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1 Introduction
During past RAN3 meetings, UE initial access procedure [1] and inter-DU mobility procedure [2] are discussed and captured in TS 38.401. In this paper, RRC connection reestablishment procedure is discussed. 
2 Discussion
UE triggers RRC connection reestablishment procedure in order to resuming SRB1 operation, re-activate of security and the configuration of the PCell. There are typically three scenarios,  
· Intra-DU RRC reestablishment: UE connects to the original gNB-DU

· Inter-DU RRC reestablishment: UE connects to another gNB-DU associated with the original gNB-CU
· inter-CU RRC reestablishment: UE connects to another gNB-DU associated with another gNB-CU

For inter-CU RRC reestablishment, it is expected that RLF indication over Xn interface will be triggered in order to acquire UE context in the source gNB. After that, the message exchange between gNB-CU and gNB-DU are the same as intra-DU and inter-DU scenario. There’re two options for gNB-DU’s behaviors upon RRC connection reestablishment, 
Option1:  utilize the preserved UE context in gNB-DU if possible
Option 2:  setup UE context in new gNB-DU and release old UE context in old gNB-DU no matter new gNB-DU and old gNB-DU are the same. 
For option 1, both behaviors of gNB-CU and gNB-DU will be different based on whether UE connects to the original gNB-DU or not. For intra-DU RRC connection reestablishment, gNB-CU needs to provide information for gNB-DU to find the UE context and replace old C-RNTI with newly allocated C-RNTI. Otherwise, gNB-CU will trigger UE context setup request similar as UE initial access. That is, the RRC connection reestablishment procedures for intra-DU and inter-DU cannot be unified. Therefore, option 2 is preferred in order to unify procedure for different scenarios. 
Proposal 1
it is suggested to setup UE context in new gNB-DU and release old UE context in old gNB-DU in order to unify RRC connection reestablishment procedures for all cases.  

In the following, we take intra-DU/intra-CU RRC reestablishment as an example. The signaling flow for RRC connection reestablishment procedure is shown in Fig.1. 
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Fig.1 RRC connection reestablishment procedure
Step1: UE sends preamble to the gNB-CU. 
Step 2:The gNB-DU allocates new C-RNTI and responds UE with RAR.

Step 3: UE sends RRC Connection Reestablishment Request message to the gNB-DU. 
Step 4:The gNB-DU includes the RRC message in a non-UE associated F1-AP INITIAL UL RRC MESSAGE TRANSFER message and transfer to the gNB-CU. The INITAIL UL RRC MESSAGE TRANSFER message should include new C-RNTI.
Step 5: The gNB-CU allocates gNB-CU UE F1AP ID and sends F1AP message UE CONTEXT SETUP REQUEST to establish overall initial UE context in the gNB-DU, which also contains SRB ID and DRB IDs to be setup.
Step 6: the gNB-DU sends UE CONTEXT SETUP RESPONSE message to gNB-CU, containing RLC/MAC/PHY configuration of the corresponding SRB ID and DRB IDs provided by gNB-CU. 
Step 7: the gNB-CU generates RRC CONNECTION REESTABLISHMENT message towards UE. The RRC message is encapsulated in F1-AP DL RRC MESSAGE TRANSFER message. 
NOTE: step 7 can be omitted if RRC CONNECTION REESTABLISHMENT is piggyback in step 5.

Step 8: The gNB-DU sends RRC CONNECTION REESTABLISHMENT message to UE.
Step 9: UE sends RRC CONNECTION REESTABLISHMENT COMPLETE message to the gNB-DU. 
Step 10: The gNB-DU encapsulates the RRC message in F1-AP UL RRC MESSAGE TRANSFER message and send to gNB-CU. 
Step 11: the gNB-CU generates RRC CONNECTION RECONFIGURATION message towards UE. The RRC message is encapsulated in F1-AP DL RRC MESSAGE TRANSFER message. 
Step 12: The gNB-DU sends RRC CONNECTION RECONFIGURATION message to UE.
Step 13: UE sends RRC CONNECTION RECONFIGURATION COMPLETE message to the gNB-DU.
Step 14: The gNB-DU encapsulates the RRC message in F1-AP UL RRC MESSAGE TRANSFER message and send to gNB-CU. 
Step 15: the gNB-CU finds UE context based on old C-RNTI and old PCI contained in RRC CONNECTION REESTABLISHMENT REQUEST message. Based on the UE context, gNB-CU is able to find the associated old gNB-DU. 
Step 16: the gNB-CU sends F1AP message UE CONTEXT RELEASE REQUEST to the old gNB-DU found in the UE context.

Step 17: the old gNB-DU sends F1AP message UE CONTEXT RELEASE RESPONSE to the gNB-CU.
NOTE: it is possible that old gNB-DU and gNB-DU are the same. 

Proposal 2
It is proposed RAN3 to agree the proposed call-flow for the RRC connected reestablishment procedure.
3 Conclusion and Proposals
Based on the discussion, we have the following observations and proposals:
Proposal 1
it is suggested to setup UE context and release old UE context in gNB-DU in order to unify RRC connection reestablishment procedures for all cases.  

Proposal 2
It is proposed RAN3 to agree the proposed call-flow for the RRC connected reestablishment procedure.
Proposal 3
It is proposed to agree the TP for TS 38.401 in the annex.
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4 Annex – Text proposal 38.401

8.x RRC state transition

8.x.3 RRC connection reestablishment procedure
This section gives the RRC connection reestablishment procedure given that gNB consists of gNB-CU and gNB-DU(s), as shown in Figure 8.x.3-1. 
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Fig.8.x.3.1-1 RRC connection reestablishment procedure

Step1: UE sends preamble to the gNB-CU. 
Step 2:The gNB-DU allocates new C-RNTI and responds UE with RAR.

Step 3: UE sends RRC Connection Reestablishment Request message to the gNB-DU. 
Step 4:The gNB-DU includes the RRC message in a non-UE associated F1-AP INITIAL UL RRC MESSAGE TRANSFER message and transfer to the gNB-CU. The INITAIL UL RRC MESSAGE TRANSFER message should include new C-RNTI.
Step 5: The gNB-CU allocates gNB-CU UE F1AP ID and sends F1AP message UE CONTEXT SETUP REQUEST to establish overall initial UE context in the gNB-DU, which also contains SRB ID and DRB IDs to be setup.

Step 6: the gNB-DU sends UE CONTEXT SETUP RESPONSE message to gNB-CU, containing RLC/MAC/PHY configuration of the corresponding SRB ID and DRB IDs provided by gNB-CU. 

Step 7: the gNB-CU generates RRC CONNECTION REESTABLISHMENT message towards UE. The RRC message is encapsulated in F1-AP DL RRC MESSAGE TRANSFER message. 
NOTE: step 7 can be omitted if RRC CONNECTION REESTABLISHMENT is piggyback in step 5.

Step 8: The gNB-DU sends RRC CONNECTION REESTABLISHMENT message to UE.
Step 9: UE sends RRC CONNECTION REESTABLISHMENT COMPLETE message to the gNB-DU. 
Step 10: The gNB-DU encapsulates the RRC message in F1-AP UL RRC MESSAGE TRANSFER message and send to gNB-CU. 
Step 11: the gNB-CU generates RRC CONNECTION RECONFIGURATION message towards UE. The RRC message is encapsulated in F1-AP DL RRC MESSAGE TRANSFER message. 
Step 12: The gNB-DU sends RRC CONNECTION RECONFIGURATION message to UE.
Step 13: UE sends RRC CONNECTION RECONFIGURATION COMPLETE message to the gNB-DU.
Step 14: The gNB-DU encapsulates the RRC message in F1-AP UL RRC MESSAGE TRANSFER message and send to gNB-CU. 
Step 15: the gNB-CU finds UE context based on old C-RNTI and old PCI contained in RRC CONNECTION REESTABLISHMENT REQUEST message. Based on the UE context, gNB-CU is able to find the associated old gNB-DU. 

Step 16: the gNB-CU sends F1AP message UE CONTEXT RELEASE REQUEST to the old gNB-DU found in the UE context.

Step 17: the old gNB-DU sends F1AP message UE CONTEXT RELEASE RESPONSE to the gNB-CU.

NOTE: it is possible that old gNB-DU and gNB-DU are the same. 
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