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1 Introduction
In the Work Item description [1], following features are supposed to be supported in IAB:
	The objectives of IAB for NR WI follow the recommendations by the study item on IAB for NR, which are defined in TR 38.874. With these recommendations, IAB supports the following features:

· Multi-hop backhauling for flexible range extension for both FR1 and FR2.

· Topology adaptation including redundant connectivity to optimize backhauling performance and to respond to backhaul (BH) link failure.

· Mapping of UE bearers to backhaul RLC channels and QoS enforcement over backhaul RLC channels to meet E2E QoS requirements. 

· Scalability to a large number of UEs.

· Flexible deployment allowing IAB-node operation in EN-DC mode with EPC or in SA-mode with 5GC.

· Support for NR-NR DC from the UE and IAB-node perspective (see NOTE 1)
· Efficient operation for both inband and out-of-band relaying. 

· OTA synchronization across IAB topology.

· Support of Rel-15 UEs.

NOTE 1: IAB relies heavily on existing Rel-15 functionality. It may leverage additional features/enhancements defined as part of other Rel-16 WIs, but it should not depend on the timely completion of these features. The scope of this section is limited to the aspects envisioned to be treated as part of the IAB WI. 




In this paper, we will discuss the issues and impacts related to UE PDCP duplication in IAB.
2 Discussion
One of the principle of designing an IAB network is to be agnostic to the Rel15 UE. The Rel15 UE functions should be supported in the IAB network as much as possible. 
Regarding to the UE PDCP duplication function, it is feasible for the network implementation to support the DC duplication for DL, with the legacy UE PDCP duplication detection. For DC duplication at UL, since at least the radio link between UE and the access IAB nodes are same with the Rel-15 operation, UE can perform the PDCP duplication with two DUs of different access nodes just like Rel-15 operations. However, the PDCP duplication detection is performed at donor CU. The duplicated PDUs may be routed via different IAB nodes and through different number of hops. The delay difference of the duplicated PDUs would be larger than the Rel-15 DC case. Moreover, the two duplicated PDUs may be transmitted on the same carrier in the BH link. Therefore, whether the reliability and latency gains of PDCP duplication is significant should be considered. However, at least the benefits of PDCP duplication is the same with Rel-15 DC case for link between UE and access IAB node. Therefore, we assume the UE DC PDCP duplication for both SRB and DRB should be supported. Besides, CA duplication should also be supported from UE point of view, which is pretty straightforward.

Observation 1: Rel15 UE PDCP duplication is supposed to be supported, when UE connects to multiple access IAB nodes, for both SRB and DRB.

In the access links, UE’s duplicated PDCP PDUs are transmitted on different LCHs, aiming at the diversity gains of two different cells. In order to achieve high reliability and low latency in the backhaul link through multiple hops, the same principle should also apply to the BH RLC channels associated with the UE’s radio bearer configured with PDCP duplication. Therefore, we propose to guarantee the separated BH RLC channels through the multiple hops in BH links for the UE’s duplicated PDCP PDUs.
Proposal 1: RAN2 agrees that UE’s duplicated PDCP PDUs should be transmitted on separated BH RLC channels.    
Similar to the Rel15 PDCP duplication, if the two BH RLC channels are configured on the same cell group, separated serving cells should be configured for these two RLC channels, e.g. by the parameter of allowedServingCells. For BH link, this can rely on the configuration of parent IAB node DU.
Observation 2: IAB node DU should configure separated allowed serving cells for the separated BH RLC channels of the radio bearer configured with PDCP duplication.

In order to configure the allowedServingCells to the two LCHs or RLC channels associated with the same radio bearer configured with PDCP duplication, the IAB node DU needs to be aware which two BH RLC channel are setup for the same radio bearer. This information can be indicated to IAB node DU from donor CU during the BH RLC channel procedure.
Observation 3: Donor CU should indicate IAB node DU which pair of BH RLC channels are associated with one radio bearer configured with PDCP duplication.

During the BH RLC channel setup procedure, the pair indication of BH RLC channels can be carried in the F1-AP message from donor CU to IAB node DU. Then, the DU can configure two LCHs and allocate two LCID values for these two LCHs. Correspondingly, separated allowedServingCells for each LCH are allocated by the DU and indicated to the donor CU. At last, donor CU configures the MT with all these LCH related parameters (e.g. LCID and allowedServingCells) by RRC signalling.
In the whole procedure, there is basically no impacts on the RAN2 standards. However, whether the indication from donor CU to IAB node DU on which pair of BH RLC channels are associated with one radio bearer is supported by the F1-AP message should be discussed by RAN3.
Observation 4: Transmitting UE’s duplicated PDCP PDU on separated BH RLC channels may have no RAN2 standard impacts but have some impacts on F1-AP signaling. 

Therefore, we propose to ask RAN3 to study the F1-AP signaling impacts to support UE PDCP duplication in the IAB network.
Proposal 2: RAN2 sends a LS to RAN3 to study the F1-AP signaling impacts to support UE PDCP duplication in IAB network.
We also provide the draft LS in [3].
3 Conclusion
In this document we discuss the support of UE PDCP duplication, and made following proposals:
Observation 1: Rel15 UE PDCP duplication is supposed to be supported, when UE connects to multiple access IAB nodes, for both SRB and DRB.

Observation 2: IAB node DU should configure separated allowed serving cells for the separated BH RLC channels of the radio bearer configured with PDCP duplication.

Observation 3: Donor CU should indicate IAB node DU which pair of BH RLC channels are associated with one radio bearer configured with PDCP duplication.

Observation 4: Transmitting UE’s duplicated PDCP PDU on separated BH RLC channels may have no RAN2 standard impacts but have some impacts on F1-AP signaling. 
Proposal 1: RAN2 agrees that UE’s duplicated PDCP PDUs should be transmitted on separated BH RLC channels.  
Proposal 2: RAN2 sends a LS to RAN3 to study the F1-AP signaling impacts to support UE PDCP duplication in IAB network.
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