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1 Introduction

 With CU-DU split structure, one UE can be moved among different gNB-DUs connecting to the same gNB-CU. Thus, different from traditional mobility scenario, intra-CU/inter-DU mobility becomes an important scenario. In this contribution, we will address such mobility procedures in details and discuss the retransmission of lost PDUs during the mobility procedure. 
2 Discussion 
2.1 Intra-CU/inter-DU mobility procedure 
The call flow of intra-CU/inter-DU mobility is shown in Fig. 1. 

1.
The UE triggers the Measurement Report message to the source gNB-DU.

2.
The source gNB-DU sends the received Measurement Report message to gNB-CU via an UL RRC TRANSFER message.

3.
The gNB-CU selects a suitable target gNB-DU based on, e.g., the received measurement results. After that, the gNB-CU sends an UE CONTEXT SETUP REQUEST message to the selected target gNB-DU to create an UE context and setup SRB1/2 and DRBs.
4.
The target gNB-DU responds the gNB-CU with an UE CONTEXT SETUP RESPONSE message.

5.
The gNB-CU sends a DL RRC TRANSFER message to the source gNB-DU, which includes RRCConnectionReconfiguration with MobilityControlInformation.  A handover start indication is also included in DL RRC TRANSFER message to indicate that the UE will start the handover. 

6.
The source gNB-DU forwards the received RRCConnectionReconfiguration to the UE.
7.   The source gNB-DU stops DL data transmission to the UE after receiving handover start indication in Step 5 and sends the DL DATA DELIVERY STATUS to the gNB-CU according to the F1-U protocol so that gNB-CU can know which PDCP PDU has been delivered to the UE successfully. 
8. The gNB-CU starts to transmit PDCP PDU, including not successfully transmitted PDCP PDUs in source gNB-DU, to the target gNB-DU. 
9.
The UE performs the random access procedure to the target gNB-DU.  
10. The UE sends the RRCConnectionReconfigurationComplete message to the target gNB-DU. The target gNB-DU can now begin sending data to the UE 

11.
The target gNB-DU sends a UL RRC TRANSFER message to convey the received RRCConnectionReconfigurationComplete to the gNB-CU.
12.
The gNB-CU sends an UE CONTEXT RELEASE REQUEST message to the source gNB-DU.
13. The source gNB-DU responses gNB-CU by an UE CONTEXT RELEASE RESPONSE message. 


[image: image1.emf]UE

Source

gNB-DU

gNB-CU

1. Measurement Report

3. UE Context Setup Request

4. UE Context Setup Response

6. RRC Conn. Reconf. incl. 

mobilityControlInformation

10. RRC Conn. Reconf. Complete

11. UL RRC TRANSFER(RRC 

Conn. Reconf. Complete)

9. Random Access with dedicated RACH preamble

7. DL DATA DELIVERY STATUS

8. DL USER DATA(incl. 

unTx PDCP PDUs)

2. UL RRC TRANSFER (Measurement Report)

5. DL RRC TRANSFER(RRC Conn. Reconf. incl. 

mobilityControlInformation, handover start 

indication)

12. UE CONTEXT RELEASE REQUEST

13. UE CONTEXT RELEASE RESPONSE

Target

gNB-DU

HO decision

Stop DL data 

transmission 

Packet data

Legend

L3 signaling

L1/2 signaling

User Data


Fig. 1. Procedure of intra-CU/inter-DU handover
Proposal 1: RAN3 is kindly asked to agree with the above intra-CU/inter-DU handover procedure. 

2.2 Retransmission of lost packet
During the intra-CU/inter-DU mobility procedure, the packet in the source gNB-DU may be lost. Thus, the scheme for lost packet retransmission is needed. In TS38.401 [1], a mechanism of centralized retransmission of lost PDUs has been defined. Specifically, the gNB-DU can send the outage notification to the gNB-CU. After that, the gNB-CU can move forward the traffic to the UE via another gNB-DU. Here, the outage can be determined based on measurement reports, CQI feedback, UL measurements, HARQ ACK/NACK ratios, RLC status report, etc. For the scenario where the UE is connected to two gNB-DUs, such scheme is feasible since the timely outage notification can facilitate the retransmission of lost PDUs. However, for intra-CU/inter-DU mobility case, such notification may not be applicable. As shown in Fig. 1, the UE starts the RA procedure to the target gNB-DU after step 6. However, the source gNB-DU may not detect the radio outage at this moment since the corresponding radio link may not be bad enough for outage. In practice, the radio outage may be detected between step 5 and step 10. If in some cases, the source gNB-DU detects the radio outage around step 10, the retransmission of lost PDUs may be delayed.
Observation: the radio outage notification may delay the retransmission of lost PDUs for intra-CU/inter-DU mobility. 
On the other hand, the intra-CU/inter-DU mobility procedure itself can help the lost PDU retransmission. In particular, as shown in Fig. 1, when receiving the handover start indication in step 5, the source gNB-DU can timely stop the DL data transmission to UE and send the DL DATA DELIVERY STATUS in step 7. After that, the gNB-CU can start the DL data transmission (including un-transmitted PDCP PDUs in source gNB-DU) to the target gNB-DU. Then, as long as the UE connects to the target gNB-DU, the lost packets in the source gNB-DU can be transmitted to the UE. 
Proposal 2: the Handover start indication can be utilized for the retransmission of lost PDUs. 

3 Conclusions
In this contribution, we discuss the overall procedure of intra-CU/inter-DU mobility and the retransmission of lost PDUs during such procedure, and propose:
Proposal 1: RAN3 is kindly asked to agree with the above intra-CU/inter-DU handover procedure. 

Observation: the radio outage notification may delay the retransmission of lost PDUs for intra-CU/inter-DU mobility. 

Proposal 2: the Handover start indication can be utilized for the retransmission of lost PDUs.
The corresponding stage2 text proposal is given in [2]. 
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