 

1/2/3/4 

served by 

diff. cells


Fig. 3 PDCP duplication with 4 copies in IAB
Similarly, if the accessing link performance is much better than the BH links, configuring PDCP duplication over accessing link also cause the resource waste. 
Observation 2: due to the performance mismatch between the accessing link and backhaul link, the legacy PDCP duplication configuration may cause resource waste over either BH link or accessing link.

To tackle this issue, we are considering to configure different number of copies over the accessing link and BH link. For example, as shown in Fig. 4, the case 1 indicates that the BH link can transmit less copies than the accessing link, and case 2 indicates that the BH link can transmit more copies than the accessing link. Both cases require that the IAB donor CU can configure the copies over BH link and accessing link, separately. 
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Fig. 4 different copies over BH links and accessing link

Proposal 2: for resource efficiency, the IAB donor CU can configure different number of copies over BH links and accessing links to support PDCP duplication. 
3 Conclusion
In this contribution, we discuss the enhancement to reduce the latency in the IAB network, and propose 

Proposal 1: to support PDCP duplication, the IAB-DU can be configured to be aware of the BH RLC CHs serving the DRB with PDCP duplication.
Proposal 2: for resource efficiency, the IAB donor CU can configure different number of copies over BH links and accessing links to support PDCP duplication.
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