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Introduction
In NG-RAN, the E1 should provide the signalling required to support RRC-inactive state. In this contribution, we start discussion on how to support the RRC-inactive over the E1 interface. 
Discussion
In this contribution, we focus on the scenario where the UE is using single-connectivity in NG-RAN (i.e., the UE is served by a single gNB-DU and a single CU-CP). We don’t analyse scenarios where the UE is using dual-connectivity, as for these cases is still under discussion which resources can be kept in the MN and in the SN when the UE moves to RRC-inactive.
The CU-CP should inform the CU-UP when it decides to change the UE state from RRC-connected to RRC-inactive. For a UE in RRC-inactive the CU-UP should keep: (1) the Bearer Context, (2) the UE-associated logical E1-connection and (3) the NG-U related resources (e.g., NG-U DL TEIDs). The F1-U related resources should be removed, as the UE context is released in the serving gNB-DU. However, keeping the F1-U UL TEIDs at the CU-CP and CU-UP may make the resume procedure faster (as illustrated in Figure 2). Therefore, we propose that the CU-UP keeps the F1 UL TEIDs. 
Proposal 1: 	For a UE in RRC-inactive, the CU-UP should keep: (1) the Bearer Context; (2) the UE-associated logical E1-connection; (3) the NG-U related resources (e.g., NG DL TEIDs); (4) the F1 UL TEIDs. 
An example of the procedure for moving the UE in RRC-inactive is shown in Figure 1.


Figure 1: RRC-connected to RRC-inactive state transition. 



0. The CU-CP determines that the UE should enter RRC-inactive.
1. The CU-CP sends E1 Bearer Context Modification Request with a RRC Suspend indication to the CU-UP, which indicates that the UE is entering RCC-inactive state. The CU-CP keeps the F1 UL TEIDs.
2. The CU-UP sends the E1 Bearer Context Modification Response including the PDCP UL and DL status that may be needed for e.g., data volume reporting. The CU-UP keeps the Bearer Context, the UE-associated logical E1-connection, the NG-U related resource (e.g., NG-U DL TEIDs) and the F1 UL TEIDs. 
3. The CU-CP sends the F1 UE Context Release Command to the gNB-DU serving the UE, together with the RRC-Release message to be sent to the UE.
NOTE: step 1 and 3 can be performed at the same time.
4. The gNB-DU sends the RRC-Release message to the UE.
5. The gNB-DU sends the F1 UE Context Release Command to the gNB-CU.
To support this procedure, a (per bearer context) RRC Suspend indication should be included in the Bearer Context Modification Request message.
Proposal 2: 	The E1 Bearer Context Modification Request message includes an explicit indication for a UE that is moving into RRC-inactive.  
Assuming that the UE resumes in the same CU-CP, the procedure to resume the UE in case that there is new DL / UL data is shown in Figure 2.


Figure 2: RRC-inactive to RRC-connected state transition (UE resumes in the same CU-CP). 
0. The CU-UP receives DL data on NG-U interface.
1. The CU-UP sends E1 DL Data Notification message to the CU-CP.
2. The CU-CP initiates F1 Paging procedure. 
3. The gNB-DU sends the RAN Paging message to the UE.
NOTE: step 0-3 are needed only in case of DL data.
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 the gNB-CU.
6. The 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 CU-CP sends E1 Bearer Context Modification Request with a RRC Resume indication, which indicates that the UE is resuming from RCC-inactive state. The CU-UP also includes the F1 DL TEIDs received from the gNB-DU in step 7.
9. The CU-UP responds with the E1 Bearer Context Modification Response.
10. The CU-CP and the UE preform the RRC-Resume procedure via the gNB-DU.
NOTE: steps 8/9 and 10 can be performed in parallel. 
To support this procedure, a (per bearer context) RRC Suspend indication should be include in the Bearer Context Modification Request message.
Proposal 3: 	Introduce the DL Data Notification procedure (class-2).
Proposal 4: 	The E1 Bearer Context Modification Request message includes an explicit indication for a UE that is resuming from RRC-inactive.  
We propose to also to capture the procedures in Figure 1 and 2 in TS 38.401. 
Proposal 5: 	Capture the procedures for changing the UE state in the BL CR for TS 38.401.
Conclusion 
In this contribution, we discussed RRC-inactive support over E1. 
Proposal 1: 	For a UE in RRC-inactive, the CU-UP should keep: (1) the Bearer Context; (2) the UE-associated logical E1-connection; (3) the NG-U related resources (e.g., NG DL TEIDs); (4) the F1 UL TEIDs.
Proposal 2: 	The E1 Bearer Context Modification Request message includes an explicit indication for a UE that is moving into RRC-inactive.  
Proposal 3: 	Introduce the DL Data Notification procedure (class-2).
Proposal 4: 	The E1 Bearer Context Modification Request message includes an explicit indication for a UE that is resuming from RRC-inactive.  
Proposal 5: 	Capture the procedures for changing the UE state in the BL CR for TS 38.401.
 A text proposal reflecting proposals 2 and 4 can be found in R3-182241.
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8.7.X	RRC state transitions 

8.7.X.1 RRC Connected to RRC Inactive
The procedure for changing the UE state from RRC-connected to RRC-inactive is shown in Figure 8.7.X.1-1.


Figure 8.7.X.1-1: RRC-connected to RRC-inactive state transition. 
0. The CU-CP determines that the UE should enter RRC-inactive.
1. The CU-CP sends E1 Bearer Context Modification Request with a RRC Suspend indication to the CU-UP, which indicates that the UE is entering RCC-inactive state. The CU-CP keeps the F1 UL TEIDs.
2. The CU-UP sends the E1 Bearer Context Modification Response including the PDCP UL and DL status that may be needed for e.g., data volume reporting. The CU-UP keeps the Bearer Context, the UE-associated logical E1-connection, the NG-U related resource (e.g., NG-U DL TEIDs) and the F1 UL TEIDs. 
3. The CU-CP sends the F1 UE Context Release Command to the gNB-DU serving the UE, together with the RRC-Release message to be sent to the UE.
NOTE: step 1 and 3 can be performed at the same time.
4. The gNB-DU sends the RRC-Release message to the UE.
5. The gNB-DU sends the F1 UE Context Release Command to the gNB-CU.

[bookmark: _GoBack]8.7.X.2 	RRC Connected to RRC Inactive
The procedure for changing the UE state from RRC-inactive to RRC-connected is shown in Figure 8.7.X.2-1.


Figure 8.7.X.2-1: RRC-connected to RRC-inactive state transition. 
0. The CU-UP receives DL data on NG-U interface.
1. The CU-UP sends E1 DL Data Notification message to the CU-CP.
2. The CU-CP initiates F1 Paging procedure. 
3. The gNB-DU sends the RAN Paging message to the UE.
NOTE: step 0-3 are needed only in case of DL data.
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 the gNB-CU.
6. The 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 CU-CP sends E1 Bearer Context Modification Request with a RRC Resume indication, which indicates that the UE is resuming from RCC-inactive state. The CU-UP also includes the F1 DL TEIDs received from the gNB-DU in step 7.
9. The CU-UP responds with the E1 Bearer Context Modification Response.
10. The CU-CP and the UE preform the RRC-Resume procedure via the gNB-DU.
NOTE: steps 8/9 and 10 can be performed in parallel. 
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