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Introduction
In RAN2#100 meeting, the following agreements about PSCell change in EN-DC has been reached:
Agreement
1: 	The PSCell Change included in the SN Modification procedure should be specified clearly in TS 37.340, i.e. in EN-DC:
	The PSCell change without security key change can be performed via SN initiated SN Modification with or without MN involvement procedure (depending on the case);
FFS: For which cases it is possible to perform the PSCell change without MN involvement
	The PSCell change with security key change should be performed via SN initiated SN Modification with MN involvement procedure.
2: 	The concept of "SCG Change" should be removed in TS 37.340 (replacement term could be e.g. SN security refresh)
According to the RAN2’s agreements, the serving cell change related issues in CU-DU deployment should be solved in order to complete the NSA normative work. In this paper, the serving cell management in both EN-DC and standalone CA will be discussed.
Discussion
In EN-DC, the serving cells in Secondary node consist of PSCell and SCells, while in standalone CA, the serving cells consist of PCell and SCells. To perform the PCell/PSCell/SCell management, the UE measurement report should be obtained by (S)gNB-CU. 

In EN-DC, there are two options for SgNB-CU obtaining the UE measurement report, and the difference is whether Master mode is involved.
· Option 1: With the involvement of Master node, SgNB-CU gets the measurement report from Master node.
· Option 2: Without the involvement of Master node, SgNB-CU gets the measurement report from Secondary node over the SRB3.
While in the case of standalone CA, the gNB-CU gets the measurement report from UE directly through the gNB-DU.
Since the CU entity has the function of RRM, the PCell/PSCell/SCell management procedures including addition, change and deletion can be initiated by the (S)gNB-CU based on the UE measurement report. And the procedures should be triggered by the (S)gNB-CU through the UE CONTEXT SETUP/MODIFICATION REQURST message. 

Furthermore, based on the radio quality and load status of serving cells, the (S)gNB-DU is allowed to initiate the PCell/PSCell/SCell management procedures. The configuration information of PCell/PSCell/SCell is sent to (S)gNB-CU by (S)gNB-DU through the UE CONTEXT MODIFICATION REQUIRED message. 

Proposal 1: It is proposed that PCell/PSCell/SCell management procedure could be initiated by (S)gNB-CU and (S)gNB-DU.

However, the PCell/PSCell deletion is a special case. If the PCell/PSCell is deleted, the whole UE context over F1 interface should be released, which means that the UE context in DU side should be released. In this case, CU or DU triggered UE Context Release procedure can be used.

There are three scenarios for DU initiated PCell/PSCell/SCell change procedure.
Scenario 1: EN-DC with SRB3 involvement.
In this case, SgNB-DU initiates the F1 UE context modification procedure with UE CONTEXT MODIFICATION REQUIRED message, and SgNB-CU could only accept or refuse the modification required procedure. Then, SgNB-CU initiates the RRC connection reconfiguration procedure with UE via SRB3. After RRC reconfiguration, SgNB-CU shall initiate the SgNB modification procedure over X2 interface to inform Master node about the cell PSCell/SCell change.
 
Scenario 2: EN-DC without SRB3 involvement.
In this case, SgNB-DU initiates the F1 UE context modification procedure with UE CONTEXT MODIFICATION REQUIRED message, and SgNB-CU could only accept or refuse the modification required procedure. Then, SgNB-CU initiates the SgNB initiated SgNB modification procedure towards the Master node. The Master node shall perform the RRC connection reconfiguration with UE.
 
Scenario 3: Standalone CA.
In this case, gNB-DU initiates the F1 UE context modification procedure with UE CONTEXT MODIFICATION REQUIRED message, and gNB-CU could only accept or refuse the modification required procedure. Then gNB-CU initiates the RRC connection reconfiguration procedure with UE.

Taking Scenario 3 as example, the signaling flow of DU initiated PCell/PSCell/SCell change procedure is shown as below:

 Figure 1. DU initiated PCell/PSCell/SCell change procedure

Similarly, there are also three scenarios for CU initiated PCell/PSCell/SCell change procedure.
Scenario 1: EN-DC with SRB3 involvement.
In this case, SgNB-CU initiates the F1 UE context modification procedure with UE CONTEXT MODIFICATION REQUEST message, and SgNB-DU could accept or modify the PCell/SCell configuration information. After modifying the configuration information, SgNB-DU shall send the updated configuration information back to SgNB-CU. Then, SgNB-CU initiates the RRC connection reconfiguration procedure with UE via SRB3. After RRC reconfiguration, SgNB-CU shall initiate the SgNB modification procedure over X2 interface to inform Master node about the cell PSCell/SCell change.
 
Scenario 2: EN-DC without SRB3 involvement.
In this case, SgNB-CU initiates the F1 UE context modification procedure with UE CONTEXT MODIFICATION REQUEST message, and SgNB-DU could accept or modify the PCell/SCell configuration information. After modifying the configuration information, SgNB-DU shall send the updated configuration information back to SgNB-CU. Then, SgNB-CU initiates the SgNB initiated SgNB modification procedure towards the Master node. The Master node shall perform the RRC connection reconfiguration with UE.
 
Scenario 3: Standalone CA.
In this case, gNB-CU initiates the F1 UE context modification procedure with UE CONTEXT MODIFICATION REQUEST message, and gNB-DU could accept or modify the PCell/SCell configuration information. After modifying the configuration information, gNB-DU shall send the updated configuration information back to gNB-CU. Then, gNB-CU initiates the RRC connection reconfiguration procedure with UE.

Taking Scenario 3 as example, the signaling flow of CU initiated PCell/PSCell/SCell change procedure is shown as follows:

Figure 2. CU initiated PCell/PSCell/SCell change procedure

Proposal 2: It is proposed to capture the above CU and DU initiated PCell/PSCell/SCell management procedure into TS38.401.

In particular, the SCell change can be accomplished by adding a SCell and deleting a SCell simultaneously.
Conclusion 
The following proposals are provided:
Proposal 1: It is proposed that PCell/PSCell/SCell management procedure could be initiated by (S)gNB-CU and (S)gNB-DU.
Proposal 2: It is proposed to capture the above CU and DU initiated PCell/PSCell/SCell management procedure into TS38.401.
Text Proposal for TS38.401
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8.6.1 CU initiated PCell/PSCell/SCell Change
Scenario 1: EN-DC with SRB3 involvement.
In this case, SgNB-CU initiates the F1 UE context modification procedure with UE CONTEXT MODIFICATION REQUEST message, and SgNB-DU could accept or modify the PCell/SCell configuration information. After modifying the configuration information, SgNB-DU shall send the updated configuration information back to SgNB-CU. Then, SgNB-CU initiates the RRC connection reconfiguration procedure with UE via SRB3. After RRC reconfiguration, SgNB-CU shall initiate the SgNB modification procedure over X2 interface to inform Master node about the cell PSCell/SCell change.
 
Scenario 2: EN-DC without SRB3 involvement.
In this case, SgNB-CU initiates the F1 UE context modification procedure with UE CONTEXT MODIFICATION REQUEST message, and SgNB-DU could accept or modify the PCell/SCell configuration information. After modifying the configuration information, SgNB-DU shall send the updated configuration information back to SgNB-CU. Then, SgNB-CU initiates the SgNB initiated SgNB modification procedure towards the Master node. The Master node shall perform the RRC connection configuration with UE.
 
Scenario 3: Standalone CA.
In this case, gNB-CU initiates the F1 UE context modification procedure with UE CONTEXT MODIFICATION REQUEST message, and gNB-DU could accept or modify the PCell/SCell configuration information. After modifying the configuration information, gNB-DU shall send the updated configuration information back to gNB-CU. Then, gNB-CU initiates the RRC connection reconfiguration procedure with UE.

8.6.2 DU initiated PCell/PSCell/SCell Change
Scenario 1: EN-DC with SRB3 involvement.
In this case, SgNB-DU initiates the F1 UE context modification procedure with UE CONTEXT MODIFICATION REQUIRED message, and SgNB-CU could only accept or refuse the modification required procedure. Then, SgNB-CU initiates the RRC connection reconfiguration procedure with UE via SRB3. After RRC reconfiguration, SgNB-CU shall initiate the SgNB modification procedure over X2 interface to inform Master node about the cell PSCell/SCell change.
 
Scenario 2: EN-DC without SRB3 involvement.
In this case, SgNB-DU initiates the F1 UE context modification procedure with UE CONTEXT MODIFICATION REQUIRED message, and SgNB-CU could only accept or refuse the modification required procedure. Then, SgNB-CU initiates the SgNB initiated SgNB modification procedure towards the Master node. The Master node shall perform the RRC connection configuration with UE.
 
Scenario 3: Standalone CA.
In this case, gNB-DU initiates the F1 UE context modification procedure with UE CONTEXT MODIFICATION REQUIRED message, and gNB-CU could only accept or refuse the modification required procedure. Then gNB-CU initiates the RRC connection reconfiguration procedure with UE.

On the other hand, the Pcell/PScell delete can be achieved by UE Context Release procedure which is initiated by gNB-CU or gNB-DU.
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The purpose of the UE Context Modification procedure is to modify the established UE Context, e.g., establishing, modifying and releasing radio resources for user data transport. This procedure is also used to command the gNB-DU to stop data transmission for the UE. The procedure uses UE-associated signalling.
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Figure 8.3.4.2-1: UE Context Modification procedure. Successful operation.

The F1AP UE CONTEXT MODIFICATION REQUEST message is initiated by the gNB-CU.
If the PSCell ID IE and the SCell To Be Setup List IE is included in the UE CONTEXT MODIFICATION REQUEST message, the gNB-DU shall act as specified in TS 38.401 [4].
If the PSCell ID IE and the SCell To Be Release List IE is included in the UE CONTEXT MODIFICATION REQUEST message, the gNB-DU shall act as specified in TS 38.401 [4].

If the DRX Cycle IE is contained in the UE CONTEXT MODIFICATION REQUEST message, the gNB-DU shall take this into account.
If the SRB To Be Setup List IE is contained in the UE CONTEXT SETUP REQUEST message, the gNB-DU shall act as specified in the TS 38.401 [4].
If the DRB To Be Setup List IE is contained in the UE CONTEXT SETUP REQUEST message, the gNB-DU shall act as specified in the TS 38.401 [4].
Upon reception of the UE Context Modification Request message, the gNB-DU shall perform the modifications, and if successful reports the update in the UE CONTEXT MODIFICATION RESPONSE message.
If the UE CONTEXT MODIFICATION REQUEST message contains the Transmission Stop Indicator IE, the gNB-DU shall stop data transmission for the UE. It is up to gNB-DU implementation when to stop the UE scheduling.
If the gNB-CU received the MeNB Resource Coordination Information as defined in TS 36.423 [9], after completion of UE Context Setup procedures, the gNB-CU shall transparently transfer it to the gNB-DU via the Resource Coordination Transfer Container IE in the UE CONTEXT MODIFICATION REQUEST message. The gNB-DU shall use the information received in the Resource Coordination Transfer Container IE as described in TS 36.423 [9] for reception of MeNB Resource Coordination Information at the gNB acting as secondary node.
If the Resource Coordination Transfer Container IE is included in the UE CONTEXT MODIFICATION RESPONSE, the gNB-CU shall transparently transfer this information for the purpose of resource coordination as described in TS 36.423 [9].
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Figure 8.3.4.3-1: UE Context Modification procedure. Unsuccessful operation.
In case none of the requested modifications of the UE context can be successfully performed, the gNB-DU shall respond with the UE CONTEXT MODIFICATION FAILURE message with an appropriate cause value. 
[bookmark: _Toc500500877]8.3.4.4	Abnormal Conditions
Not applicable.
----------------------------------------------
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This message is sent by the gNB-CU to provide UE Context information changes to the gNB-DU.
Direction: gNB-CU  gNB-DU



	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.3.1.1
	
	YES
	reject

	gNB-CU UE F1AP ID
	M
	
	9.3.1.4
	
	YES
	reject

	gNB-DU UE F1AP ID
	M
	
	9.3.1.5
	
	YES
	reject

	PSCell ID
	O
	
	NCGI
9.3.1.12
	PSCell Identifier in SgNB
	YES
	Ignore

	DRX Cycle 
	O
	
	DRX Cycle 
9.3.1.24
	
	YES
	ignore

	CU to DU RRC Information

	O

	
	9.3.1.25
	
	YES
	reject

	Transmission Stop Indicator
	O
	
	9.3.1.11
	
	YES
	ignore

	Resource Coordination Transfer Container
	O
	
	OCTET STRING
	Includes the MeNB Resource Coordination Information IE as defined in subclause 9.1.X.1 of TS 36.423 [9].
	YES
	reject

	RRC-Container
	O
	
	9.3.1.6
	
	YES
	ignore

	SCell To Be Setup List
	
	0..1
	
	
	YES
	ignore

	>SCell to Be Setup Item IEs
	
	<0 .. maxnoofSCells>
	
	
	EACH
	ignore

	>>SCell ID
	M
	
	NCGI
9.3.1.12
	SCell Identifier in SgNB
	-
	-

	[bookmark: _GoBack]SCell To Be Release List
	
	0..1
	
	
	YES
	ignore

	>SCell to Be Release Item IEs
	
	<0 .. maxnoofSCells>
	
	
	EACH
	ignore

	>>SCell ID
	M
	
	NCGI
9.3.1.12
	SCell Identifier in SgNB
	-
	-

	SRB to Be Setup List
	
	0..1
	
	
	
	

	>SRB to Be Setup Item IEs
	
	<1..maxnoofSRBs>
	
	
	
	

	>>SRB ID
	M
	
	9.3.1.7
	
	
	

	DRB to Be Setup List
	
	0..1
	
	
	YES
	reject

	>DRB to Be Setup Item IEs
	
	<1 .. maxnoofDRBs>
	
	
	EACH
	reject

	>>DRB ID
	M
	
	9.3.1.8
	
	-
	

	>>E-UTRAN QoS
	O
	
	9.3.1.19
	Shall be used for EN-DC case to convey E-RAB Level QoS Parameters
	
	

	>> Tunnels to be setup List 
	
	1
	
	
	
	

	>>Tunnels to Be Setup Item IEs
	
	1 .. <maxnoofULTunnels>
	
	
	
	

	>>>UL GTP Tunnel Endpoint
	M
	
	GTP Tunnel Endpoint
9.3.2.1
	gNB-CU endpoint of the F1 transport bearer. For delivery of UL PDUs.
	-
	-

	DRB to Be Modified List
	
	0..1
	
	
	YES
	reject

	>DRB to Be Modified Item IEs
	
	<1 .. maxnoofDRBs>
	
	
	EACH
	reject

	>>DRB ID
	M
	
	9.3.1.8
	
	-
	

	>>E-UTRAN QoS
	O
	
	9.3.1.19
	Shall be used for EN-DC case to convey E-RAB Level QoS Parameters
	
	

	>> Tunnels to be setup List 
	
	0..1
	
	
	
	

	>>>Tunnels to Be Setup Item IEs
	
	1 .. <maxnoofULTunnels>
	
	
	
	

	>>>>UL GTP Tunnel Endpoint
	M
	
	GTP Tunnel Endpoint
9.3.2.1
	gNB-CU endpoint of the F1 transport bearer. For delivery of UL PDUs.
	-
	-

	SRB TO Be Released List
	
	0..1
	
	
	
	

	>SRB To Be Released Item IEs
	
	<1..maxnoofSRBs>
	
	
	
	

	>>SRB ID
	M
	
	9.3.1.7
	
	
	

	DRB to Be Released List
	
	0..1
	
	
	YES
	reject

	>DRB to Be Released Item IEs
	
	<1 .. maxnoofDRBs>
	
	
	EACH
	reject

	>>DRB ID
	M
	
	9.3.1.8
	
	-
	



	Range bound
	Explanation

	maxnoofSCells
	Maximum no. of SCells allowed towards one UE, the maximum value is 64.

	maxnoofSRBs
	Maximum no. of SRB allowed towards one UE, the maximum value is 8. 

	maxnoofDRBs
	Maximum no. of DRB allowed towards one UE, the maximum value is 64. 

	maxnoofDLTunnels
	Maximum no. of tunnels allowed towards one DRB, the maximum value is 2.
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