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1   Introduction
UE context mangement was agreed as a F1AP function in [1]. However what is the UE context in UE context management function needs to be clarified, and the detailed procedures are also missing.

5.2.8
F1 UE context management function

The F1 UE context management function supports the establishment of the necessary overall initial UE context.

The establishment of the overall initial UE context is initiated by the gNB-CU.

The F1 UE context management function also supports the release of the context previously established in the gNB-DU. The release of the context is triggered by the gNB-CU either directly or following a request received from the gNB-DU.

Editor’s note: What is UE context needs to be clarified.
And it is also agreed that the establishment of the F1 UE context is initiated by the gNB-CU and accepted or rejected by the gNB-DU based on admission control criteria (e.g., resource not available). 
This paper continues the discussion of UE context management function on F1 and provides our view on this.
2   Discussion
2.1   Procedures

· UE context setup at DU during service request
As stated in SA2 spec [2], the Service Request procedure may be used by a 5G UE in ECM_IDLE to establishment a secure connection to an AMF in order to send uplink signalling messages, user data, or response to a network paging request (i.e. the network triggered service request).
During the procedure, Qos information for all the Qos flows of activated PDU sessions will be transferred from AMF to RAN, which consequently trigger the initial UE context setup to the DU and the RRC connection reconfiguration to the UE.
The UE/Network triggered service request in ECM_IDLE will transfer the UE from RRC idle to RRC active which results in the UE context setup at the DU.

The UE context setup procedure at DU during service requst is illustrated in Figure 1. 
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Figure 1: UE Context Setup at DU during service request
Figure 1 shows how the F1AP UE context setup procedure cooperates with other messages of service request. We can observe following information:

· The F1AP INITIAL UE CONTEXT SETUP is initiated by the CU once an Initial UE Context Setup Request is received from the AMF. The message carries the gNB-CU F1AP UEID and the Qos profile of each DRB to be setup.
· The DU may perform admission control based on the available resource in it. Then, the DU responses the DRBs admitted list to the CU by F1AP INITIAL UE CONTEXT SETUP RESPONSE. For each admitted DRB, the DL TEID and the TNL address are piggybacked also. It is FFS whether the DU should also generate the layer 2 protocol configuration for each admitted bearers or the CU will do it.

· After the successful configuration in the DU, the CU configures the UE by normal RRCConnectionReconfiguration procedure.

Proposal 1: RAN3 agrees to introduce F1AP initial UE context setup procedure.
· UE context modify at DU during service request in CM-CONNECTED state
The AMF may trigger UE context modification on NG-C which may also trigger the UE context modification on F1 consequently. For example, the UE aggregate maximum bit Rate is changed by AMF, then the new value of this IE should be updated in DU assuming UE AMBR control is performed by DU.  Or the UE L1/L2 capability is changed.
Therefore, the UE context modify procedure on F1AP is also needed. The illustrative procedure is described in Figure 2.
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Figure 2: UE Context Modification procedure at DU during service request in CM-CONNECTED state
Figure 3 shows how the F1AP UE context modification procedure cooperates with other messages of service request in CM-CONNECTED state. We can observe following information:

· The F1AP INITIAL UE CONTEXT MODIFY is initiated by the CU once an NGAP UE Context Modify Request is received from the AMF for a UE in CM-CONNECTED state. 

· The DU responses the results to the CU by F1AP UE CONTEXT MODIFY RESPONSE. 

Proposal 2: RAN3 agrees to introduce F1AP UE context modify procedure.
· UE context release
Similar to the UE context release on NGAP, the UE context in the DU may be released in following cases:
· The CU decides to release the RRC connection of a UE. 
· The DU may request the CU to rlease the UE context in DU, in case of e.g., detecting RLF for a UE, in which the appropriate cause value, e.g., “User Inactivity”, “Radio Connection With UE Lost”, “UE Not Available for PS Service”, should be included for the requested UE-associated logical F1-connection release.
The procedure is described in Figure 3.
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Figure 3: DU initiated UE Context Release Request and UE Context Release procedure
Proposal 3: RAN3 agrees to introduce UE context release procedure for F1AP.
2.2   Contents of UE context in DU

The following UE specific parameters are illustratively listed to be part of the UE context in the DU.
· gNB-CU UE F1AP ID.
· C-RNTI.
· Serving cell identifier.
· Radio Bearer configuration. This includs RB ID, relevant Qos profile, and TNL address on GTP-U s, etc.
· L2/L1 related UE capabilities.
Proposal 4: RAN3 agrees to remove the editor note “Editor’s note: What is UE context needs to be clarified.” for the F1 UE context management funciton in 38.401.
2.3   Support for option 3
As we proposed in [x bearer management paper], gNB-CU will send bearer based Qos profiles to the gNB-DU in bearer management procedure. And the initial context setup procedure will also implement bearer establishment during the context setup at gNB-DU. It could be simpler that initial context setup procedure applies the same principle.
As analyzed n [x bearer management paper], considering the bearer Qos profile difference between E-UTRAN and NR, and the intention of avoiding to standardize complicated Qos parameters mapping from a E-UTRAN bearer to a NR bearer, it is proposed to support transfer E-UTRAN bearer Qos profiles from gNB-CU to gNB-DU in initial context setup procedure.
A CHOICE type IE is designed in the stage 3 TP in [x] to support transferring both E-UTRAN and NR bearer Qos profiles from gNB-CU to gNB-DU in initial context setup procedure.
Proposal 5: E-UTRAN bearer Qos profiles should be transferred from gNB-CU to gNB-DU in initial context setup procedure to support option 3 in CU DU function split case.
3   Conclusion
This document presents the UE context management procedures for F1AP, and clarifies the open issue of the UE context at DU. The following proposals are proposed:
Proposal 1: RAN3 agrees to the F1AP initial UE context setup procedure.
Proposal 2: RAN3 agrees to the F1AP UE context modify procedure.
Proposal 3: RAN3 agrees to the UE context release procedure for F1AP.
Proposal 4: RAN3 agrees to remove the editor note “Editor’s note: What is UE context needs to be clarified.” for the F1 UE context management funciton in 38.401.
Proposal 5: E-UTRAN bearer Qos profiles should be transferred from gNB-CU to gNB-DU in initial context setup procedure to support option 3 in CU DU function split case.
It is also proposed to agree to the relevant stage 2 and stage 3 in [3], [4] and [5].
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