3GPP TSG-RAN2 #119-e	R2-2207492
Electronic meeting, August 17 – August 29, 2022			 

[bookmark: Source]Agenda item:		7.1.2 (TEI17)
Source:	LG Electronics
Title: 	DRB release
[bookmark: DocumentFor]Document for:	Discussion and Decision
1.	Introduction
This document discusses an issue of data loss at DRB release.

2.	Discussion
In EN-DC case, the NR PDCP can be configured on top of LTE RLC. Thus, the LTE system can use both NR PDCP and LTE PDCP.
When the DRB is released, both PDCP and RLC entities are released. However, we noticed that data handling at DRB release is different depending on whether NR PDCP is used or LTE PDCP is used.

During the NR PDCP entity release, the stored data in the receiving NR PDCP entity are delivered to upper layer before releasing the NR PDCP entity, as shown in 38.323.
	TS38.323 v17.1.0

[bookmark: _Toc46492056][bookmark: _Toc46492164][bookmark: _Toc108991500]5.1.3	PDCP entity release
When upper layers request a PDCP entity release for a radio bearer for Uu or PC5 interface, the UE shall:
-	discard all stored PDCP SDUs and PDCP PDUs in the transmitting PDCP entity;
-	for UM DRBs, AM DRBs, UM MRBs and AM MRBs, deliver the PDCP SDUs stored in the receiving PDCP entity to upper layers in ascending order of associated COUNT values after performing header decompression, if not decompressed before;
-	release the PDCP entity for the radio bearer.
NOTE:	For NR sidelink communication for groupcast and broadcast or for sidelink SRB4, the receiving PDCP entity release for an SLRB is up to UE implementation.



However, such behavior is not defined for LTE PDCP, which means that data stored in LTE PDCP entity are discarded at DRB release.
Observation 1: At DRB release, data stored in NR PDCP are delivered to upper layer while data stored in LTE PDCP are discarded.

The data delivery at RLC entity release is also not defined for NR RLC. However, there is no data loss for NR RLC because the NR RLC mandatorily supports out-of-order delivery. Therefore, only incomplete RLC SDUs are discarded at NR RLC entity release.
Observation 2: In NR RLC, there is no data loss at NR RLC entity release because NR RLC mandatorily supports out-of-order delivery.

To resemble NR RLC, the out-of-order delivery function is introduced for LTE RLC in Rel-15. If rlc-OutOfOrderDelivery is configured, the LTE RLC delivers RLC SDUs to upper layer immediately when all segments are received, and there would be no stored RLC SDUs at LTE RLC entity release.
Observation 3: In LTE RLC, data loss at LTE RLC entity release can be avoided if out-of-order delivery is configured.

However, the out-of-order delivery function is not mandatory for LTE RLC. Thus, if rlc-OutOfOrderDelivery is not configured, there would be stored RLC SDUs at LTE RLC entity release, and they are discarded.
One solution to avoid data loss at LTE RLC entity release is to re-establish LTE RLC first and then release, which is already implemented in RRC specification. However, this behavior is only applied for RLC bearer release case, where the PDCP entity is not released, as shown below. For DRB release case, the RLC entity is just released without RLC re-establishment, and data loss still occurs even if NR PDCP is used.
	TS36.331 v17.1.0

5.3.10.2	DRB release
The UE shall:
1>	for each drb-Identity value included in the drb-ToReleaseList or drb-ToReleaseListSCG that is part of the current UE configuration (DRB or RLC bearer release); or
1>	for each drb-identity value that is to be released as the result of full configuration option according to 5.3.5.8:
2>	if release of this DRB is result of full configuration option according to 5.3.5.8:
3>	release the E-UTRA or NR PDCP entity;
2>	else if this DRB is configured with pdcp-config:
3>	release the E-UTRA PDCP entity;
2>	else (release the RLC bearer configuration of MCG or of SCG):
3>	re-establish the RLC entity as specified in 36.322 for this DRB;
2>	release the RLC entity or entities;
2>	release the DTCH logical channel;




Observation 4: At LTE RLC bearer release, the LTE RLC entity is first re-established and then released. However, at DRB release, the LTE RLC entity is just released without RLC re-establishment.

With the observations above, it can be concluded that, at DRB release, data loss is inevitable for LTE PDCP and LTE RLC. This is different from NR PDCP and NR RLC.
In high data rate application, there may be many out-of-order SDUs stored in RLC and PDCP buffers. Just discarding them at DRB release would deteriorate the overall throughput. Thus, we propose to introduce data delivery at DRB release at least from Rel-17.
Proposal 1: Support data delivery at DRB release for LTE PDCP and LTE RLC.

For LTE PDCP, we think existing function can be reused. As the data delivery behavior is already defined in PDCP re-establishment, we can adopt same approach as LTE RLC, i.e. re-establish the LTE PDCP entity first and then release.
Proposal 2: Before releasing LTE PDCP entity, the UE shall re-establish the LTE PDCP entity.

For LTE RLC, we can reuse the current approach (i.e. the LTE RLC entity is first re-established and then released) for DRB release case. In current specification, the RLC re-establishment is only performed for RLC bearer release case, which we think is unnecessary restriction. Thus, we propose to apply RLC re-establishment for both DRB release case and RLC bearer release case.
Proposal 3: Before releasing LTE RLC entity, the UE shall re-establish the LTE RLC entity.

Lastly, it should be noted that the procedure order is important for PDCP entity release and RLC entity release. That is, the RLC entity should deliver stored RLC SDUs to the PDCP entity before the PDCP entity delivers stored PDCP SDUs to upper layer. Otherwise, the RLC SDUs delivered to the PDCP entity would be discarded because the PDCP entity is already released.
Proposal 4: Perform RLC re-establishment and release first, and then perform PDCP re-establishment and release.

3.	Conclusions
[bookmark: _GoBack]In this document, we explain data loss problem existing in LTE PDCP and LTE RLC. We suggest RAN2 to consider this issue and seek the solution to avoid data loss. A companion CR is provided in R2-2207493.
Observation 1: At DRB release, data stored in NR PDCP are delivered to upper layer while data stored in LTE PDCP are discarded.
Observation 2: In NR RLC, there is no data loss at NR RLC entity release because NR RLC mandatorily supports out-of-order delivery.
Observation 3: In LTE RLC, data loss at LTE RLC entity release can be avoided if out-of-order delivery is configured.
Observation 4: At RLC bearer release, the LTE RLC entity is first re-established and then released. However, at DRB release, the LTE RLC entity is just released without RLC re-establishment.
Proposal 1: Support data delivery at DRB release for LTE PDCP and LTE RLC.
Proposal 2: Before releasing LTE PDCP entity, the UE shall re-establish the LTE PDCP entity.
Proposal 3: Before releasing LTE RLC entity, the UE shall re-establish the LTE RLC entity.
Proposal 4: Perform RLC re-establishment and release first, and then perform PDCP re-establishment and release.
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