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1. Introduction
The ng-eNB CU-DU split architecture should be aligned with the F1 interface, but there are some differences in the RRC information structures between E-UTRAN and NG-RAN. 
In this document, we provide two solution options for RRC information transmission.
2. Discussion

As was agreed as a principle that the design of W1 should follow F1 as much as possible, the handling of Technically, it would be beneficial to take a simplified mechanism for handling RRC related IE (i.e. those IEs are defined by RAN2), similar as what has been adopted for F1. The ng-eNB CU-DU architecture, functions and procedures were defined and aligned with the F1 interface, however, there is less group-like IE definition in 36.331 for LTE, e.g. like CellGroupConfig in 38.331 for NR. 
If we take a closer look at the F1 interface protocol, we see that RAN3 has defined CU to DU RRC Information IE and DU to CU RRC Information IE to include L1/L2/L3 related configurations, e.g. the CellGroupConfig IE, MeasConfig IE, CG-ConfigInfo, etc. defined by RAN2, are included in the CU to DU RRC Information or DU to CU RRC Information for configuring a master cell group (MCG) or secondary cell group (SCG). As defined in TS 38.331 [1], a cell group includes a MAC entity, a set of logical channels with associated RLC entities, a primary cell (SpCell) and one or more secondary cells (SCells).

In the LTE RRCConnectionReconfiguration message, however, things are different, some IEs are used only in the E-UTRAN, some IEs are used only in the NG-RAN, and some IEs can be used in common [2]. For example, in the RRCConnectionReconfiguration message, the RadioResourceConfigDedicated IE is used to configure the lower layer parameters, which is used to setup/modify/release RBs, or modify the MAC main configuration, or modify the dedicated physical configuration, etc.. Compared with CellGroupConfig IE, most functions of CellGroupConfig are supported by RadioResourceConfigDedicated IE, of course, not all the IEs included in RadioResourceConfigDedicated are needed, e.g. it is up to network strategy whether to include them or not, since most of them are optional. The following table shows the content of “RadioResourceConfigDedicated” IE, and the content of drb-ToAddModList IE, the yellow part should be generated by ng-eNB-DU.
Table 1. The content of RadioResourceConfigDedicated IE in 36.331


	RadioResourceConfigDedicated
	srb-ToAddModList

	
	drb-ToAddModList

	
	drb-ToReleaseList

	
	drb-ToAddModList

	
	mac-MainConfig 

	
	sps-Config

	
	physicalConfigDedicated 

	
	rlf-TimersAndConstants

	
	measSubframePatternPCell-r10

	
	srb-ToAddModExtList-r15 

	
	srb-ToReleaseExtList-r15

	
	naics-Info-r12 

	
	neighCellsCRS-Info

	
	crs-IntfMitigConfig-r15


	drb-ToAddModList
	eps-BearerIdentity

	
	drb-Identity

	
	pdcp-Config

	
	rlc-Config

	
	logicalChannelIdentity 

	
	logicalChannelConfig

	
	drb-TypeChange

	
	drb-TypeLWA

	
	drb-TypeLWIP

	
	lwip-UL-Aggregation

	
	lwip-DL-Aggregation

	
	RLC-BearerConfig


Observation 1: the “RadioResourceConfigDedicated” IE defined in 36.331 could serve the similar purpose of “CellGroupConfig” IE defined in 38.331.

The rest of the paper will try to have further analysis from different deployment scenario point of view, and try to compare with “CU/DU to DU/CU RRC Information” over F1 in detail.

Figure 1. Three typical deployment scenarios for W1: option 5, option 7, option 4
For option 5, ng-eNB-DU should include L1/L2 configuration, i.e. part of “RadioResourceConfigDedicated” from ng-eNB-DU to ng-eNB-CU, while for the direction ng-eNB-CU to ng-eNB-DU, at least capability info, handover preparation info should be needed;  for option 7, in the main point here is, whether some IEs contained in “CG-CONFIG” should be sent to ng-eNB-DU or not, for example, the measurement GAP related info decided by gNB-DU; for Op4, the question is similar, i.e. whether some IE contained in “CG-CONFIGINFO” should be sent to ng-eNB-DU or not, e.g. the issue of measurement gap still remains. Pure technically, ng-eNB-DU should be aware of the measurement gap configuration decided at gNB-DU side, so that the scheduling could avoid the gap slot. The following table tries to have a brief comparison of W1 and F1 about CU to DU Information/DU to CU Information.
Table 2-1 CU to DU RRC Information Message structure comparison
	 
	F1
	W1

	CU to DU RRC Information
	CG-ConfigInfo
	This message is used by master eNB or gNB to request the SgNB to perform certain actions e.g. to establish, modify or release an SCG. The message may include additional information e.g. to assist the SgNB to set the SCG configuration. It can also be used by a CU to request a DU to perform certain actions, e.g. to establish, modify or release an MCG or SCG.

Direction: Master eNB or gNB to secondary gNB, alternatively CU to DU.
	√
Serve the same purpose as in F1.

Needed for Op4, defined in 38.331.

	
	MeasurementTimingConfiguration
	The message is used to convey assistance information for measurement timing.

Direction: en-gNB to eNB, eNB to en-gNB, gNB to gNB, gNB DU to gNB CU, and gNB CU to gNB DU.
	√ 

Serve the same purpose as in F1.
Needed for Op4 and Op7, defined in 38.331

	
	CellGroupConfig
	 CellGroupConfig, as defined in TS 38.331.
	RadioResourceConfigDedicated could serve the similar purpose, defined in 36.331.

Needed for all options. 

	
	UE-CapabilityRAT-ContainerList
	 This IE is used in the NG-RAN and it consists of the UE-CapabilityRAT-ContainerList, as defined in TS 38.331.
	√ 

Serve the same purpose as in F1.
Needed for all scenarios, defined in 36.331

	
	MeasConfig 
	 MeasConfig, as defined in TS 38.331 (without MeasGapConfig). 

For EN-DC/NGEN-DC operation, includes the list of FR2 frequencies for which the gNB-CU requests the gNB-DU to generate gaps.

For NG-RAN, NE-DC and MN for NR-NR DC, includes the list of FR1 and/or FR2 frequencies for which the gNB-CU requests the gNB-DU to generate gaps and the gap type (per-UE or per-FR).
	√ 
This IE serves the purpose that to inform ng-eNB-DU about the measurement gap generated by gNB-DU, so MeasGapConfig (mainly for FR2) should be included.

Needed for Op7, defined in 38.331. 

	
	Handover Preparation Information
	 HandoverPreparationInformation, as defined in TS 38.331.
	√ 

HandoverPreparationInformation, as defined in TS 36.331.

	
	UEAssistanceInformation
	 UEAssistanceInformation, as defined in TS 38.331.
	√ 

UEAssistanceInformation, as defined in TS 36.331.

	
	
	-
	requestedP-MaxFR1
Serve the purpose that to inform ng-eNB-DU about gNB’s requested maximum power for FR1.

Needed for option 7, defined in 38.331.


Table 2-2 DU to CU RRC Information Message structure comparison
	 
	gNB
	ng-eNB

	DU to CU RRC Information
	CellGroupConfig
	 CellGroupConfig, as defined in TS 38.331.
	RadioResourceConfigDedicated could serve the similar purpose, defined in 36.331.
Needed for all options.

	
	Requested P-MaxFR1
	requestedP-MaxFR1, as defined in TS 38.331 . 

For EN-DC operation, this IE should be included.
	requestedP-MaxEUTRA as defined in 38.331, needed for Op4.
Note: p-MaxUE-FR1, as defined in TS 36.331, should also be needed Op7.

	
	DRX Long Cycle Start Offset
	Identical to the value of the drx-LongCycleStartOffset IE within the DRX-Config as defined in TS 38.331.
	√
Identical to the value of the longDRX-CycleStartOffset IE within the DRX-Config as defined in TS 36.331.
(Note: the functions of drx-LongCycleStartOffset and longDRX-CycleStartOffset are similar.)

	
	Selected BandCombinationIndex
	BandCombinationIndex, as defined in TS 38.331 [8]. 

For EN-DC operation, this IE should be included so that gNB-CU is informed of the selected Band Combination.
	√
Serve the similar purpose, as defined in 38.331, needed for Op4

	
	Selected FeatureSetEntryIndex
	For EN-DC operation, this IE should be included so that gNB-CU is informed of the selected FeatureSet.
	√
Serve the similar purpose, as defined in 38.331, needed for Op4

	
	Ph-InfoSCG
	For MR-DC, this IE should be included so that gNB-CU is informed of the Power Headroom type for each serving cell in SN.
	√
Serve the similar purpose, as defined in 38.331, needed for Op4

	
	Requested BandCombinationIndex
	This IE is used for the gNB-DU to request a new Band Combination.
	 √
Serve the similar purpose, as defined in 38.331, needed for Op4

	
	Requested FeatureSetEntryIndex
	This IE is used for the gNB-DU to request a new Feature Set.
	√
Serve the similar purpose, as defined in 38.331, needed for Op4

	
	MeasGapConfig
	MeasGapConfig as defined in TS 38.331.

For EN-DC/NGEN-DC operation, includes the gap for FR2, as requested by the gNB-CU via MeasConfig IE. 

For NG-RAN, NE-DC and MN for NR-NR DC, includes the gap(s) for FR1 and/or FR2, as requested by the gNB-CU via MeasConfig IE and according to the requested gap type (per-UE or per-FR).
	 √ 
MeasGapConfig as defined in TS 36.331. Needed at least for Op5


	
	DRX-Config
	 DRX-Config, as defined in TS 38.331.
	√  
DRX-Config, as defined in TS 36.331. Needed at least for Op5


Here we should note that some IEs are referred to 36.331, since such IEs serve for standalone (Op5) operation, while others are referred to 38.331 since they serve for the dual connectivity purpose, and there are also some new scenarios for which new IEs are needed, e.g. requestedP-MaxFR1 to be introduced in CU to DU RRC Information and p-MaxUE-FR1 to be introduced in DU to CU RRC Information.
Proposal: It is proposed RAN3 to discuss and agree the content for W1 interface in Table 2.
3. Conclusion
This contribution discussed the possible RRC information transmitted over W1 interface, and give the following observation and proposal.
Observation 1: the “RadioResourceConfigDedicated” IE defined in 36.331 could serve the similar purpose of “CellGroupConfig” IE defined in 38.331.
Proposal: It is proposed RAN3 to discuss and agree the content for W1 interface in Table 2.
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