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Introduction
During RAN3-98 a baseline CR for TS38.401 was approved in R3-175071. When analysing the description of the procedures to move a UE from Inactive to other states some discrepancies were identified. This contribution addresses these aspects and proposes corrections to them.
Discussion
In the figure below the flow chart captured in the current BL CR for 38.401 for Inactive to Other States transitions is shown:



Figure 1: RRC inactive to other RRC states transition procedure

In the procedure above, it is shown that the F1 UE Context Setup Procedure is triggered for the cases of UE Inactive to UE Active transitions. 
However, it appears that a UE Context Setup procedure is not needed in cases of UE Inactive to Idle transitions or in case of transitions from UE Inactive to Active and back to Inactive, for example due to Registration Area Update or RAN Notification Area update. In these latter cases the UE context does not need to be created at the DU because the UE is either going to be immediately sent to Idle or immediately re-sent to Inactive without the exchange of any UP data. 
It is in any case up to the gNB-CU to decide which state transition to trigger.
Let’s explain why a UE Context Setup would not be needed for the cases mentioned.

Inactive To Active transition due to RA or RNA update 


Figure 2: RRC inactive to Active for RAU procedure

Figure 2 describes the message sequence chart for Inactive to Active transition due to RAU. The signalling is equivalent for an RNA update, if we exclude the NAS signalling.
In this case the UE is resuming connection purely to perform a Registration Area Update or RAN Notification Area Update. Below we describe the RAU procedure because it contains more steps than the RNA update. However, the steps used in the RNA update are the same. 
In a way similar to the TAU procedure in LTE, the UE will only be involved in signalling (no UP data) and it will go back to Inactive after the RAU is completed. The gNB-CU is able to realise that the UE is going to Active purely for signalling reasons by looking up the Resume Cause IE included in the RRCConnectinoResumeRequest.
For this case the gNB-CU does not need to trigger an F1: UE Context Setup after reception of the RRCConnectionResumeRequest (step 4 of Figure 1 above). Instead, after step 4 the gNB-CU can directly send to the gNB-DU an F1: DL RRC Message Transfer including an RRCConnectionResume, which will be forwarded to the UE. 
This will be followed by an RRCConnectionResumeComplete from the UE, which will be transferred to the gNB-CU. It is here assumed that, just like in LTE, the RRCConnectinoResumeComplete includes the NAS RAU request.   The overall resume procedure herein described is the same as in LTE.
At this point in time the UE is Active and it will eventually receive NAS signalling back from the CN. 
In order to send the UE back to Inactive, or to Idle, the CU can issue an RRCConnectionRelease. 

It is understood that some of the RRC details described above have not yet been agreed in RAN2. However, it is the authors understanding that these details are rather obvious and can be taken as a plausible assumption. Independently of such details, the main point of this discussion is to highlight that there is no need of an F1: UE Context Setup procedure when the UE moves from Inactive to Active purely for RAU.
Conclusion 1: There is no need of an F1: UE Context Setup procedure when the UE moves from Inactive to Active to perform a Registration Area Update or RAN Notification Area Update

It is worth noting that if an F1: UE Context Setup is performed there will be unnecessary signalling consisting of F1: UE context Setup Request and F1: UE Context Setup Response, to setup a UE context. And F1: UE Context Release Command and F1: UE context Release Command Complete to remove the context once the UE has moved back to Inactive or to Idle.

Observation 1: For RAU and RNA update procedures, if a UE context procedure is performed over the F1 interface, there will be unnecessary signalling consisting of F1: UE context Setup Request, F1: UE Context Setup Response, F1: UE Context Release Command, F1: UE context Release Command Complete

Inactive To Idle transition


Figure 3: RRC inactive to Idle procedure

In this case the gNB-CU may decide to send the UE to Idle as soon as an RRCConnectionResumeRequest is received. In this case, just like in the previous case, an F1: UE Context Setup procedure is not needed. After receiving the RRCConnectionResumeRequest, the gNB-CU may directly issue an RRCConnectionRelease. 

Conclusion 2: There is no need of an F1: UE Context Setup procedure when the UE moves from Inactive to Idle
Just like in the previous case, if an F1: UE Context Setup is performed there will be unnecessary signalling consisting of F1: UE context Setup Request and F1: UE Context Setup Response, to setup a UE context. And F1: UE Context Release Command and F1: UE context Release Command Complete to remove the context once the UE has moved back to Idle.

Observation 2: For Inactive to Idle transitions, if a UE context procedure is performed over the F1 interface, there will be unnecessary signalling consisting of F1: UE context Setup Request, F1: UE Context Setup Response, F1: UE Context Release Command, F1: UE context Release Command Complete
Proposal
The descriptions and figure in section 8.6.2 of R3-175071 seem to imply that for Inactive to other states transitions there is always a need for a UE context Setup. However, as seen above this is not the case. To reflect the discussions above it is proposed that section 8.6.2 is modified as follows:

---------------------------------------Proposed change to R3-175071---------------------------------------

[bookmark: _Toc500269428][bookmark: _Toc500406263]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. 



Figure 8.6.2-1: RRC inactive to other RRC states transition procedure
1. If data is received from 5GC, the gNB-CU sends F1AP paging message to gNB-DU. 
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 transfer to the gNB-CU. The INITAIL UL RRC MESSAGE TRANSFER message should include C-RNTI.
5. For UE Inactive to UE Active transitions, excluding transitions due to signalling exchange only, e.g. Registration Area and RAN Notification Area Update, the gNB-CU allocates gNB-CU UE F1AP ID and sends F1AP UE CONTEXT SETUP REQUEST to gNB-DU, which may include SRB ID and DRB IDs 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-CU. 
NOTE:	step 5 and 6 exist for inactive to active transitions, excluding transitions due to signalling exchange only, e.g. Registration Area and RAN Notification Area Update. 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 DRBs can be setup. For RAU and RNA update, gNB-CU does not trigger UE Context Setup procedure. For inactive to Idle transitinos the gNB-CU does not trigger the UE Context Setup procedure. 
7. The gNB-CU generates RRC connection resume/setup/release message towards UE. The RRC message is encapsulated in F1AP message DL RRC MESSAGE 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 state transition (for both cases of signaling exchange only, and UP data exchange), 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.
If step 5 and 6 are not performed, the gNB-DU deduces the SRB on which to deliver the RRC message in step 7 from the SRB ID, i.e. SRB ID “0” corresponds to SRB0, SRB ID “1” corresponds to SRB1. 
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 (for both cases of signaling exchange only, and UP data exchange). UE generates RRC connection resume/setup complete message for resuming the existing RRC connection or fallback to a new RRC connection respectively.
---------------------------------------End of Proposed change to R3-175071---------------------------------------

Conclusion
In this contribution it was explained that it is not necessary to trigger an F1: UE Context Setup procedure for certain cases of transition from Inactive State. The following conclusions and observations were derived
Conclusion 1: There is no need of an F1: UE Context Setup procedure when the UE moves from Inactive to Active to perform a Registration Area Update or RAN Notification Area Update

Observation 1: For RAU and RNA update procedures, if a UE context procedure is performed over the F1 interface, there will be unnecessary signalling consisting of F1: UE context Setup Request, F1: UE Context Setup Response, F1: UE Context Release Command, F1: UE context Release Command Complete
Conclusion 2: There is no need of an F1: UE Context Setup procedure when the UE moves from Inactive to Idle
Observation 2: For Inactive to Idle transitions, if a UE context procedure is performed over the F1 interface, there will be unnecessary signalling consisting of F1: UE context Setup Request, F1: UE Context Setup Response, F1: UE Context Release Command, F1: UE context Release Command Complete
On the basis of the above conclusions and observations it is proposed to agree to the changes to the baseline CR to TS38.401, as pes Section 3.
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