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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.
At RAN2#105bis meeting, we made two agreements that 1) the IAB system should provide lossless end-to-end packet delivery and 2) enhancements to existing mechanisms, if needed, are FFS.
In this document, we are discussing if the enhancements are necessary.

2.	Discussion 
UL data can be lost when backhaul-link failure occurs. During the connection re-establishment procedure triggered by BH RLF for MCG, IAB-node re-establishes all of the BH RLC entities which means the IAB-node discards all data of these BH RLC entities.

	RLC-BearerConfig field descriptions

	logicalChannelIdentity
ID used commonly for the MAC logical channel and for the RLC bearer.

	reestablishRLC
Indicates that RLC should be re-established. Network sets this to true whenever the security key used for the radio bearer associated with this RLC entity changes. For SRB2 and DRBs, it is also set to true during the resumption of the RRC connection or the first reconfiguration after reestablishment.

	rlc-Config
Determines the RLC mode (UM, AM) and provides corresponding parameters. RLC mode reconfiguration can only be performed by DRB release/addition or full configuration.

	servedRadioBearer
Associates the RLC Bearer with an SRB or a DRB. The UE shall deliver DL RLC SDUs received via the RLC entity of this RLC bearer to the PDCP entity of the servedRadioBearer. Furthermore, the UE shall advertise and deliver uplink PDCP PDUs of the uplink PDCP entity of the servedRadioBearer to the uplink RLC entity of this RLC bearer unless the uplink scheduling restrictions ('moreThanOneRLC' in PDCP-Config and the restrictions in LogicalChannelConfig) forbid it to do so.



The UL data sent by UEs, which are directly or indirectly connected to the IAB-node, have been lost, and performance of the UEs decreases. Moreover, the closer IAB-node is to IAB-donor, the more UEs experience UL data loss.

Observation 1: When backhaul-link failure occurs at an IAB node, all UL data in the IAB node are discarded.
Observation 2: The closer IAB-node is to IAB-donor, the more UEs may experience UL data loss.

Some might say that UEs rarely experiences UL data loss because probability of BH RLF is very low. But it is just a probability of the failure on one backhaul link. The probability of UL data loss should consider the probability of failures on all backhaul links where UL data are relayed. The probability of UL data loss for a UE (β * BHNUE) may be either the same as or larger than that of failure on access link (α).
Probability of UL data loss for a UE = β * BHNUE
β is probability of failure on one backhaul link
BHNUE is the number of backhaul links between access IAB-node and IAB-donor for a UE

Observation 3: Probability of UL data loss for a UE depends on the number of backhaul links between UE’s access IAB-node and IAB-donor (BHNUE) as well as probability of failure on one backhaul link (β).

Based on these observations that the probability of UL data loss is not low and lots of UEs experience UL data loss, we think that enhancements for lossless data delivery is needed.

Proposal 1: New mechanism is needed to support lossless E2E data delivery in IAB system.

TR 38.874 has described the following three mechanisms for the lossless E2E data delivery:
· Option #1: Modification of PDCP protocol/procedures;
· Option #2: Rerouting of PDCP PDUs buffered on intermediate IAB-nodes;
· Option #3: Introducing UL status delivery.

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. For example, if BH RLF happens at an IAB-node, performance of all Rel-15 UEs, who are connected to the IAB-node and its child nodes, might decrease.

Observation 4: Option #1 cannot prevent UL data loss of Rel-15 UEs.

For Option #2, all IAB-nodes have to buffer UL data until the IAB-nodes receive from their parent node the information about the UL data which has been successfully delivered to IAB-donor so that E2E 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.

Observation 5: Option #2 requires that all IAB-nodes have huge size of memory space to buffer all of the UL data received from their child nodes as well as UEs served.

For Option #3, all IAB-nodes have to delay the sending of RLC positive ACKs to its child node or UE until receiving RLC positive ACKs from its parent node. Moreover, each IAB-node needs to have and hold the sequence number relation between an ingress RLC SDU and an egress RLC SDU including the ingress RLC SDU. Option #3 may cause a big change for RLC layer, and have more complexity than other options.

Observation 6: Option #3 causes a big change for RLC layer and has more complexity than other options.

We think that the new mechanism for lossless E2E data delivery should be simple and have less impacts on IAB networks. RAN2 may need to consider other options as well as the above three options as candidates for the new mechanism. 

Proposal 2: RAN2 should consider new mechanism other than three options described in TR 38.874.

3.	Proposal
In this document, we present our view on E2E reliability in hop-by-hop RLC ARQ. We have following proposals:
Proposal 1: New mechanism is needed to support lossless E2E data delivery in IAB system.
Proposal 2: RAN2 should consider new mechanism other than three options described in TR 38.874.
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