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1. Introduction

There are three alternative approaches are captured in [1] TR 38.874 [1]:

· modification of PDCP protocol/procedures;

· rerouting of PDCP PDUs buffered on intermediate IAB-nodes in response to a route update; and

· Introducing UL status delivery (from the Donor gNB to the IAB-node).

As captured in [2] to specify the mechanisms to enable lossless delivery in hop-by-hop ARQ, in this contribution we analyze the numbering of RLC SNs for the alternative mechanisms of RLC ACKs and investigate the information and functions needed for buffered data retransmission
2. Discussion
2.1
Discussion on the RLC SN numbering of hop-by-hop RLC ACK

It is captured in TR 38.874 to support end-to-end reliability in hop-by-hop RLC ARQ for IAB architecture.

To cope with the multi-hop IAB architecture, there two alternatives of RLC ACKs:

· Alternative 1: the receiver RLC entity may send positive RLC ACKs to the previous hop RLC entity without waiting for the confirmation from UE/IAB-donor CU (i.e., autonomous RLC ACKs), or 

· Alternative 2: the RLC entity may delay the sending of positive RLC ACKs until the confirmation from UE/IAB-donor CU are received (i.e., delayed RLC ACKs). 

The RLC SDUs successfully received by an IAB-node would be forwarded to the Adaptation layer for routing information processing, and then be sent to associate transmitter side RLC entity to be transmitted to the next hop or to the UE based on the routing information determined by the Adaptation layer.

RLC sequence number (SN) and RLC segmentation for a RLC SDU are just-in-time processing. The numbering of receiver side RLC SN could be different from that of the transmitter side RLC SN. The receiver side RLC entity would not know the RLC SNs assigned to the RLC SDUs by the transmitter side.
For autonomous RLC ACKs, the receiver side RLC entity could send RLC ACKs regardless of the RLC SN assigned to the RLC SDN. However, for delayed RLC ACKs, the receiver side RLC entity needs additional information to associate the confirmation from UE/IAB-donor CU to the receiver side RLC SNs. 
Observation 1: For delayed RLC ACKs, there is a need to associate the RLC SNs assigned to the RLC SDUs transmitted to next hop with the RLC SNs received from the previous hop. 

Considering the confirmation from UE/IAB-donor CU would be rippled through the routing path for delayed RLC ACK, the association between the receiver side RLC SNs and the transmitter side RLC SNs of the RLC SDUs, it is proposed to implement the association in the Adaptation layer. 
Proposal 1: It is proposed to implement the association of receiver side RLC SNs and transmitter side RLC SNs in the Adaptation layer for supporting delayed RLC ACK.
2.2
The information needed for buffered data retransmission
To support forwarding path (re)configuration in multi-hop routing IAB architecture with considering end-to-end reliability by hop-by-hop RLC ARQ, the buffered data is retransmitted by the IAB-node that is either the last unchanged node in the new path or where backhaul-link failure occurs. 

In the case that many IAB bearers are mapped to the same BH RLC-channel (i.e., many-to-one mapping) the RLC SDUs of multiple UEs are transmitted via the same BH RLC channel, the numbering domain of the RLC SN is shared by multiple IAB-bearers of multiple UEs.
When inter IAB-node handover or routing reconfiguration of a UE occurs, it is supposed the last unchanged IAB-node in the new path to handle the retransmission of buffered data. The IAB-node needs to retrieve the buffered data associated with the specific UE before performing retransmission. 

Observation 2: When inter IAB-node handover occurs in the IAB architecture configured with many-to-one mapping, the IAB-node needs to retrieve the buffered data associated with the handover procedure to perform retransmission.
There is a need to associate the PDCP SN and the RLC SN in IAB-node and in IAB-donor DU for retrieving the affected buffered data when performing inter IAB-node handover or route reconfiguration. 
Observation 3: There is a need to associate PDCP SN and the RLC SN in IAB-node and in IAB-donor DU for inter IAB-node handover or routing reconfiguration.
The routing information and the routing process are handled by the Adaptation layer, it would be the Adaptation layer to determine the new routing path for buffered data retransmission. For the IAB user plane protocol stack that adaptation layer locates above RLC, the information embedded in the adaptation header of the RLC SDUs received from the previous hop were processed and removed by the Adaptation layer. The Adaptation layer may generate a new adaptation header for the RLC SDUs to be transmitted to the next hop, or send the RLC SDUs to the RLC entity associated with the UE.

While the RLC layer is agnostic to Adaptation layer PDU and PDCP PDUs, it is proposed to implement the function of retrieving PDCP SNs from PDCP PDUs in the Adaptation layer. Therefore, the Adaptation layer could indicate the lower layer about the PDCP SNs to be rerouted or discarded. 
Proposal 2: It is proposed that the function of retrieving PDCP SNs from PDCP PDUs could be include in Adaptation layer.
3. Conclusion

In this contribution we analyze the numbering of RLC SNs and investigate the information and functions needed for retransmission of the buffered data, the observations and proposals are provided as in the following:
Observation 1: For delayed RLC ACKs, there is a need to associate the RLC SNs of RLC SDUs received from previous hop and the RLC SNs of the RLC SDUs transmitted to the next hop. 

Proposal 1: It is proposed to implement the association of receiver side RLC SNs and transmitter side RLC SNs in the Adaptation layer for supporting delayed RLC ACK.

Observation 2: When inter IAB-node handover occurs in the IAB architecture configured with many-to-one mapping, the IAB-node needs to retrieve the buffered data associated with the handover procedure to perform retransmission.
Observation 3: There is a need to associate PDCP SNs and the RLC SNs in IAB-node and in IAB-donor DU for inter IAB-node handover or routing reconfiguration.

Proposal 2: It is proposed that the function of retrieving PDCP SNs from PDCP PDUs to be include in Adaptation layer.
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