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1 Introduction
In past RAN3 meetings, three alternatives of UE initial access are discussed in [1]. And it is agreed to adopt Alt1 for initial access, and a 4-step procedure for resume from inactive. For RRC reestablishment procedure , old gNB-DU UE F1AP ID is introduced in DL RRC message transfer [2], which can be used by the gNB-DU to retrieve the existing UE context. In this paper, the RRC reestablishment procedure is further discussed. 
2 Discussion
In LTE system, RRC connection reestablishment procedure is used to resume SRB1 operation, re-activate of security and the configuration of the PCell. After that, RRC reconfiguration procedure is used to re-configure DRBs and SRB2. In NR system, similar mechanism is expected. For CU-DU architecture, gNB-DU will check whether it is able to serve the UE upon RACH similar as initial UE access. gNB-CU should reject the RRC connection reestablishment if no DU to CU RRC container IE is included in the INITIAL UL RRC MESSAGE TRANSFER. If the RRC connection reestablishment is successful, gNB-CU should send RRC connection reconfiguration message over gNB-DU to UE to configure DRB and SRB2. Before that, either gNB-CU or gNB-DU may trigger UE context modification procedure in order to modify or release DRBs. 
RRC connection reestablishment failure happens when 

A1. gNB-DU does not provide DU to CU RRC container IE

A2. gNB-CU cannot acquire UE context or other reasons. 

A3. Only gNB-CU has UE context, and gNB-DU refuse UE context setup

RRC connection reestablishment success happens when gNB-DU provides DU to CU RRC container IE and
   B1. both gNB-CU and gNB-DU have UE context
   B2. Only gNB-CU has UE context, and gNB-DU agrees UE context setup

In the following, RRC connection reestablishment for failure cases A1,A2 and successful cases B1, B2 are list in Fig 1. A3 is omitted because of space shortage. 
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Fig 1. RRC connection reestablishment procedure
Failure case:

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, which contains old C-RNTI and old PCI. 
Step 4: The gNB-DU includes the RRC message and, if the UE is admitted, the corresponding low layer configuration for the UE in the F1-AP INITIAL UL RRC MESSAGE TRANSFER message and transfers to the gNB-CU. The INITAIL UL RRC MESSAGE TRANSFER message should include C-RNTI.
Step 5-6: For failure case, the gNB-CU includes RRC CONNECTION REESTABLISHMENT REJECT message into F1AP message DL RRC MESSAGE TRANSFER and transfers to the gNB-DU. gNB-DU forward it to the UE. 
Successful case 1 (both gNB-CU and gNB-DU have UE context):

Step 5a: The gNB-CU includes RRC CONNECTION REESTABLISHMENT message and old gNB-DU F1AP UE ID into F1AP message DL RRC MESSAGE TRANSFER and transfers to the gNB-DU.
Step 6a: the gNB-DU retrieves UE context based on old gNB-DU F1AP UE ID, replaces old C-RNTI/PCI with new C-RNTI/PCI. It sends RRC CONNECTION REESTABLISHMENT message to UE.
Step 7a-8a: UE sends RRC CONNECTION REESTABLISHMENT COMPLETE message to the gNB-DU. The gNB-DU encapsulates the RRC message in F1-AP UL RRC MESSAGE TRANSFER message and sends to gNB-CU. 
Step 9a-10a: the gNB-CU triggers UE context modification procedure by sending UE CONTEXT MODIFICIATION REQUEST, which may include DRBs to be modified and released list. The gNB-DU responses with UE CONTEXT MODIFICIATION RESPONSE message.

Step 9a’-10a’: the gNB-DU triggers UE context modification procedure by sending UE CONTEXT MODIFICIATION REQUIRED, which may include DRBs to be modified and released list. The gNB-CU responses with UE CONTEXT MODIFICIATION CONFIRM message.

NOTE: either step 9a-10a or step 9a’ and 10a’ may exist or both are absent.
Step 11a-12a: The gNB-CU includes RRC CONNECTION RECONFIGURATION message into F1AP message DL RRC MESSAGE TRANSFER and transfers to the gNB-DU. The gNB-DU forward it to the UE. 

Step 13a-14a: UE sends RRC CONNECTION RECONFIGURATION COMPLETE message to the gNB-DU. And gNB-DU forward it to the gNB-CU.
Successful case 2 (only gNB-CU has UE context):

Step 5b-6b: the gNB-CU triggers UE context setup procedure by sending UE CONTEXT SETUP REQUEST, which may include DRBs to setup list based on the retrieved UE context. The gNB-DU responses with UE CONTEXT SETUP RESPONSE message.

Step 7b-10b: the gNB-CU sends RRC CONNECTION REESTABLISHMENT message to the UE over gNB-DU. And UE responds with RRC CONNECTION REESTABLISHEMNT COMPLETE message to gNB-CU over gNB-DU. 
Step 11b-14b: the gNB-CU sends RRC CONNECTION RECONFIGURATION message to the UE over gNB-DU. And UE responds with RRC CONNECTION RECONFIGURATION COMPLETE message to gNB-CU over gNB-DU. 
Proposal 1
It is proposed RAN3 to agree the proposed call-flow for the RRC connected reestablishment procedure.

Proposal 2

It is proposed to agree the TP for TS 38.401 in the annex.
3 Conclusion and Proposals
Based on the discussion, we have the following observations and proposals:

Proposal 1
It is proposed RAN3 to agree the proposed call-flow for the RRC connected reestablishment procedure.

Proposal 2

It is proposed to agree the TP for TS 38.401 in the annex.
Reference
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4 Text Proposal for TS 38.401 baseline
8.6.x
RRC connection reestablishment 
This section gives the failure and success procedures of RRC connection reestablishment given that gNB consists of gNB-CU and gNB-DU(s), as shown in Figure 8.6.x-1. 
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Fig 8.6.x-1. RRC connection reestablishment procedure

Failure case:

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, which contains old C-RNTI and old PCI. 
Step 4: The gNB-DU includes the RRC message and, if the UE is admitted, the corresponding low layer configuration for the UE in the F1-AP INITIAL UL RRC MESSAGE TRANSFER message and transfers to the gNB-CU. The INITAIL UL RRC MESSAGE TRANSFER message should include C-RNTI.
Step 5-6: For failure case, the gNB-CU includes RRC CONNECTION REESTABLISHMENT REJECT message into F1AP message DL RRC MESSAGE TRANSFER and transfers to the gNB-DU. gNB-DU forward it to the UE. 

Successful case 1 (both gNB-CU and gNB-DU have UE context):

Step 5a: The gNB-CU includes RRC CONNECTION REESTABLISHMENT message and old gNB-DU F1AP UE ID into F1AP message DL RRC MESSAGE TRANSFER and transfers to the gNB-DU.

Step 6a: the gNB-DU retrieves UE context based on old gNB-DU F1AP UE ID, replaces old C-RNTI/PCI with new C-RNTI/PCI. It sends RRC CONNECTION REESTABLISHMENT message to UE.
Step 7a-8a: UE sends RRC CONNECTION REESTABLISHMENT COMPLETE message to the gNB-DU. The gNB-DU encapsulates the RRC message in F1-AP UL RRC MESSAGE TRANSFER message and sends to gNB-CU. 
Step 9a-10a: the gNB-CU triggers UE context modification procedure by sending UE CONTEXT MODIFICIATION REQUEST, which may include DRBs to be modified and released list. The gNB-DU responses with UE CONTEXT MODIFICIATION RESPONSE message.

Step 9a’-10a’: the gNB-DU triggers UE context modification procedure by sending UE CONTEXT MODIFICIATION REQUIRED, which may include DRBs to be modified and released list. The gNB-CU responses with UE CONTEXT MODIFICIATION CONFIRM message.

NOTE: either step 9a-10a or step 9a’ and 10a’ may exist or both are absent.

Step 11a-12a: The gNB-CU includes RRC CONNECTION RECONFIGURATION message into F1AP message DL RRC MESSAGE TRANSFER and transfers to the gNB-DU. The gNB-DU forward it to the UE. 

Step 13a-14a: UE sends RRC CONNECTION RECONFIGURATION COMPLETE message to the gNB-DU. And gNB-DU forward it to the gNB-CU.
Successful case 2 (only gNB-CU has UE context):

Step 5b-6b: the gNB-CU triggers UE context setup procedure by sending UE CONTEXT SETUP REQUEST, which may include DRBs to setup list based on the retrieved UE context. The gNB-DU responses with UE CONTEXT SETUP RESPONSE message.

Step 7b-10b: the gNB-CU sends RRC CONNECTION REESTABLISHMENT message to the UE over gNB-DU. And UE responds with RRC CONNECTION REESTABLISHEMNT COMPLETE message to gNB-CU over gNB-DU. 
Step 11b-14b: the gNB-CU sends RRC CONNECTION RECONFIGURATION message to the UE over gNB-DU. And UE responds with RRC CONNECTION RECONFIGURATION COMPLETE message to gNB-CU over gNB-DU. 
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