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Introduction

According to the discussion in RAN3#98 meeting, the signaling flow for Inactive UE was captured in BL CR for TS38.401. Here we discuss some left issues on Inactive UE.

Discussion
1)RRC connected to RRC inactive
As analyzed in R3-180125, CU shall release the UE context in DU side when CU sends RRC suspend message towards UE. According to current TS38.401, the gNB-CU triggers the UE Context Release Request towards gNB-DU after it sends DL RRC MESSAGE TRANSFER to DU, it will introduce unnecessary two F1 AP signalling and the time delay. Therefore, we propose to add Context Release Indication IE over the DL RRC MESSAGE TRANSFER message from CU to DU to indicate to release the UE context in DU side.

The sigalling flow for RRC connected to RRC inactive in Section 8.6.1 can be simplified as below:

---------------------------------------------------8 <--------------------------------------------------------------

8.6.1
RRC connected to RRC inactive
This section gives the RRC connected to RRC inactive state transition given that gNB consists of gNB-CU and gNB-DU(s), as shown in Figure 8.6.1-1. 
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Figure 8.6.1-1: RRC connected to RRC inactive state transition procedure
0. At first, the gNB-CU determines the UE to enter into RRC inactive mode from connected mode. 

1. The gNB-CU generates RRC Connection Release message towards UE. The RRC message is encapsulated in F1AP message DL RRC MESSAGE TRANSFER.
2. The gNB-DU forwards RRC Connection Release message to UE and releases the F1 UE context.



--------------------------------------------------------------8 <--------------------------------------------------

Proposal1:Update the signalling flow on RRC connected to RRC inactive with one-step F1 UE context release.
2) RRC inactive to other states

According to RAN2 agreement, RRC reject can also be used to inform UE back to Inactive mode during RNA.

A UE in INACTIVE, trying to resume an RRC connection, can receive MSG4 sent over SRB0 (without Integrity protection) to move the UE back into INACTIVE (i.e. rejected with wait timer).
In case of inactive to inactive state transition and inactive to idle state transition, the F1 UE context in DU side should be released as well. Here we also propose to add Context Release Indication IE over the DL RRC MESSAGE TRANSFER message from CU to DU to indicate to release the UE context in DU side.

Furthermore, some editorial updates in Section 8.6.2 are provided as well.

-------------------------------------------------------------8 <-----------------------------------------------------

8.6.2
RRC inactive to other states
This section gives the RRC inactive to other RRC states transition given that gNB consists of gNB-CU and gNB-DU(s), as shown in Figure 8.6.2-1. 
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Figure 8.6.2-1: RRC inactive to other RRC states transition procedure
1. The gNB-CU sends F1AP paging message to gNB-DU upon receiving data from 5GC. 

2. The gNB-DU sends RAN paging message to UE.

NOTE:
step 1 and 2 only exist in case of DL data arrival.

3. UE sends RRC connection resume request either upon RAN-based paging, UL data arrival or RNA update.

4. The gNB-DU includes RRC connection resume request in a non-UE associated F1AP message INITIAL UL RRC MESSAGE TRANSFER and transfers to the gNB-CU. 
5. The gNB-CU allocates gNB-CU UE F1AP ID and sends F1AP UE CONTEXT SETUP REQUEST to gNB-DU, which may include SRB ID(s) and DRB ID(s) to be setup.

6. The gNB-DU responds with F1AP message UE CONTEXT SETUP RESPONSE, which contains RLC/MAC/PHY configuration of SRB and DRBs provided by the gNB-DU. 

NOTE:
step 5 and 6 exist for inactive to active, inactive to inactive and inactive to idle. When gNB-CU successfully retrieves and verifies the UE context, it may decide to let the UE enter into RRC active mode. gNB-CU shall trigger UE context setup procedure between gNB-CU and gNB-DU, during which both SRB1, SRB2 and DRB(s) can be setup. For RNA update, gNB-CU triggers UE context setup procedure to setup SRB1 to inform the UE to remain in RRC inactive state. Besides, gNB-CU may trigger UE context setup procedure to setup SRB1 in order to inform UE to enter into idle mode.

7. The gNB-CU generates RRC connection resume/setup/reject/release message towards UE. The RRC message is encapsulated in F1AP message DL RRC MESSAGE TRANSFER together with SRB ID. 

8. The gNB-DU forwards RRC message to UE either over SRB0 or SRB1 as indicated by the SRB ID. 

NOTE:
in step 7, it is expected that gNB-CU generates RRC connection resume message for inactive to active, generates RRC connection resume/reject message for inactive to inactive state transition, generates RRC connection setup message for fallback to establish a new RRC connection, and generates RRC connection release message for inactive to idle state transition. The final message name are pending to RAN2 agreement.
NOTE: In case of inactive to inactive state transition and inactive to idle state transition, the gNB-DU shall release the F1 UE context when it receives DL RRC MESSAGE TRANSFER in step 7.
9. UE sends RRC connection resume/setup complete message to the gNB-DU.

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

NOTE:
step 9 and step 10 exist for inactive to active state transition. UE generates RRC connection resume/setup complete message for resume the existing RRC connection or fallback to a new RRC connection respectively.

Proposal2:Update the signalling flow on RRC inactive to other states as above.

Conclusion
The following proposal is provided:

Proposal1:Update the signalling flow on RRC connected to RRC inactive with one-step F1 UE context release.

Proposal2:Update the signalling flow on RRC inactive to other states as above.
Proposal3:To approve the corresponding stage2 TP update on Inactive UE for TS38.401 as below.
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-----------------------Stage2 TP for TS38.401---------------------------

8.6.1
RRC connected to RRC inactive
This section gives the RRC connected to RRC inactive state transition given that gNB consists of gNB-CU and gNB-DU(s), as shown in Figure 8.6.1-1. 
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Figure 8.6.1-1: RRC connected to RRC inactive state transition procedure
0. At first, the gNB-CU determines the UE to enter into RRC inactive mode from connected mode. 

1. The gNB-CU generates RRC Connection Release message towards UE. The RRC message is encapsulated in F1AP message DL RRC MESSAGE TRANSFER.
2. The gNB-DU forwards RRC Connection Release message to UE and releases the F1 UE context.

8.6.2
RRC inactive to other states
This section gives the RRC inactive to other RRC states transition given that gNB consists of gNB-CU and gNB-DU(s), as shown in Figure 8.6.2-1. 
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Figure 8.6.2-1: RRC inactive to other RRC states transition procedure
1. The gNB-CU sends F1AP paging message to gNB-DU upon receiving data from 5GC. 

2. The gNB-DU sends RAN paging message to UE.

NOTE:
step 1 and 2 only exist in case of DL data arrival.

3. UE sends RRC connection resume request either upon RAN-based paging, UL data arrival or RNA update.

4. The gNB-DU includes RRC connection resume request in a non-UE associated F1AP message INITIAL UL RRC MESSAGE TRANSFER and transfers to the gNB-CU. 
5. The gNB-CU allocates gNB-CU UE F1AP ID and sends F1AP UE CONTEXT SETUP REQUEST to gNB-DU, which may include SRB ID(s) and DRB ID(s) to be setup.

6. The gNB-DU responds with F1AP message UE CONTEXT SETUP RESPONSE, which contains RLC/MAC/PHY configuration of SRB and DRBs provided by the gNB-DU. 

NOTE:
step 5 and 6 exist for inactive to active, inactive to inactive and inactive to idle. When gNB-CU successfully retrieves and verifies the UE context, it may decide to let the UE enter into RRC active mode. gNB-CU shall trigger UE context setup procedure between gNB-CU and gNB-DU, during which both SRB1, SRB2 and DRB(s) can be setup. For RNA update, gNB-CU triggers UE context setup procedure to setup SRB1 to inform the UE to remain in RRC inactive state. Besides, gNB-CU may trigger UE context setup procedure to setup SRB1 in order to inform UE to enter into idle mode.

7. The gNB-CU generates RRC connection resume/setup/reject/release message towards UE. The RRC message is encapsulated in F1AP message DL RRC MESSAGE TRANSFER together with SRB ID. 

8. The gNB-DU forwards RRC message to UE either over SRB0 or SRB1 as indicated by the SRB ID. 

NOTE:
in step 7, it is expected that gNB-CU generates RRC connection resume message for inactive to active, generates RRC connection resume/reject message for inactive to inactive state transition, generates RRC connection setup message for fallback to establish a new RRC connection, and generates RRC connection release message for inactive to idle state transition. The final message name are pending to RAN2 agreement.
NOTE: In case of inactive to inactive state transition and inactive to idle state transition, the gNB-DU shall release the F1 UE context when it receives DL RRC MESSAGE TRANSFER in step 7.
9. UE sends RRC connection resume/setup complete message to the gNB-DU.

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

NOTE:
step 9 and step 10 exist for inactive to active state transition. UE generates RRC connection resume/setup complete message for resume the existing RRC connection or fallback to a new RRC connection respectively.
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