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8
Overall procedures in gNB-CU/gNB-DU Architecture

Editor Note: This clause shows overall procedures including signalling flows in gNB-CU / gNB-DU architecture e.g. initial access from the UE, inter-DU mobility etc. The main focus is on gNB-CU and gNB-CU while also need to show UE and 5GC for understanding the interaction.
8.2
Mobility

8.2.1 Inter-DU Mobility


8.2.1.1 Inter-DU handover with single connectivity
In single connectivity inter-DU handover scenario, the source cell and the target cell belonging to different gNB-DUs in one gNB-CU, and a connected UE can only connect with one gNB-DU. 
The overall signalling flow for initial access from the UE is shown as in Figure 8.2.1.1:
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Figure 8.2.1.1: inter-DU handover procedure with single connectivity

1. A  UE Measurement report is triggered and sent to the gNB-CU via source gNB-DU.
2. gNB-CU makes a handover decision to the target cell  in target gNB-DU based on UE measurement report.
3. gNB-CU sends an UE BEARER CONTEXT SETUP REQUEST message to the target gNB-DU.
4. Upon reception of UE BEARER CONTEXT SETUP REQUEST message, target gNB-DU performs the necessary resource establishment and sends an UE BEARER CONTEXT SETUP COMPLETE message to gNB-CU.
5. Upon reception of UE BEARER CONTEXT SETUP COMPLETE message, gNB-CU sends RRC CONNECTION RECONFIGURATION message to UE including mobilityControlInfo IE. 
6. Upon reception of RRC CONNECTION RECONFIGURATION message, The UE performs the random access procedure at the target cell in target gNB-DU.
7. The UE sends RRC CONNECTION RECONFIGURATION COMPLETE to gNB-CU via target cell link to confirm the successful completion handover procedure.
8. Source gNB-DU triggers a gNB-DU measurement report including the highest PDCP PDU SN successfully delivered in sequence to the UE and sends this info to gNB-CU in order to perform the centralized retransmission of lost PDUs during mobility.

9. gNB-CU sends UE BEARER CONTEXT RELEASE COMMAND message to source gNB-DU.
10.  Upon reception of the UE BEARER CONTEXT RELEASE COMMAND message, the gNB-DU shall release all UE context and user data transport resources and reply with the UE BEARER CONTEXT RELEASE COMPLETE message.
8.2.1.2 Inter-DU handover with multiple connectivity
In multiple connectivity inter-DU handover scenarios, the source cell and the target cell belonging to different gNB-DUs in one gNB-CU, and a connected UE can connect with one or more gNB-DU at the same time. 

The overall signalling flow for initial access from the UE is shown as in Figure 8.2.1.2:
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Figure 8.2.1.2: inter-DU handover procedure with multiple connectivity

1. A  UE Measurement report is triggered and sent to the gNB-CU via gNB-DU1.
2. gNB-CU makes a decision to add the target cell  in gNB-DU2 to serve UE based on UE measurement report.
3. gNB-CU sends an UE BEARER CONTEXT SETUP REQUEST message to the  gNB-DU2.
4. Upon reception of UE BEARER CONTEXT SETUP REQUEST message, gNB-DU2 performs the necessary resource establishment and sends an UE BEARER CONTEXT SETUP COMPLETE message to gNB-CU.
5. Upon reception of UE BEARER CONTEXT SETUP COMPLETE message, gNB-CU sends the handover command to UE using RRC CONNECTION RECONFIGURATION message including mobilityControlInfo IE. 
6. Upon reception of RRC CONNECTION RECONFIGURATION message, The UE performs the random access procedure at the target cell in gNB-DU2.
7. The UE sends RRC CONNECTION RECONFIGURATION COMPLETE to gNB-CU to confirm the successful completion secondary node addition procedure.
8. UE  is served by both gNB-DU1 and  gNB-DU2 at the same time.
9. If one leg breaks during Dual/Multiple connectivity, the fast centralized retransmission procedure of lost PDUs should be used.
The following steps are optional, which is used to release the UE context and associated resource in the gNB-DU regards to the broken leg, when necessary:
10.  gNB-CU sends UE BEARER CONTEXT RELEASE COMMAND  message to gNB-DU1.
11.  Upon reception of UE BEARER CONTEXT RELEASE COMMAND message, gNB-DU1 performs the necessary resource release and sends UE BEARER CONTEXT RELEASE COMPLETE message to gNB-CU.
8.2.2 Intra-DU Mobility

The overall signalling flow for intra-DU handover is shown as in Figure 8.2.2:
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Figure 8.2-2: intra-DU handover procedure         
1.  The UE measurement report is triggered and sent to the gNB-CU by UE through gNB-DU.
2.  gNB-CU makes a intra-DU handover decision to the target cell based on UE measurement report.
3.  gNB-CU sends UE BEARER CONTEXT MODIFICATION REQUEST message to gNB-DU.
4.  Upon reception of UE BEARER CONTEXT MODIFICATION REQUEST message, gNB-DU performs the context and bearer modification, and then sends UE BEARER CONTEXT MODIFICATION RESPONSE message to gNB-CU.

5.  gNB-CU sends RRC CONNECTION RECONFIGURATION message to UE.

6.  Upon reception of RRC CONNECTION RECONFIGURATION message, the UE performs the random access procedure at the target cell in gNB-DU.
7.  The UE applies the new configuration and replies with RRC CONNECTION RECONFIGURATION COMPLETE to gNB-CU.






1
1

_1559053285.vsd
gNB-CU


3. UEBearerContextSetupRequest


4. UEBearerContextSetupResponse


7. RRCConnectionReconfigurationComplete


8. Centralized Retransmission of Lost PDUs


2. Handover Decision


1. UE Measurement Report


Source
gNB-DU


UE


Target
gNB-DU


5. RRCConnectionReconfiguration


6. Random Access


9. UEBearerContextReleaseCommand


10. UEBearerContextReleaseComplete



_1559141301.vsd
gNB-CU


gNB-DU


UE


3. UEBearerContextModificationRequest


4. UEBearerContextModificationResponse


5. RRCConnectionReconfiguration


7. RRCConnectionReconfigurationComplete


2. Handover Decision


1. UE Measurement Report


6. Random Access



