[bookmark: _Ref452454252][bookmark: _GoBack]3GPP TSG-RAN WG2 #105bis				 		R2-1904942
Xi’an, China, 8 – 12 April 2019 	(Resubmission of R2-1902165)


Agenda item:	   11.1.4 (NR_IAB-Core)
[bookmark: Source]Source:	LG Electronics Inc.
Title: 	E2E reliability in hop-by-hop RLC ARQ
[bookmark: DocumentFor]Document for:	Discussion and Decision
1.	Introduction
RAN2 studied both hop-by-hop and end-to-end RLC ARQ, but has concluded that it is recommended to only support hop-by-hop ARQ in Rel-16. For hop-by-hop ARQ, TR 38.874 has described that current specification cannot ensure data lossless delivery at certain scenarios (e.g., when IAB topology changes are performed after backhaul-link failure or when inter-CU handover happens).
In order to solve this issue, RAN2 also addressed the following three mechanisms:
· Option #1: Modification of PDCP protocol/procedures;
· Option #2: Rerouting of PDCP PDUs buffered on intermediate IAB-nodes;
· Option #3: Introducing UL status delivery.

In this document, we are discussing which mechanism should be applied in Rel-16.
2.	Discussion 
TR 38.874 has already included a comparison table of these mechanisms, as follows:
	
	Option#1: Modification of PDCP protocol/procedures 
	Option#2: Rerouting of PDCP PDUs buffered on intermediate IAB-nodes
	Option#3: 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 order to determine mechanism to apply in Rel-16, we think that RAN2 should consider three points: 1) Applicable to Rel-15 UE; 2) Support of lossless delivery of UL data; 3) Complexity. The first point relates to whether Rel-16 specification should ensure data lossless delivery for Rel-15 UE. The second point relates to whether the Rel-16 specification needs to cover scenarios where Rel-15 specification cannot ensure data lossless delivery. The last point relates to additional impacts, except for signalling overhead. 

Consideration #1: Whether Rel-16 specification should ensure data lossless delivery for Rel-15 UE
Contrary to option #2 and #3, option #1 cannot be applicable to Rel-15 UE and may lead to data loss for Rel-15 UE’s UL traffic. There would be a lot of Rel-15 UEs experiencing the data loss. In the following Figure, if N4 detects BH RLF, performance of all Rel-15 UEs, who are connected to either N4 or its child node N6, might decrease.



Therefore, RAN2 should rule option #1 out so that Rel-16 specification can ensure data lossless delivery for Rel-15 UE.

Proposal 1: Rel-16 specification should ensure data lossless delivery for Rel-15 UEs.

Consideration #2: Whether the Rel-16 specification needs to cover all scenarios (e.g., IAB topology is changed by BH RLF, inter-CU handover)
Option #2 can support data lossless delivery even though data forwarding routes change due to topology adaptation as UL data is buffered on IAB nodes until the IAB nodes receive from their parent node information about UL data which has been successfully delivered to IAB donor and the buffered UL data is retransmitted by unchanged IAB node in the new path. However, for inter-CU handover, there is no unchanged IAB node in new path between UE and target CU. So, some UL data, which the UE successfully sent to an IAB node in old path, may be lost. 
Should data lossless delivery be supported at inter-CU handover? 
The answer depends on how frequently inter-CU handover happens.
If RAN2 decides to support data lossless delivery at inter-CU handover, RAN2 may have to rule option #2 out so that Rel-16 specification can ensure data lossless delivery at inter-CU handover.

Proposal 2: Rel-16 specification should ensure data lossless delivery at inter-CU handover as well as IAB topology is changed by BH RLF.

Consideration #3: Additional impacts, except for signalling overhead
In option #2, all of IAB nodes have to buffer UL data until the IAB nodes receive from their parent node information about the UL data which has been successfully delivered to IAB donor so that data lossless delivery can be supported after topology adaptation (e.g., Intra-Donor CU/Intra-Donor DU, Intra-Donor CU/Inter-Donor DU and Inter-Donor CU/Inter-Donor DU). We have some doubts about whether it is desirable that all IAB nodes buffer all UL data from their child nodes and UEs until successful delivery to the IAB donor is confirmed. Given that topology adaptation may not occur frequently, option #2 may cause unnecessary data storing for the same UL data at all of the IAB nodes in a path between UE and IAB donor. In addition, this may require huge size of memory space to buffer all of the UL data received from their child nodes as well as UEs served.
Based on these considerations, it seems like option #3 is the best.

Proposal 3: Apply mechanism ‘Introducing UL status delivery’ in order to ensure data lossless delivery.

3.	Proposal
In this document, we present our view on E2E reliability in hop-by-hop RLC ARQ. We have following proposals:
Proposal 1: Rel-16 specification should ensure data lossless delivery for Rel-15 UEs.
Proposal 2: Rel-16 specification should ensure data lossless delivery at inter-CU handover as well as IAB topology is changed by BH RLF.
Proposal 3: Apply mechanism ‘Introducing UL status delivery’ in order to ensure data lossless delivery.
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