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1 Introduction

In past few RAN2 meetings, after thorough and detailed discussions about the two ARQ modes proposed for IAB networks, i.e. hop-by-hop ARQ and end-to-end ARQ, a resulting comparison between the two ARQ mode has been completed as shown in [1]. 

In addition, in order to ensure the E2E reliability for uplink transmissions, several solutions (classified as three categorizes) have been proposed and discussed in the summary paper [2] for email discussion [103#53][IAB], and a TP about adding the following comparison table has been agreed in the last RAN2 #103bis meeting [3].
Table 8.2.3 - 2: Comparison of mechanisms for lossless delivery of UL data in hop-by-hop RLC ARQ case

	
	Modification of PDCP protocol/procedures 
	Rerouting of PDCP PDUs buffered on intermediate IAB nodes
	Introducing UL status delivery

	Applicable to Rel-15 UEs
	No
	Yes
	Yes

	Signaling overhead
	Yes
· New signaling for triggering data retransmission
	Yes
· New signaling for either deciding whether to discard the buffered data or configuring the forwarding path for the buffered data on the old route.
	Yes
· New signaling for confirming data reception and/or triggering data retransmission.

	Support of lossless delivery of UL data
	Yes
	No
	Yes


In this contribution, we propose a way forward for IAB ARQ mode.
2 End-to-End ARQ or Hop-by-hop ARQ?
As shown in table 8.2.3-1 in [1], hop-by-hop ARQ and end-to-end ARQ have been compared from many aspects, each of them shows advantages for different aspects. For example, the E2E ARQ outperforms HbH ARQ when considering the forwarding latency, hop count limitation due to PDCP, complexity of processing at intermediate IAB nodes, guarantee of E2E reliability for UL data transmission, etc. 
In addition, as RAN2 has already confirmed, HbH ARQ has a risk of causing HFN De-sync problem for multi-hop IAB networks. Consequently, as analysed in [4], HbH has another risk of discarding PDCP PDUs by the receiving PDCP entity due to these PDUs arriving out of the reordering window. It is worth noting that these discarded PDCP PDUs cannot be retransmitted again unless the current PDCP protocol is changed, but a change of PDCP protocol is unfeasible to maintain backward compatibility with Rel-15 UEs, which is defined as a requirement of the IAB SI. In contrast, the E2E ARQ can avoid the HFN De-Sync problem and won’t result in the PDCP PDU discarding due to the problem of out of reordering window PDU arrivals.  
Observation 1: Based on the comparison about the two ARQ modes, E2E ARQ and HbH ARQ each have pros and cons in different aspects. Nevertheless, E2E ARQ outperforms HbH ARQ in some critical aspects, e.g. ensuring lossless UL transmission, avoiding PDCP discarding due to PDU arrival out of reordering window, etc.  
Proposal 1: Both HbH ARQ and E2E ARQ should be supported in the WI.
3 E2E reliability guarantee for Hop-by-hop ARQ

Three kinds of solutions, i.e. modification of PDCP protocol/procedures, rerouting of PDCP PDUs buffered on intermediate IAB nodes, and introducing UL status delivery, have been proposed to ensure the UL E2E reliability when considering topology changes in IAB network. As agreed in the last RAN2 #103bis meeting, these three solutions were analysed from three aspects, i.e. applicability to Rel-15 UEs, signalling overhead, and support of lossless delivery of UL data. Based on the agreed TP about comparison table 8.2.3 – 2 in [2], all of these three solutions will introduce new signaling overhead. Nevertheless, the first solution, i.e. modification of PDCP protocol/procedures is incompatible with Rel-15 UEs, while the second solution which relies on the rerouting of PDCP PDUs buffered on intermediate IAB nodes cannot ensure E2E reliability in some topology change scenarios. As a result, it seems that the third solution introducing UL status delivery and delayed ACKs to the UE’s RLC entity is the only one which can both provide backward compatibility and ensure lossless UL data transmissions.
In fact, for the third solution, the delayed ACKs from the access IAB node towards the UE can only be sent after the access IAB node receives acknowledgement from the IAB donor. Thus, the E2E RLC ACK can be used to indicate such acknowledgements for the access IAB node. In fact, if E2E RLC ACKs are introduced between the IAB donor and the access IAB node, this seems equivalent to the two hop ARQ solution that has been introduced in [5]

 REF _Ref528597643 \r \h 
 \* MERGEFORMAT [6]. 
Observation 2: According to the results of the email discussion on E2E reliability in Hop-by-hop RLC ARQ, among the three candidate solutions, solution 3 seems to be the only feasible solution, since it can ensure both backward compatibility to Rel-15 UEs as well as lossless delivery for UL data in all scenarios. 

Proposal 2: The third solution, i.e. introducing UL status delivery and delayed ACK to UE, should be chosen as the only solution for E2E reliability for HbH RLC ARQ.
Proposal 3: As a variant of hop-by-hop ARQ, the UL status delivery can be achieved through E2E RLC ACK between access IAB node and IAB donor DU.
1 Conclusions
Based on the previous discussion, we can draw the following observations and proposals

Observation 1: Based on the comparison about the two ARQ modes, E2E ARQ and HbH ARQ each have pros and cons in different aspects. Nevertheless, E2E ARQ outperforms HbH ARQ in some critical aspects, e.g. ensuring lossless UL transmission, avoiding PDCP discarding due to PDU arrival out of reordering window, etc.  

Observation 2: According to the results of the email discussion on E2E reliability in Hop-by-hop RLC ARQ, among the three candidate solutions, solution 3 seems to be the only feasible solution, since it can ensure both backward compatibility to Rel-15 UEs as well as lossless delivery for UL data in all scenarios. 

Proposal 1: Both HbH ARQ and E2E ARQ should be supported in the WI.

Proposal 2: The third solution, i.e. introducing UL status delivery and delayed ACK to UE, should be chosen as the only solution for E2E reliability for HbH RLC ARQ.
Proposal 3: As a variant of hop-by-hop ARQ, the UL status delivery can be achieved through E2E RLC ACK between access IAB node and IAB donor DU.
Reference
[1] TR 38.874, v0.5.0, Study on integrated access and backhaul.

[2] R2-1815349, Summary of [103#53][IAB] E2E reliability in hop-by-hop ELC ARQ, LG electronics Inc.
[3] Chairman notes of RAN2 #103bis.

[4] R2-1815533, Analysis of impact of different ARQ modes on PDCP layer, Huawei, Hisilicon. 

[5] R2-1815132, Flexible hop-by-hop RLC ARQ, LG Electronics Inc.
[6] R2-1814592, Overview of ARQ modes for NR relay networks, Samsung

1/3


