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1 Introduction
In RAN3#100 meeting, RRC state transition involving E1 and F1 are captured in TS 38.401. However, only RRC inactive to RRC connected state transition within the same gNB-CU-UP is captured. That is, gNB-CU-UP change is not considered for RRC inactive to other states procedure. In this paper, RRC inactive to other states considering gNB-CU-UP change is discussed.  
2 Discussion
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Fig 1. RRC inactive to other RRC state transition

0.
The old gNB-CU-UP receives DL data on NG-U interface from core network.

1.
The gNB-CU-UP sends E1 DL Data Notification message to the gNB-CU-CP.

2.
The gNB-CU-CP initiates F1 Paging procedure to all the possible gNB-DUs and gNBs within RNA.

3.
The gNB-DU sends the RAN Paging message to the UE.

NOTE: step 0-3 are needed only in case of DL data. Upon UL data arrival, RNA update or TA update, UE triggers RRC connection resume procedure by itself without step 1-3.
4.
The UE sends RRC-Resume-Request either upon RAN paging or UL data arrival.

5.
The gNB-DU sends the F1 Initial UL RRC Message Transfer message to the gNB-CU-CP.
NOTE: in the following, case 1 and case 2 exist for RRC inactive to RRC active state transition. 

Case 1: connect to old gNB-CU-UP
6.
The gNB-CU-CP sends F1 UE Context Setup Request message including the stored F1 UL TEIDs to create the UE context in the gNB-DU.

7.
The gNB-DU responds with the UE Context Setup Response message including the F1 DL TEIDs allocated for the DRBs.

8.
The gNB-CU-CP sends E1 Bearer Context Modification Request with a RRC Resume indication, which indicates that the UE is resuming from RRC-inactive state. The gNB-CU-CP also includes the F1 DL TEIDs received from the gNB-DU in step 7.

9.
The gNB-CU-UP responds with the E1 Bearer Context Modification Response.
Case 2: connect to new gNB-CU-UP

6’. The gNB-CU-CP performs E1 Bearer Context Setup procedure towards the new gNB-CU-UP.

7’: The gNB-CU-CP performs F1 UE Context Setup procedure towards gNB-DU.

8’: The gNB-CU-CP sends E1 Bearer Context Modification Request message to the new gNB-CU-UP, including both F1-U DL TEID received from the gNB-DU in step 7’ and data forwarding indication.

9’: The new gNB-CU-UP responds with E1 Bearer Context Modification Response message including TEID for data forwarding.

10’: The gNB-CU-CP sends E1 Bearer Context Release message to the old gNB-CU-UP, including TEID for data forwarding provided by the new gNB-CU-UP. 

A1. The gNB-CU generates RRC Resume/Setup/Reject/Release message towards UE. The RRC message is encapsulated in F1AP message DL RRC MESSAGE TRANSFER together with SRB ID. 
A2. The gNB-DU forwards RRC message to UE either over SRB0 or SRB1 as indicated by the SRB ID. 

A3. UE sends RRC Resume/Setup Complete message to the gNB-DU.

A4. The gNB-DU encapsulates RRC message in F1AP message UL RRC MESSAGE TRANSFER and send to the gNB-CU. 

NOTE: Step A3-A4 exist for RRC inactive to RRC active state transition. 

Proposal 1
it is proposed to capture the RRC inactive to other states transition into TS 38.401. 

3 Conclusion and Proposals
Based on the discussion, we have the following observations and proposals:

Proposal 1
it is proposed to capture the RRC inactive to other states transition into TS 38.401. 

4 Text Proposal for TS 38.401 v15.2.0

8.9.6.2

RRC Inactive to other states
The procedure for changing the UE state from RRC-inactive to other states is shown in Figure 8.9.6.2-1.
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Figure 8.9.6.2-1: RRC Inactive to other states transition. 

0.
The old gNB-CU-UP receives DL data on NG-U interface from core network.

1.
The gNB-CU-UP sends E1 DL Data Notification message to the gNB-CU-CP.

2.
The gNB-CU-CP initiates F1 Paging procedure to all the possible gNB-DUs and gNBs within RNA.

3.
The gNB-DU sends the RAN Paging message to the UE.

NOTE: step 0-3 are needed only in case of DL data. Upon UL data arrival, RNA update or TA update, UE triggers RRC connection resume procedure by itself without step 1-3.
4.
The UE sends RRC-Resume-Request either upon RAN paging or UL data arrival.

5.
The gNB-DU sends the F1 Initial UL RRC Message Transfer message to the gNB-CU-CP.
NOTE: in the following, case 1 and case 2 exist for RRC inactive to RRC active state transition. 

Case 1: connect to old gNB-CU-UP
6.
The gNB-CU-CP sends F1 UE Context Setup Request message including the stored F1 UL TEIDs to create the UE context in the gNB-DU.

7.
The gNB-DU responds with the UE Context Setup Response message including the F1 DL TEIDs allocated for the DRBs.

8.
The gNB-CU-CP sends E1 Bearer Context Modification Request with a RRC Resume indication, which indicates that the UE is resuming from RRC-inactive state. The gNB-CU-CP also includes the F1 DL TEIDs received from the gNB-DU in step 7.

9.
The gNB-CU-UP responds with the E1 Bearer Context Modification Response.
Case 2: connect to new gNB-CU-UP

6’. The gNB-CU-CP performs E1 Bearer Context Setup procedure towards the new gNB-CU-UP.

7’: The gNB-CU-CP performs F1 UE Context Setup procedure towards gNB-DU.

8’: The gNB-CU-CP sends E1 Bearer Context Modification Request message to the new gNB-CU-UP, including both F1-U DL TEID received from the gNB-DU in step 7’ and data forwarding indication.

9’: The new gNB-CU-UP responds with E1 Bearer Context Modification Response message including TEID for data forwarding.

10’: The gNB-CU-CP sends E1 Bearer Context Release message to the old gNB-CU-UP, including TEID for data forwarding provided by the new gNB-CU-UP. 

A1. The gNB-CU generates RRC Resume/Setup/Reject/Release message towards UE. The RRC message is encapsulated in F1AP message DL RRC MESSAGE TRANSFER together with SRB ID. 
A2. The gNB-DU forwards RRC message to UE either over SRB0 or SRB1 as indicated by the SRB ID. 

A3. UE sends RRC Resume/Setup Complete message to the gNB-DU.

A4. The gNB-DU encapsulates RRC message in F1AP message UL RRC MESSAGE TRANSFER and send to the gNB-CU. 

NOTE: Step A3-A4 exist for RRC inactive to RRC active state transition. 
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