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Introduction

This paper gives some discussion on Centralized Retransmission  for EN-DC and provides the text proposal to the TS 38.401. 

Discussion
In the past RAN3 meetings, it was agreed that F1 centralized retransmission mechanism could be applied to X2/Xn interface, and a single TS38.425  for the unified NR User Plane protocol will used for all X2/Xn/F1 interface. 

The centralized retransmission mechanism of lost PDUs over F1  has been captured into TS38.401. According to TS38.401, the centralized retransmission mechanism targets the multi-connectivity scenario, where a UE is served by data radio bearers established at least on two gNB-DUs . If one gNB-DU experiences outage, The gNB-CU can switch transmission of data traffic, as well as perform retransmission of undelivered PDCP PDUs, from the gNB-DU affected by outage  to other available gNB-DUs.  However, it is not allowed that EN-DC supports the SgNB with multiple gNB-DUs to serve the UE. That is to say, the centralized retransmission between gNB-DUs is not supported in EN-DC in R15.

Observation 1:  The centralized retransmission between gNB-DUs is not supported in EN-DC in R15.

See Figure1, for EN-DC case, a disaggregated SgNB node with CU/DU high layer split architecture, the SgNB part of the MCG split bearer is established on one gNB-DU. When the gNB-DU experiences the outage, the gNB-CU can perform retransmission to MeNB via X2/Xn interface, therefore, the normative text on how to handle centralized retransmission in EN-DC case should be captured into TS38.401 as well.
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Figure1 DU outage in EN-DC 
Proposal 1: The normative text on how to handle centralized retransmission in EN-DC should be captured into TS38.401.

The unified NR User Plane protocol defined in TS38.425 is applied to X2/Xn/F1 interfaces, upon receiving the F1 outage DDDS from DU, the gNB-CU should report the outage occurred at SgNB side via X2-U DDDS frame. But if the gNB-CU does not receive the “Radio Link Resume” notification message from the gNB-DU after some period, e.g., based on timer via implementation on the MeNB side, from our point of view, the MeNB shall perform the secondary node modification (including bearer type change)/release/change procedure. 

Proposal 2: In EN-DC case, if the MeNB does not receive the “Radio Link Resume” after “Radio Link Outage” after some period, the MeNB shall trigger the secondary node modification/release/change procedure.
The text proposal on centralized retransmission in EN-DC for TS38.401 is provided in the Annex.

Proposal 3:  RAN3 is kindly to ask to approve the text proposal  for TS38.401 in Annex.
Conclusion
The following  proposals are provided:

Observation 1:  The centralized retransmission between gNB-DUs is not supported in EN-DC in R15.

Proposal 1: The normative text on how to handle centralized retransmission in EN-DC should be captured into TS37.340.

Proposal 2: In EN-DC case, if the MeNB does not receive the “Radio Link Resume” after “Radio Link Outage” after some period, the MeNB shall trigger the secondary node modification/release/change procedure.
Proposal 3:  RAN3 is kindly to ask to approve the text proposal  for TS38.401 in Annex.
Text Proposal to TS 38.401
<<<<<<<<<<<<<<<<<<<< Begin of Changes to TS 38.401 >>>>>>>>>>>>>>>>>>>>

8.3
Mechanism of centralized retransmission of lost PDUs

8.3.1
Centralized Retransmission in Intra gNB-CU Cases

8.3.2
Centralized Retransmission in EN-DC Cases

In EN-DC cases, this mechanism allows to perform the retransmission of the PDCP PDUs of the MCG split bearer that are delivered by the SgNB because the corresponding radio link toward the UE are subject to outage. When such outage occurs, the SgNB informs the MeNB by DDDS PDU as defined in TS38.425[6]. The MeNB can switch transmission of data traffic, as well as perform retransmission of undelivered PDCP PDUs to its own path. 
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Figure 8.3.2-1: Procedure for centralized retransmission in EN-DC
The mechanism is shown in Figure 8.3.2-1 and targets the EN-DC scenario with the disaggregated SgNB, where the split DRBs were configured for the UE and active both on the MeNB and the SgNB, and it includes the following steps:

0.
The UE is connected and transmits/receives data to/from the MeNB and the SgNB.

1.
The gNB-DU realizes that the radio link towards the UE is experiencing outage.

2.
The gNB-DU sends the "Radio Link Outage" notification message to the gNB-CU over the F1-U interface, as part of the DDDS PDU of the concerned data radio bearer. The message may include the Number of lost F1-U Sequence Number ranges reported corresponding to the PDCP PDUs partially (and/or totally) undelivered in the gNB-DU.

3.
Upon received outage notification from the gNB-DU over F1-U, the gNB-CU sends the "Radio Link Outage" notification message to the SgNB over the X2-U interface, as part of the DDDS PDU of the concerned data radio bearer. The message may include the Number of lost X2-U Sequence Number ranges reported corresponding to the PDCP PDUs partially (and/or totally) undelivered in the gNB-DU.
4.
The MeNB decides to switch data traffic transmission from the SgNB to its own path and retransmits the PDCP PDUs that were undelivered in the SgNB.

5.
If the gNB-DU realizes that the radio link of the concerned data radio bearer is back in normal operation, it may send a "Radio Link Resume" notification message as part of the DDDS PDU over the F1-U interface to inform the gNB-CU that the radio link can be used again for the concerned data radio bearer.

6.  Upon received resume notification from the gNB-DU over F1-U, the gNB-CU shall send a "Radio Link Resume" notification message as part of the DDDS PDU over the X2-U interface to inform the MeNB that the radio link can be used again for the concerned data radio bearer.

7.
The MeNB may start sending traffic of the concerned data radio bearer to the SgNB again.

8. 
If the MeNB does not receive the “Radio Link Resume" after some period, the MeNB  shall trigger the secondary node modification/release/change procedure.
<<<<<<<<<<<<<<<<<<<< End Changes to TS 38.401 >>>>>>>>>>>>>>>>>>>>
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