


[bookmark: _GoBack]3GPP TSG-RAN WG3 #97bis	R3-173692
Prague, Czech Republic, 9-13 October 2017


Agenda item:	10.10.1.9
Source:	NTT DOCOMO, INC.
Title:	Further consideration on mechanism of centralized retransmission of lost PDUs 
Document for:	Discussion and Decision

1	Introduction
In RAN3#97, mechanism of centralized retransmission was discussed and following [1] was agreed.
“WA: Address multi-connectivity scenario with UP solution.
The status of radio link outage is decided in the DU.”
However, other aspects were not discussed well. So, further details are assumed to be discussed in this meeting. In this contribution, we discuss two aspects i.e. applicability and behaviour, adding further consideration to [2]. 
Note that we discuss to extend the applicability of this mechanism to X2 and Xn interface, which is currently limited to F1. So, this contribution is related to both agenda i.e. 10.8.3.2 and 10.10.1.9. 
2 Discussion
2.1 		Applicability of centralized retransmission of lost PDUs for LTE-NR DC
Centralized retransmission was discussed and some description was captured in current draft TS38.401 [3]. Currently this mechanism is discussed only for F1 interface.
Observation 1: Current discussion on “Mechanism of centralized retransmission of lost PDUs” is limited to F1 interface for CU-DU higher layer split.
LTE DC defines procedure of SN initiated SN release or UE detection of RLF. So, these procedures would be inherited to LTE-NR DC. However, these procedures may take some time to transfer the packet the other leg. Therefore, for minimizing interruption time, applying mechanism of centralized retransmission of lost PDUs to X2 and Xn interface would be beneficial. 
Observation 2: Applying mechanism of centralized retransmission of lost PDUs to X2 and Xn interface would be beneficial for dual connectivity.
Figure 1 shows the applicability of the mechanism for X2,Xn and F1 interface.
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Figure 1. Applicability of mechanism of centralized retransmission of lost PDUs
NOTE: following terminology is assumed in this contribution considering last RAN3 discussion
· The node hosting PDCP: MN on MCG split bearer, SN on SCG split bearer
· The assisting node: SN on MCG split bearer and MN on SCG split bearer

Considering Figure 1, no huge obstacles are found to apply this mechanism to X2 and Xn.
Observation 3: There would not be huge obstacles applying mechanism of centralized retransmission of lost PDUs to X2 and Xn interface for dual connectivity.

Based on the observations, following is proposed.
Proposal 1: Apply mechanism of centralized retransmission of lost PDUs also to X2 and Xn interface for dual connectivity.

2.2 		Behavior of the centralized retransmission of lost PDUs
Following section discusses the behavior of the centralized retransmission. 
2.2.1 		Avoiding re-ordering delay
To avoid unnecessary re-ordering delay when the centralized retransmission is performed, the node performing the retransmission should prioritize the retransmission packets over the other packets already existing e.g. based on Sequence Number information.

Proposal 2: The node performing the retransmission should prioritize the retransmission packets over the other packets already existing in the transmission buffer e.g. based on Sequence Number information.
2.2.2 		Avoiding waste of radio resource
After centralized retransmission is performed, the leg detected to be not well-functioning may be recovered. At that time, the nodes don’t need to transmit the packets which were already transferred to the UE over the other leg by centralized retransmission.
Proposal 3: (A) Support notification of acknowledged PDCP PDUs between the node hosting PDCP and the assisting node over X2 and Xn for dual connectivity, and between CU and DU over F1; and (B) define the behavior to remove the corresponding PDCP PDUs from the transmission buffer at the node of the other leg.

3	Summary
In this contribution, the applicability and behaviour of centralized retransmission of lost PDUs were discussed. Observations and proposals are as follows.
Applicability:
Observation 1: Current discussion on “Mechanism of centralized retransmission of lost PDUs” is limited to F1 interface for CU-DU higher layer split.
Observation 2: Applying mechanism of centralized retransmission of lost PDUs to X2 and Xn interface would be beneficial for dual connectivity.
Observation 3: There would not be huge obstacles applying mechanism of centralized retransmission of lost PDUs to X2 and Xn interface for dual connectivity.
Proposal 1: Apply mechanism of centralized retransmission of lost PDUs also to X2 and Xn interface for dual connectivity.
Behavior:
Proposal 2: The node performing the retransmission should prioritize the retransmission packets over the other packets already existing in the transmission buffer e.g. based on Sequence Number information.
Proposal 3: (A) Support notification of acknowledged PDCP PDUs between the node hosting PDCP and the assisting node over X2 and Xn for dual connectivity, and between CU and DU over F1; and (B) define the behavior to remove the corresponding PDCP PDUs from the transmission buffer at the node of the other leg.
Corresponding TP for TS38.401 [3] and TS37.340 [4] is attached in annex
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Note: The TP is provided utilizing existing Section 8.3 “Mechanism of centralized retransmission of lost PDUs” which is under Section 8 “Overall procedures in gNB-CU/gNB-DU Architecture”. But it might be better to move it outside of Section 8 and make it an independent section, e.g. Section 10 “Mechanism of centralized retransmission of lost PDUs”, since it is will no longer be limited to the case of “gNB-CU/gNB-DU Architecture”.
----Unchanged sections are omitted---
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[bookmark: _Toc491800284][bookmark: _Toc491800470][bookmark: _Toc491801300][bookmark: _Toc491852988]8.3.1	General
Editor’s Note: whether this section could be captured in the same paragraph of mobility procedures is FFS.
This mechanism allows to perform the retransmission of the PDCP PDUs that were not delivered by a gNB-DUNode (gNB-DU“Node1”), e.g., because the radio link served by gNB-DU“Node1” is subject to temporary outage, via another gNB-DUNode (gNB-DU“Node2”) with a well-functioning radio link toward the UE. 
8.3.2	Applicability for F1
In this section, “Node1” and “Node2” mentioned in section 8.3.1 are gNB-DU1 and gNB-DU2, respectively.
The gNB-DU1 shall detect the outage (e.g., based on measurement reports, CQI feedback, UL measurements, HARQ ACK/NACK ratios, RLC status reports). The gNB-DU1 shall send a notification to the gNB-CU about the outage. 
Editor’s Note: how to define radio link outage is FFS.
Editor’s Note: whether the notification is over F1-C or F1-U is FFS. 
Editor’s Note: whether new notification mechanism is needed is FFS.
Editor’s Note: whether the notification includes the PDCP PDU SNs corresponding to the RLC SDUs that have been either partially or totally undelivered in DU1 is FFS.
The gNB-CU shall decide on which gNB-DU (e.g. gNB-DU2) with well-functioning radio link to forward traffic to the UE. The gNB-CU may take this decision based on, e.g., previously recorded UE measurement reports. The gNB-CU shall forward to gNB-DU2 the incoming data traffic for the UE as well as PDCP PDUs with SNs potentially indicated by gNB-DU1. The gNB-DU2 should prioritize, among incoming data and data already in its transmission buffer, transmission of PDCP PDUs according to the PDCP SN (in order to minimize reordering delays at UE PDCP caused by the retransmission of PDCP PDUs that were not delivered by gNB-DU1). Successful delivery by gNB-DU2 regarding the retransmission of PDCP PDUs that were not delivered by gNB-DU1 shall be notified from gNB-DU2 to gNB-CU, and then from gNB-CU to gNB-DU1, so that gNB-DU1 can remove the corresponding PDCP PDUs from its transmission buffer. The gNB-CU may monitor the radio link served by gNB-DU1. If the radio link served by gNB-DU1 starts functioning, the gNB-CU may decide to start sending again data traffic through gNB-DU1. 
Editor’s Note: how this mechanism is applied to dual/multi connectivity or single connectivity is FFS.
8.3.3	Applicability for Xn
[bookmark: _Toc486030482]8.3.3.1	“Node1” is the node hosting PDCP for dual connectivity split bearers
In this section, “Node1” and “Node2” mentioned in section 8.3.1 are the node hosting PDCP and the assisting node for dual connectivity split bearers, respectively.
The node hosting PDCP shall detect the outage (e.g., based on measurement reports, CQI feedback, UL measurements, HARQ ACK/NACK ratios, RLC status reports).
When detecting outage of its radio link, the node hosting PDCP shall forward to the assisting node the incoming data traffic for the UE as well as PDCP PDUs potentially not delivered to the UE by the node hosting PDCP. The assisting node should prioritize, among incoming data and data already in its transmission buffer, transmission of PDCP PDUs according to the PDCP SN (in order to minimize reordering delays at UE PDCP caused by the retransmission of PDCP PDUs that were not delivered by the node hosting PDCP). Successful delivery by the assisting node regarding the retransmission of PDCP PDUs that were not delivered by the node hosting PDCP shall be notified from the assisting node to the node hosting PDCP, so that the node hosting PDCP can remove the corresponding PDCP PDUs from its transmission buffer. If the radio link served by the node hosting PDCP starts functioning, the node hosting PDCP may decide to start sending again data traffic through its radio link.
8.3.3.2	“Node1” is the assisting node for dual connectivity split bearers
In this section, “Node1” and “Node2” mentioned in section 8.3.1 are the assisting node and the node hosting PDCP for dual connectivity split bearers, respectively.
The assisting node shall detect the outage (e.g., based on measurement reports, CQI feedback, UL measurements, HARQ ACK/NACK ratios, RLC status reports). The assisting node shall send a notification to the node hosting PDCP about the outage.
The gNB-CU shall forward to gNB-DU2 the incoming data traffic for the UE as well as PDCP PDUs with SNs potentially indicated by gNB-DU1. The gNB-DU2 should prioritize, among incoming data and data already in its transmission buffer,
When notified about the outage of the assisting node’s radio link, the node hosting PDCP shall consider for transmission over its radio link, the incoming data traffic for the UE as well as PDCP PDUs with SNs potentially indicated by the assisting node. The node hosting PDCP should prioritize, among incoming data and data already in its transmission buffer, transmission of PDCP PDUs according to the PDCP SN (in order to minimize reordering delays at UE PDCP caused by the retransmission of PDCP PDUs that were not delivered by the assisting node). Successful delivery by the node hosting PDCP regarding the retransmission of PDCP PDUs that were not delivered by the assiting node shall be notified from the node hosting PDCP to the assisting node, so that the assisting node can remove the corresponding PDCP PDUs from its transmission buffer. If the radio link served by the assisting node starts functioning, the node hosting PDCP may decide to start sending again data traffic through the assisting node.

----Unchanged sections are omitted---
Annex B:TP for TS37.340
----Unchanged sections are omitted---
[bookmark: _Toc491859124]12	X2/Xn Interface related aspects
Editor’s note: This section will only contain a pointer to TS 36.300 where all X2 procedures, including potentially new EN-DC specific procedures will continue to be covered. It will also only contain a pointer to either TS 38.300 or to other RAN3 specs for Xn aspects, depending on the RAN3 decision on where to cover Xn procedures.
X2 procedures for EN-DC are captured in TS 36.300 [2]. For EN-DC, mechanism of centralized retransmission of lost PDUs (section 8.3.3 of 3GPP TS38.401[X]) is also applied to X2.
Xn procedures for MR-DC with 5GC are captured in TS 38.423 [5].


----Unchanged sections are omitted---
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