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Introduction
During the last RAN3 meeting the UE configuration and the transfer of the L1-L2 parameters from gNB-DU to gNB-CU was discussed. The following agreements were captured in the Chairman notes [1]. 
· Each RRC IE to be broadcasted shall be RRC-encoded in only one node;
· RLC and LCH parameters should be controlled by DU based on the QoS information indicated by CU;
· DRX Cycle length is controlled by CU;
· WA: All other DRX parameters are controlled by DU except timers which are FFS;
· Parameters in measConfig are controlled by CU; FFS whether gapOffset is controlled by DU or CU;
In this contribution, we first discuss how to send the L1-L2 parameters from gNB-DU to gNB-CU. Assuming a stand-alone (SA) scenario, we also discuss which IEs in the RRC Reconfiguration message should be generated by gNB-DU and gNB-CU. Differently from previous works, we base our discussion on the latest messages defined in TS 38.331 [2].
Discussion 
In subclause 2.1 we discuss how to encode the L1-L2 parameters that are sent from gNB-DU to gNB-CU. In subclause 2.2 we discuss which IEs in the NR RRC Reconfiguration message should be encoded by gNB-DU and which parameters should be encoded by gNB-CU.
L1-L2 parameters 
An example of the procedure for generating the L1-L2 configuration for the UE and exchanging it over the F1 interface is show in Figure 1, assuming a stand-alone scenario.
1. The gNB-CU sends the F1AP UE Context Setup Request (or F1AP UE Context Modification Request) to gNB-DU with the DRBs to setup, QoS information, etc. We discuss this step more in detail in a separate contribution. 
2. Based on the information received from the gNB-CU, the gNB-DU selects the L1-L2 configuration for the UE.
3. The gNB-DU sends the F1AP UE Context Setup Response (or F1AP UE Context Modification Response) with the L1-L2 configuration for the UE.
4. The gNB-CU combines the L1-L2 configuration for the UE received from the gNB-DU with the higher-layer configuration (which is generated locally) and generates the NR RRC Reconfiguration message. 
5.-6. The gNB-CU sends the NR RRC Reconfiguration message to the UE.
The question that we need to address is how the gNB-DU encodes the L1-L2 configuration for the UE in the F1AP UE Context Setup Response (or F1AP UE Context Modification Response). 



Figure 1: Example of the procedure for configuring the UE.
[bookmark: _Hlk497921151]There are two options for the encoding the L1-L2 configuration:
1. The gNB-DU encodes the L1-L2 parameters in F1AP: This approach requires to include in the F1AP interface specification all the L1-L2 parameters needed for UE configuration. It introduces high risk of mis-configurations because of possible mis-matches between the L1-L2 parameters coded in F1AP and the final L1-L2 parameters coded in RRC and sent toward the UE. Another risk of mis-configuration comes from the fact that the L1-L2 parameters in F1AP may be interpreted differently by different gNB-CUs. Finally, this approach may also require higher encoding effort. This is due to the fact that first the gNB-DU encodes the L1-L2 parameters in F1AP, and then the gNB-CU decodes them and re-encodes the L1-L2 parameters in RRC. 
2. The gNB-DU encodes the L1-L2 parameters in RRC: In this approach, the L1-L2 parameters are included in an RRC container in the F1AP UE Context Setup Response (and F1AP UE Context Modification Response). This approach reduces the risk of mis-configurations, assuming that the gNB-CU sends exactly the same RRC parameters to the UE. It may also reduce the encoding effort, assuming that each IE in the RRC Reconfiguration message is generated only once, either by the gNB-DU or the gNB-CU. 
Proposal 1	The gNB-DU sends the L1-L2 parameters to the gNB-CU in an RRC container.
Proposal 2	Each IE in the NR RRC Reconfiguration message should be generated only once, either by the gNB-CU or by the gNB-DU.

NR RRC Reconfiguration 
The structure of the NR RRC Reconfiguration message as agreed in TS 38.331 [1] is reported below.

RRCReconfiguration message
[bookmark: _Hlk497923936]-- ASN1START
-- TAG-RRCRECONFIGURATION-START

RRCReconfiguration ::= SEQUENCE {
	rrc-TransactionIdentifier			RRC-TransactionIdentifier,
	criticalExtensions					CHOICE {
		rrcReconfiguration					RRCReconfiguration-IEs,
		criticalExtensionsFuture			SEQUENCE {}
	}
}

RRCReconfiguration-IEs ::= SEQUENCE {
	-- Configuration of Radio Bearers (DRBs, SRBs) including SDAP/PDCP
    -- and security related parameters (but without RLC and Logical Channels!)
	radioBearerConfig						RadioBearerConfig 														OPTIONAL, -- Need M

	-- Configuration of primary and secondary cell groups (Dual Connectivity):
	masterCellGroupConfig					CellGroupConfig															OPTIONAL, -- Cond HO
	secondaryCellGroupToAddModList			SEQUENCE (SIZE (1..maxSCellGroups)) OF CellGroupConfig					OPTIONAL, -- Need M
	secondaryCellGroupToReleaseList			SEQUENCE (SIZE (1..maxSCellGroups)) OF CellGroup-Identity				OPTIONAL, -- Need M

	measConfig								MeasConfig																OPTIONAL, -- Need M

	-- following IEs not needed for EN-DC
	dedicatedNAS-MessageList				SEQUENCE (SIZE(1..maxDRB)) OF DedicatedNAS-Message						OPTIONAL, -- Cond nonHO
	otherConfig								OtherConfig																OPTIONAL, -- Need N
	fullConfig								ENUMERATED {true}														OPTIONAL, -- Cond HO-Reestab

	lateNonCriticalExtension				OCTET STRING ()															OPTIONAL,
	nonCriticalExtension					SEQUENCE{}																OPTIONAL 
}

-- TAG-RRCRECONFIGURATION-STOP
-- ASN1STOP

The message contains the following IEs:
· radioBearerConfig: It is used to add, modify, and release signalling and/or data radio bearers. This IE carries the parameters for PDCP and, if applicable, SDAP entities for the radio bearers. As this IE contains the higher-layer parameters, it should be generated by the gNB-CU.
Proposal 3	The gNB-CU generates radioBearerConfig IE.

· CellGroupConfig: It is used to configure a master cell group (MCG) or secondary cell group (SCG). A cell group comprises of one MAC entity, a set of logical channels with associated RLC entities and of a primary cell (PCell) and one or more secondary cells (SCells). As this IE contains lower-layer parameters, it should be generated by the gNB-DU.
Proposal 4	The gNB-DU generates CellGroupConfig IE.

· measConfig: The IE MeasConfig specifies measurements to be performed by the UE, and covers intra-frequency, inter-frequency, and inter-RAT mobility as well as configuration of measurement gaps. At the last meeting, we agreed that the parameters in measConfig are controlled by gNB-CU. Therefore, we believe that measConfig should be generated by the gNB-CU. However, it is worth noting that the CSI-RS based RRM measurements may be more dynamic in NR than in LTE. Therefore, this decision should be re-evaluated in case some major issues are identified.  
Proposal 5	The gNB-CU generates measConfig IE.

In the RRC Reconfiguration message above we highlighted in yellow the information that we believe should be encoded by gNB-DU and in green the information that we believe should be encoded by gNB-CU. What about MobilityControlInfo and SecurityConfigHO? 
Conclusion
In this contribution, we discussed the transfer of L1-L2 parameters. 
[bookmark: _In-sequence_SDU_delivery]Proposal 1	The gNB-DU sends the L1-L2 parameters to the gNB-CU in an RRC container.
Proposal 2	Each IE in the NR RRC Reconfiguration message should be generated only once, either by the gNB-CU or by the gNB-DU.
Proposal 3	The gNB-CU generates radioBearerConfig IE.
Proposal 4	The gNB-DU generates CellGroupConfig IE.
Proposal 5	The gNB-CU generates measConfig IE.
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[bookmark: _Toc367183033][bookmark: _Toc488218728][bookmark: _Toc494264790][bookmark: _Toc496272539]9.2.2.2	UE CONTEXT SETUP RESPONSE
This message is sent by the gNB-DU to confirm the setup of a UE context.
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

	gNB-CU UE F1AP ID
	M
	
	9.3.1.4
	
	YES
	reject

	gNB-DU UE F1AP ID
	M
	
	9.3.1.5
	
	YES
	reject

	RRC Information
	
	1
	
	
	YES
	reject

	>RRC Container 1
	M
	
	OCTET STRING 
	CellGroupConfig IE as defined in subclause 6.3.2 in TS 38.331.
	-
	-

	>Mobility Control Info (FFS)RRC Container 2
	FFSO
	
	FFSOCTECT STRING
	MobilityControlInfo IE as defined in subclause XX in TS 38.331.
	-
	-

	DRB Setup List
	
	1
	
	
	YES
	ignore

	>DRB Setup Item List
	
	1 .. <maxnoofDRBs>
	
	
	EACH
	ignore

	>>DRB ID
	M
	
	9.3.1.8
	
	-
	-

	>> Tunnels to be setup List
	
	1
	
	
	-
	-

	>>>Tunnels to Be Setup Item IEs
	
	1 .. <maxnoofDLTunnels>
	
	
	-
	-

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

	Criticality Diagnostics
	O
	
	9.3.1.3
	
	YES
	ignore


Editor’s Note: The naming of the GTP tunnel endpoint is FFS. 
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9.2.2.8	UE CONTEXT MODIFICATION RESPONSE
Editor’s Note: The details for this is FFS pending agreements on the procedure
This message is sent by the gNB-DU to confirm the modification of a UE context.
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

	gNB-CU UE F1AP ID
	M
	
	9.3.1.4
	
	YES
	reject

	gNB-DU UE F1AP ID
	M
	
	9.3.1.5
	
	YES
	reject

	RRC Information
	
	0.. 1
	
	
	YES
	reject

	>RRC Container 1
	M
	
	OCTET STRING 
	CellGroupConfig IE as defined in subclause 6.3.2 in TS 38.331.
	-
	-

	DRB Added List
	
	0.. 1
	
	
	YES
	ignore

	   >DRB Added Item List
	
	1 .. <maxnoofDRBs>
	
	
	EACH
	ignore

	>>DRB ID
	M
	
	9.3.1.8
	
	-
	-

	>> Tunnels to be Added List
	
	1
	
	
	-
	-

	>>>Tunnels to Be Added Item IEs
	
	1 .. <maxnoofDLTunnels>
	
	
	-
	-

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

	DRB Modified List

	
	0.. 1
	
	
	YES
	ignore

	>DRB Modified Item List
	
	1 .. <maxnoofDRBs>
	
	
	EACH
	ignore

	>>DRB ID
	M
	
	9.3.1.8
	
	-
	-

	>>Tunnels to be Modified List
	
	0.. 1
	
	
	-
	-

	>>>Tunnels to Be Modified Item IEs
	
	1 .. <maxnoofDLTunnels>
	
	
	-
	-

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

	DRB Released List

	
	0.. 1
	
	
	YES
	ignore

	>DRB Released Item List
	
	1 .. <maxnoofDRBs>
	
	
	EACH
	ignore

	>>DRB ID
	M
	
	9.3.1.8
	
	-
	

	Criticality Diagnostics
	O
	
	9.3.1.3
	
	YES
	ignore



***************Skip Unchanged Text***************

[bookmark: _Toc494264798][bookmark: _Toc496272547]9.2.2.10	UE CONTEXT MODIFICATION REQUIRED
Editor’s Note: The details for this is FFS pending agreements on the procedure
This message is sent by the gNB-DU to request the modification of a UE context.
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

	gNB-CU UE F1AP ID
	M
	
	9.3.1.4
	
	YES
	reject

	gNB-DU UE F1AP ID
	M
	
	9.3.1.5
	
	YES
	reject

	RRC Information
	
	0.. 1
	
	
	YES
	reject

	>RRC Container 1
	M
	
	OCTET STRING 
	CellGroupConfig IE as defined in subclause 6.3.2 in TS 38.331.
	-
	-

	DRB to Be Modified List

	
	0.. 1
	
	
	YES
	ignore

	>DRB to Be Modified Item List
	
	1 .. <maxnoofDRBs>
	
	
	EACH
	ignore

	>>DRB ID
	M
	
	9.3.1.8
	
	-
	-

	>>Tunnels to be Modified List
	
	0.. 1
	
	
	-
	-

	>>>Tunnels to Be Modified Item IEs
	
	1 .. <maxnoofDLTunnels>
	
	
	-
	-

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

	DRB to Be Released List

	
	0.. 1
	
	
	YES
	ignore

	>DRB to Be Released Item List
	
	1 .. <maxnoofDRBs>
	
	
	EACH
	ignore

	>>DRB ID
	M
	
	9.3.1.8
	
	-
	

	>>Cause
	M
	
	9.3.1.2
	
	YES
	ignore

	Criticality Diagnostics
	O
	
	9.3.1.3
	
	YES
	ignore
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