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1 Introduction
To support the centralized retransmission of lost PDUs, the undelivered packet information at the corresponding node (e.g. gNB-DU) should be delivered to the PDCP hosting node (e.g. gNB-CU) when the radio link outage is detected at the corresponding node. So NR-U function is already defined to carry the information of NR PDCP PDUs that were not delivered to the UE or the lower layers. However, how the information is carried in NR-U DDS is not clear.
So, in RAN3#99bis, we proposed a CR to clarify the usage of the lost NR-U packet information [1]. This contribution discusses more how to support the centralized retransmission and provide the proposals.

2 Discussion 
The centralized retransmission mechanism for lost PDUs is agreed and the related procedure is captured in TS38.401 [2]. In the procedure, it explicitly says that the DDDS may include the lost F1-U sequence numbers corresponding to the undelivered packet information in gNB-DU.
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Figure 8.3.1-1: Procedure for centralized retransmission in intra gNB-CU scenarios
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2.
gNB-DU1 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 gNB-DU1.
Observation 1: Stage 2 says that  the lost F1-U Sequence Number is used for to carry the information of the PDCP PDUs undelivered in gNB-DU.

In TS38.425, NR-U provides the function to carry the information of NR PDCP PDUs that were not delivered to the UE or the lower layers. However, how to carry the undelivered PDCP PDU information 

5.2
NR user plane protocol layer services

The following functions are provided by the NR user plane protocol:

-
Provision of NR user plane specific sequence number information for user data transferred from the node hosting NR PDCP to the corresponding node for a specific data bearer.
-
Information of successful in sequence delivery of NR PDCP PDUs to the UE from the corresponding node for user data associated with a specific data bearer.
-
Information of NR PDCP PDUs that were not delivered to the UE or the lower layers.
However, in TS38.425, it is not clear how to carry the information of NR PDCP PDUs that were not delivered to the UE or the lower layers. Stage 2 says that the lost F1-U sequence numbers can be used for the information of the undelivered PDCP PDUs, but the meaning of ‘lost’ is defined only for the lost packet over NR-U interface.

5.4.1
Transfer of Downlink User Data

5.4.1.1
Successful operation

The purpose of the Transfer of Downlink User Data procedure is to provide NR-U specific sequence number information at the transfer of user data carrying a DL NR PDCP PDU from the node hosting the NR PDCP entity to the corresponding node.

An NR user plane instance making use of the Transfer of Downlink User Data procedure is associated to a single data bearer only. The Transfer of Downlink User Data procedure is invoked whenever user data for that particular data bearer needs to be sent to the corresponding node.

The node hosting the NR PDCP entity shall assign consecutive NR-U sequence numbers to each transferred NR-U packet.

The corresponding node shall detect whether an NR-U packet was lost and memorise the respective sequence number after it has declared the respective NR-U packet as being "lost".
Observation 2: In stage 3, how to include the information of the undelivered PDCP PDUs is not defined.

With these observations, we propose to make the stage 3 behaviour be aligned with the mechanism defined in stage 2.

Proposal: Clarify that the Lost NR-U Sequence Number ranges in DDDS can carry the information of the undelivered PDCP PDUs when the (DL) outage is indicated in DDDS.
3 Conclusions
In this contribution, we discussed how to support the centralized retransmission in NR-U interface and propose that
Observation 1: Stage 2 says that  the lost F1-U Sequence Number is used for to carry the information of the PDCP PDUs undelivered in gNB-DU.

Observation 2: In stage 3, how to include the information of the undelivered PDCP PDUs is not defined.

Proposal 1: Clarify that the Lost NR-U Sequence Number ranges in DDDS can carry the information of the undelivered PDCP PDUs when the (DL) outage is indicated in DDDS.
Proposal 3: Agree the CR for TS38.4250 provided in R3-183055 [3].

References

[1] R3-182072, CR for clarification of lost NR-U packet, Samsung, KT, RAN3#99bis.
[2] TS38.401 v15.1.0, NG-RAN; Architecture description. 
[3] TS38.425 v15.1.0, NG-RAN; NR user plane protocol.

[4] R3-183055, (draftCR) NR-U support for centralized retransmission, Samsung, RAN3#100.
_1569852294.vsd
UE


gNB-DU1


gNB-DU2


4. gNB-DU switches traffic delivery to gNB-DU2. gNB-CU sends undelivered PDCP PDUs to gNB-DU2


6. gNB-CU resumes data traffic transmission to gNB-DU1



5. F1-U DDDS PDU (Radio Link Resume)



0. UE is connected to the gNB-CU at RRC and PDCP level. UE has DRBs configured and active on gNB-DU1 and gNB-DU2


gNB-CU


2. F1-U DDDS PDU (Radio Link Outage, lost F1-U sequence numbers


1. gNB-DU1 determines that the radio link is subject to an outage, e.g. blocking fast fading


3. gNB-CU decides whether there are other gNB-DUs able to serve the UE and switches traffic delivery and retransmission of undelivered PDCP PDUs from gNB-DU1 to such gNB-DUs. gNB-CU does not necessarily remove gNB-DU1's DRBs 



