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1 Introduction

In TS38.401 [1], the F1 UE context management function is defined, including UE context establishment and release. However, in the real world, the UE context may be modified. In this contribution, we will discuss UE context modification. 
2 Discussion 
To study the UE context modification procedure, we need first understand the ways that UE connects to the network, which may include:
For standalone case, the UE may connect to gNB-CU/DU via the following ways, as shown in Fig. 1:
1) Single connectivity: the UE is connected to a single gNB-DU

2) Intra-CU dual connectivity (Intra-CU DC): the UE is connected to two gNB-DUs (called primary DU and secondary DU, respectively) connecting to the same gNB-CU

3) Inter-CU dual connectivity (Inter-CU DC): the UE is connected to two gNB-DUs connecting to two different gNB-CUs. For MCG split bearer or SCG split bearer, the gNB-CU1/gNB-CU2 may exchange data with gNB-DU2/gNB-DU1 directly via Xn-U. 

[image: image1.emf]gNB-CU

gNB-DU

gNB-CU

gNB-DU1

(Primary DU)

gNB-DU2

(Secondary DU)

gNB-CU1

gNB-DU1

gNB-CU2

gNB-DU2

1) Single connectivity 2) intra-CU dual connectivity 3) inter-CU dual connectivity

F1 F1 F1 F1 F1

Xn

MgNB

SgNB

Xn-U


Fig. 1 UE connection to gNB-CU/DU in standalone case

For EN-DC case, the UE may connect to en-gNB-CU/DU as the following way, as shown in Fig. 2. 
4) The secondary connectivity is connected to an en-gNB consisting of en-gNB-CU and en-gNB-DU(s). For MCG split bearer, MeNB may exchange data with en-gNB-DU directly via X2-U. 
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Fig. 2 UE connection to en-gNB-CU/DU in EN-DC case
Among those ways, the UE context modification procedure may be triggered in the scenarios listed in the following table. 
	
	Standalone case 
	EN-DC

	Serving DU modification
	· Single connectivity: serving DU modification
· Intra-CU DC: Primary/secondary DU modification
· Inter-CU DC: MgNB-DU/SgNB-DU modification
	· en-gNB-DU modification


According to the discussions in [2], the UE context may include UE ID, UE bearer related information, and serving cell related information. Thus, the UE context modification procedure can be used to modify those contexts: 
· Bearer related information 
As in [1], the establishment and modification of radio bearer resources are triggered by the gNB-CU and accepted/rejected by the gNB-DU based on resource reservation information and QoS information to be provided to the gNB-DU. Thus, CU can trigger the establishment and modification of radio bearer. Similarly, CU can trigger the release of radio bearer.  

· Serving cell related information
Whether a cell can be configured as serving cell to an UE is determined by the UE signal quality in such cell and the cell load.  On one hand, CU can know the UE DL signal quality via the measurement report, and it can also evaluate the cell load according to the cell traffic. On the other hand, DU can know the UE DL and UL signal quality via the CSI report and UL RS measurement, respectively, and also DU can evaluate the cell load based on the resource allocation. Thus, both CU and DU can trigger the UE context modification based on its own measurement and evaluation, as shown in Fig. 3.
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Fig. 3 UE context modification procedure

Proposal 1: RAN3 is kindly asked to agree with both CU-initiated and DU-initiated UE context modification procedures. 

The following table lists the possible context being modified by CU and/or DU.  
	
	Bearer related
	Serving cell related

	Modified by CU
	Add new bearer

Modify bearer
Release bearer
	Add new cell (e.g., SCell, SCG SCell)

Modify serving cell (e.g., change PCell/PSCell to a configured or non-configured SCell/SCG SCell)

Release a configured cell

	Modified by DU
	
	Modify serving cell (e.g., change PCell/PSCell to a configured or non-configured SCell/SCG SCell)

Release a configured cell


In addition, when PCell/PSCell is changed, the UE C-RNTI in corresponding cell may be changed. Since such change can be triggered by either CU or DU, and the C-RNTI is allocated by DU as analysed in [3], C-RNTI may be included in UE CONTEXT MODIFICATION RESPONSE message, and UE CONTEXT MODIFICATION REQUIRED message. 
Proposal 2: The CU can initiate UE context modification when, e.g., adding new bearer/cell, modifying bearer /serving cell, releasing bearer/a configured cell, etc.
Proposal 3: The DU can initiate UE context modification when, e.g., modifying serving cell, releasing a configured cell, etc.  

In UE Context modification procedure, the receiving node may reject requested modification. Thus, the failure case of modification can be implemented via the following procedures, as shown in Fig. 4. 
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Fig. 4 UE context modification failure procedure 
Proposal 4: RAN3 is kindly asked to agree with the above UE context modification failure procedures. 
In current specification [1], F1 UE context management and bearer management are two separated functions. However, the above discussions indicate that the context modification procedure already cover the bearer management function, i.e., establishing, modifying and releasing radio bearer resources for user data transport once an F1 UE context is available in the gNB-DU.  Moreover, the UE context setup procedure involves the bearer establishment [2], and UE context release procedure includes the bearer release. Thus, UE context management and bearer management can be combined together. Thus, we propose
Proposal 5: RAN3 is kindly asked to agree with combining F1 UE context management function and bearer management function to be one function, i.e., F1 UE context management function. 
3 Conclusions
In this contribution, we discuss UE modification procedure in different scenarios, and we propose:
Proposal 1: RAN3 is kindly asked to agree with both CU-initiated and DU-initiated UE context modification procedures.
Proposal 2: The CU can initiate UE context modification when, e.g., adding new bearer/cell, modifying bearer /serving cell, releasing bearer/a configured cell, etc.
Proposal 3: The DU can initiate UE context modification when, e.g., modifying serving cell, releasing a configured cell, etc.
Proposal 4: RAN3 is kindly asked to agree with the above UE context modification failure procedures.
Proposal 5: RAN3 is kindly asked to agree with combining F1 UE context management function and bearer management function to be one function, i.e., F1 UE context management function. 
The corresponding TPs are shown in [4][5][6]. 
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