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Introduction
The gNB-CU and the gNB-DU are together responsible for generating and transmitting the RRC configuration to the UE. To avoid the risk of mis-configurations the gNB-CU and the gNB-DU should always use the same RRC version for configuring a given UE. For this reason, in this contribution we propose that: 
1. The gNB-CU and the gNB-DU exchange the supported RRC versions in the F1 setup procedure;
2. The gNB-CU provides the selected RRC version for a UE in the UE Context Setup Request.
In the following, we provide more explanations.
Discussion
[bookmark: _Hlk509768508]The gNB-CU and the gNB-DU are together responsible for generating and transmitting the RRC configuration to the UE. Taking NR stand-alone (SA) as an example, the procedure for generating and transmitting the RRC configuration to the UE at the time of creation of a UE context is shown in the following. 


Figure 1: RRC configuration procedure in SA.
1. The gNB-CU sends the F1 UE Context Setup Request message to the gNB-DU.
2. The gNB-DU selects the L1-L2 configuration for the UE and the measurement gap offset.
3. The gNB-DU sends the F1 UE Context Setup Response message, including the CellGroupConfig (with the selected L1-L2 configuration) and the Gap-Offset (with the measurements gap offset).
4. The gNB-CU generates the RRC-Reconfiguration message by combining the RRC parameters received by the gNB-DU (CellGroupConfig and Gap-Offset) and local RRC parameters (e.g., MeasConfig and RB-Config).
5. The gNB-CU sends the RRC-Reconfiguration message to the UE via the gNB-DU.
7. The UE applies the RRC configuration indicated in the RRC-Reconfiguration message.
8. If the configuration in the UE is successful, the UE sends the RRC-Reconfiguration-Complete message to the gNB-CU via the gNB-DU.
It should be noted that RRC reconfigurations may be performed towards the UE at any time during the lifespan of a connection between UE and RAN. 
In real network scenarios, the gNB-CU and the gNB-DU may support different RRC versions. This is likely to happen in multivendor deployments where the gNB-CU and the gNB-DU are from different vendors that release software upgrades at different times. If the gNB-CU and gNB-DU support different RRC versions, the procedure described before, or in general procedures by which the gNB-CU and the gNB-DU exchange RRC parameters for signalling or broadcasting RRC messages/information to the UE that are the result of combining parameters from the gNB-DU and from the gNB-CU, may fail. 
In the example in Figure 1, the reason is that the gNB-CU may generate in step 4 an inconsistent RRC-Reconfiguration message, namely an RRC message containing some RRC parameters from one RRC version and some others from a different RRC version. When the UE receives this inconsistent RRC-Reconfiguration message, the UE configuration in step 6 may fail or cause mis-configuration in the UE. In fact, the UE may consider that there was a network configuration error and trigger reconfiguration failure and thus re-establishment. The situation may be worse in case of system information that are created by merging parameters from the gNB-DU and gNB-CU. In this case in fact, the UE may not immediately report an error and apply a certain, potentially inconsistent, configuration. Consequently, the UE behaviour would become unpredictable and possibly erroneous.
To solve this problem, it is needed for the gNB-CU and the gNB-DU to be aware of each-other supported RRC versions. This information can be provided via O&M, but this may be complex and error-prone, especially in multi-vendor deployments. 
Proposal 1:	The gNB-CU and the gNB-DU exchange the supported RRC versions during the F1 setup procedure. 
The gNB-CU and the gNB-DU also need to make sure to employ (1) the same RRC version for a given UE and that (2) the selected RRC version is supported by the UE. The RRC versions supported by the UE are part of the UE radio capabilities:
-- ASN1START

[bookmark: OLE_LINK113][bookmark: OLE_LINK112]UE-EUTRA-Capability ::=        SEQUENCE {
    accessStratumRelease               AccessStratumRelease,
    ue-Category                       INTEGER (1..5),
    pdcp-Parameters                   PDCP-Parameters,
    phyLayerParameters                PhyLayerParameters,
    rf-Parameters                     RF-Parameters,
    measParameters                    MeasParameters,
    featureGroupIndicators             BIT STRING (SIZE (32))             OPTIONAL,
    interRAT-Parameters            SEQUENCE {
       utraFDD                           IRAT-ParametersUTRA-FDD            OPTIONAL,
       utraTDD128                        IRAT-ParametersUTRA-TDD128             OPTIONAL,
       utraTDD384                        IRAT-ParametersUTRA-TDD384             OPTIONAL,
       utraTDD768                        IRAT-ParametersUTRA-TDD768             OPTIONAL,
       geran                            IRAT-ParametersGERAN                  OPTIONAL,
       cdma2000-HRPD                     IRAT-ParametersCDMA2000-HRPD           OPTIONAL,
       cdma2000-1xRTT                    IRAT-ParametersCDMA2000-1XRTT          OPTIONAL
    },

AccessStratumRelease ::=           ENUMERATED {
                                     rel8, rel9, rel10, rel11, rel12, rel13,
                                     rel14, spare1, ...}
A possible solution to solve the problem described above, is that the gNB-CU selects an RRC version for the UE (e.g., based on the UE radio capabilities and the requested services). Then, the gNB-CU sends the selected RRC version for the UE to the gNB-DU in the UE Context Setup Request. The RRC version that is selected for the UE must be among the RRC versions that are supported by both the gNB-CU and the gNB-DU (and the UE). The gNB-DU employs the RRC version indicated in the UE Context Setup Request for the generating the configuration for the UE. 
Proposal 2:	The gNB-CU sends the selected RRC version for the UE in the UE Context Setup Request message. 
Conclusion
[bookmark: _In-sequence_SDU_delivery]In this contribution, we discussed RRC version handling over the F1 interface.   
Proposal 1:	The gNB-CU and the gNB-DU exchange the supported RRC versions during the F1 setup procedure. 
Proposal 2:	The gNB-CU sends the selected RRC version for the UE in the UE Context Setup Request message. 
[bookmark: _Hlk510297153]References
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Annex 1: TP for the SA BL CR to TS 38.473
Start of Text Proposal 1 for TS 38.473
8.2.3	F1 Setup 
[bookmark: _Toc446185736][bookmark: _Toc500402409]8.2.3.1	General
The purpose of the F1 Setup procedure is to exchange application level data needed for the gNB-DU and the gNB-CU to correctly interoperate on the F1 interface. This procedure shall be the first F1AP procedure triggered after a TNL association has become operational. The procedure uses non-UE associated signalling.
This procedure erases any existing application level configuration data in the two nodes and replaces it by the one received. This procedure also re-initialises the F1AP UE-related contexts (if any) and erases all related signalling connections in the two nodes like a Reset procedure would do. 
[bookmark: _Toc446185737][bookmark: _Toc500402410]8.2.3.2	Successful Operation

Figure 8.2.3.2-1: F1 Setup procedure: Successful Operation.
The gNB-DU initiates the procedure by sending a F1 SETUP REQUEST message including the appropriate data to the gNB-CU. The gNB-CU responds with a F1 SETUP RESPONSE message including the appropriate data.
If the F1 SETUP REQUEST message contains the gNB-DU Name IE the gNB-CU may use this IE as a human readable name of the gNB-DU.
For SA operation, the gNB-DU shall include the gNB-DU System Information IE.
The gNB-CU may include the Cells to be Activated List IE in the F1 SETUP RESPONSE message. The Cells to be Activated List IE includes a list of cells that the gNB-CU requests the gNB-DU to activate. The gNB-DU shall activate the cells included in the Cells to be Activated List IE and reconfigure the physical cell identity for cells for which the NR PCI IE is included. 
The exchanged data shall be stored in respective node and used as long as there is an operational TNL association. When this procedure is finished, the F1 interface is operational and other F1 messages can be exchanged.
The gNB-DU shall include the list of supported RRC versions in the gNB-DU RRC Version Support List IE in the F1 SETUP REQUEST message. The gNB-CU shall include the list of supported RRC versions in the gNB-CU RRC Version Support List IE in the F1 SETUP RESPONSE message.

Start of Text Proposal 2 for TS 38.473
[bookmark: _Toc502837191][bookmark: _Toc502835510]8.3.1	UE Context Setup 
[bookmark: _Toc502835511][bookmark: _Toc502837192]8.3.1.1	General
The purpose of the UE Context Setup procedure is to establish the UE Context including, among others, SRB, and DRB configuration. The procedure uses UE-associated signalling.
[bookmark: _Toc502835512][bookmark: _Toc502837193]8.3.1.2	Successful Operation
[image: ]
Figure 8.3.1.2-1: UE Context Setup Request procedure: Successful Operation
The gNB-CU initiates the procedure by sending UE CONTEXT SETUP REQUEST message to the gNB-DU. If the gNB-DU succeeds to establish the UE context, it replies to the gNB-CU with UE CONTEXT SETUP RESPONSE.
If the SCell To Be Setup List IE is included in the UE CONTEXT SETUP 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 SETUP REQUEST message, the gNB-DU shall use the provided value from the gNB-CU.
If the UL Configuration IE in DRB to Be Setup Item IE is contained in the UE CONTEXT SETUP REQUEST message, the gNB-DU shall take it into account for UL scheduling. 
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 TS 38.401 [4].
If two UL GTP Tunnel Endpoint IEs are included in UE CONTEXT SETUP REQUEST message for a DRB, gNB-DU shall include two DL GTP Tunnel Endpoint IEs in UE CONTEXT SETUP RESPONSE message. gNB-CU and gNB-DU use the UL GTP Tunnel Endpoint IEs and DL GTP Tunnel Endpoint IEs to support packet duplication for intra-gNB-DU CA as defined in TS 38.470 [2].
The gNB-DU shall report to the gNB-CU, in the UE CONTEXT SETUP RESPONSE message, the result for all the requested DRBs and SRBs in the following way:
-	A list of DRBs which are successfully established shall be included in the DRB Setup List IE;
-	A list of DRBs which failed to be established shall be included in the DRB Failed to Setup List IE;
-	A list of SRBs which failed to be established shall be included in the SRB Failed to Setup List IE.
When the gNB-DU reports the unsuccessful establishment of a DRB or SRB, the cause value should be precise enough to enable the gNB-CU to know the reason for the unsuccessful establishment.
For EN-DC operation, the gNB-CU shall include the E-UTRAN QoS IE. The allocation of resources according to the values of the Allocation and Retention Priority IE included in the E-UTRAN QoS IE shall follow the principles described for the E-RAB Setup procedure in TS 36.413 [15].
For EN-DC operation, the CG-ConfigInfo IE shall be included in the CU to DU RRC Information IE.
If the gNB-CU received the MeNB Resource Coordination Information as defined in TS 36.423 [9], it shall transparently transfer it to the gNB-DU via the Resource Coordination Transfer Container IE in the UE CONTEXT SETUP REQUEST message. The gNB-DU shall use the information received in the Resource Coordination Transfer Container IE for reception of MeNB Resource Coordination Information at the gNB acting as secondary node as described in TS 36.423 [9].
If the Resource Coordination Transfer Container IE is included in the UE CONTEXT SETUP RESPONSE, the gNB-CU shall transparently transfer this information for the purpose of resource coordination as described in TS 36.423 [9].
If the S-NSSAI IE is included in the UE CONTEXT SETUP REQUEST message, the gNB-DU shall use it as specified in TS 38.300 [6].
If the Masked IMEISV IE is contained in the UE CONTEXT SETUP REQUEST message the gNB-DU shall, if supported, use it to determine the characteristics of the UE for subsequent handling.
If the SCell Failed To Setup List IE is contained in the UE CONTEXT SETUP RESPONSE message, the gNB-CU shall regard the corresponding SCell(s) failed to be established with an appropriate cause value for each SCell failed to setup.
The gNB-CU shall include the RRC version IE in the UE CONTEXT SETUP REQUEST message. The gNB-DU shall store this information and always employ the RRC version indicated in the RRC version IE to generate RRC parameters for the UE in question, such as the Cell-Group-Config IE.

Start of Text Proposal 3 for TS 38.473
[bookmark: _Toc502835550][bookmark: _Toc507796189]9.2.1.4	F1 SETUP REQUEST
This message is sent by the gNB-DU to transfer information for a TNL association.
Direction: gNB-DU  gNB-CU
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.3.1.1
	
	YES
	reject

	Transaction ID
	M
	
	9.3.1.23
	
	YES
	reject

	gNB-DU ID
	M
	
	9.3.1.9
	
	YES
	reject

	gNB-DU Name
	O
	
	PrintableString(SIZE(1..150,…))
	
	YES
	ignore

	gNB-DU Served Cells List
	
	1
	
	List of cells configured in the gNB-DU
	YES
	reject

	>gNB-DU Served Cells Item
	
	1.. <maxCellingNBDU>
	
	
	EACH
	reject

	>>Served Cell Information
	M
	
	9.3.1.10
	Information about the cells configured in the gNB-DU
	-
	-

	>>gNB-DU System Information
	O
	
	9.3.1.18
	RRC container with system information owned by gNB-DU
	-
	-

	gNB-DU RRC version support List
	
	0.. 1
	
	List of RRC versions supported by the gNB-DU.
	YES
	reject

	>gNB-DU RRC version support Item
	
	1.. <maxnoofRRCversions>
	
	
	EACH
	reject

	>>RRC version
	M
	
	ENUMERATED (rel1500, rel1510, …)
	RRC release.
	-
	-



	Range bound
	Explanation

	maxCellingNBDU
	Maximum no. cells that can be served by a gNB-DU. Value is 512.

	maxnoofRRCversions
	Maximum no. of supported RRC versions by a gNB-DU. Value is 32.



[bookmark: _Toc502835551][bookmark: _Toc507796190]9.2.1.5	F1 SETUP RESPONSE
This message is sent by the gNB-CU to transfer information for a TNL association.
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

	Transaction ID
	M
	
	9.3.1.23
	
	YES
	reject

	gNB-CU Name
	O
	
	PrintableString(SIZE(1..150,…))
	Human readable name of the gNB-CU. 
	YES
	ignore

	Cells to be Activated List
	
	0.. 1
	
	
	
	

	>Cells to be Activated List Item
	
	1.. <maxCellingNBDU>
	
	List of cells to be activated
	YES
	reject

	>> NR CGI
	M
	
	9.3.1.12
	
	-
	-

	>> NR PCI 
	O
	
	INTEGER (0..1007)
	Physical Cell ID
	-
	-

	gNB-CU RRC version support List
	
	0.. 1
	
	List of RRC versions supported by the gNB-DU.
	YES
	reject

	>gNB-CU RRC version support Item
	
	1.. <maxnoofRRCversions>
	
	
	EACH
	reject

	>>RRC version
	M
	
	ENUMERATED (rel1500, rel1510, …)
	RRC release.
	-
	-



	Range bound
	Explanation

	maxCellingNBDU
	Maximum no. cells that can be served by a gNB-DU. Value is 512.

	maxnoofRRCversions
	Maximum no. of supported RRC versions by a gNB-DU. Value is 32.



Start of Text Proposal 4 for TS 38.473
[bookmark: _Toc502835559][bookmark: _Toc507796198][bookmark: _Ref469454216][bookmark: _Toc367183031][bookmark: _Toc488218727][bookmark: _Toc494264789][bookmark: _Toc500327651]9.2.2	UE Context Management messages
9.2.2.1	UE CONTEXT SETUP REQUEST
This message is sent by the gNB-CU to request the setup of a UE context.
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 
	O
	
	9.3.1.5
	
	YES
	ignore

	Target cell ID (FFS)
	FFS
	
	FFS
	
	FFS
	FFS

	SpCell ID
	M
	
	NR CGI
9.3.1.12
	Special Cell as defined in TS 38.321 [16]
	YES
	reject

	Cell Type [FFS]
	M
	
	FFS
	Includes the cell type (PSCell, PCell, normal Cell) [FFS]
	YES
	reject

	Candidate SpCell List
	
	0..1
	
	
	YES
	ignore

	>Candidate SpCell Item IEs
	
	1 .. <maxnoofCandidateSpCells>
	
	
	
	

	>>Candidate SpCell ID
	M
	
	NR CGI
9.3.1.12
	Special Cell as defined in TS 38.321 [16]
	
	

	CU to DU RRC Information
	M
	
	9.3.1.25
	
	YES
	reject

	DRX Cycle 
	O
	
	DRX Cycle 
9.3.1.24
	
	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
	ignore

	SCell To Be Setup List
	
	0..1
	
	
	YES
	ignore

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

	>>SCell ID
	M
	
	NR CGI
9.3.1.12
	SCell Identifier in gNB
	-
	-

	>>SCellIndex
	M
	
	INTEGER (0..63)
	
	
	

	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
	
	1
	
	
	YES
	reject

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

	>>DRB ID
	M
	
	9.3.1.8
	
	-
	

	>>DRB QoS profile (FFS)
	
	
	
	
	-
	

	>>Flow-level QoS profile (FFS)
	
	
	
	
	
	

	>>Flow-to-DRB mapping (FFS)
	
	
	
	
	
	

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

	>>S-NSSAI
	O
	
	9.3.1.x2
	
	
	

	>>UL Tunnels to be setup List
	
	1
	
	
	
	

	>>>UL 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.
	-
	-

	>> RLC Mode
	M
	
	9.3.1.27
	
	-
	

	>> UL Configuration
	O
	
	UL Configuraiton 
9.3.1.31
	Information about UL usage in gNB-DU. 
	
	

	RRC-Container
	O
	
	9.3.1.6
	
	YES
	ignore

	Masked IMEISV
	O
	
	<ref>
	
	YES
	ignore

	RRC version 
	O
	
	ENUMRATED (rel1500, rel1510, …)
	Indicates the RRC release used for configuring the UE.
	-
	-
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