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1 Introduction

This paper discusses the issue about the CU to DU RRC Information in UE CONTEXT SETUP considering the inter- and intra-gNB-CU mobility case.
This paper also provides related CRs in [4] and [5] if the proposals are agreeable.

2 Discussion

In the discussion of CU to DU RRC Information IE, three information containing the CellGroupConfig were sequentially introduced for the purpose of EN-DC, mobility in Standalone, and resumption from RRC INACTIVE:

· CG-ConfigInfo [1][3]: 
· sourceConfigSCG - Includes the current dedicated SCG configuration in the same format as the RRCReconfiguration message, i.e. not only CellGroupConfig but also e.g. measConfig. This field is absent when master eNB uses full configuration option.

· HandoverPreparationInformation [1][3]: 
 

· sourceConfig - The radio resource configuration as used in the source cell.

· AS-Config ::= SEQUENCE {rrcReconfiguration
OCTET STRING (CONTAINING RRCReconfiguration),    ...  }

· Cond HO: The field is mandatory present in case of handover within NR; The field is optionally present in case of handover from E-UTRA connected to 5GC; otherwise the field is not present.

· CellGroupConfig [1][3]:

· The CellGroupConfig IE 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 (SpCell) and one or more secondary cells (SCells).

The gNB-CU is capable of encoding all the above CU to DU RRC Information (as long as the content is available) by itself or forwarding the information received from an MeNB (EN-DC), MgNB (NR-NR DC), or source gNB (handover). However, for better interoperability, it may be necessary to specify the usage conditions.
2.1 Usage of CG-ConfigInfo

In 38.473 [1], it is captured that “For DC operation, the CG-ConfigInfo IE shall be included in the CU to DU RRC Information IE.” in the UE CONTEXT SETUP procedure. For the late-drop options, accordingly, it may be applicable to the MCG if the MgNB also consists of a gNB-CU and one or more gNB-DU(s). 
However, in the CG-ConfigInfo, the name and description of “sourceConfigSCG” seems not to be applicable to the MCG for NR-NR DC and NE-DC case. To reuse it for MCG, a liaison to RAN2 may be necessary to revise the field. Moreover, in inter-gNB mobility case, the target MN receives a HandoverPreparationInformation from source MN, it seems that the HandoverPreparationInformation is sufficient to be forwarded from the MgNB-CU to MgNB-DU for the purpose of CG-ConfigInfo. Otherwise, the MgNB-DU got redundant source CellGroupConfig if both HandoverPreparation-Information and CG-ConfigInfo are available. It is therefore proposed to revise the specification texts to let the condition apply to the SgNB only.
Proposal 1: For DC operation, the CG-ConfigInfo IE shall be included in the CU to DU RRC Information IE at the gNB acting as secondary node.

2.2 Usage of HandoverPreparationInformation

Although it may be apparent that HandoverPreparationInformation IE will be used in the inter-gNB(-CU) mobility scenario since the source gNB includes it in the HANDOVER REQUEST message, regarding the intra-gNB-CU mobility, however, it is not clearly specified and may need further discussion here.
To support delta-configuration during mobility considering disaggregated gNB architecture, i.e., in the UE Context Setup procedure, according to the agreed specification texts, the CU to DU RRC Information content is summarized in the following cases. There are some cases highlighted for further discussion.
· Standalone
· RRC INACTIVE to RRC CONNECTED

· CU to DU RRC Info: CellGroupConfig (Captured in 38.401 - 8.6.2)
· Inter-gNB mobility
· Target gNB got HandoverPreparationInformation from source gNB

· CU to DU RRC Info: HandoverPreparationInformation 
· Intra-gNB-CU mobility
· No HandoverPreparationInformation from source gNB

· CU to DU RRC Info: CG-ConfigInfo, HandoverPreparationInformation, or CellGroupConfig?

Similar to the point discussed in Section 2.1, the “sourceConfigSCG” seems not to be applicable to the SA as well. Although both HandoverPreparationInformation and CellGroupConfig are applicable to the case, it seems clearer for the HandoverPreparationInformation to be used in the intra-gNB-CU mobility like the inter-CU mobility case. It is proposed that: 
Proposal 2: For intra-gNB-CU mobility in the SA case, the HandoverPreparationInformation message shall be included in the CU to DU RRC Information IE.
· DC (Intra-gNB-CU mobility) 
· EN-DC, NG-EN-DC

· No source eNB – No HandoverPreparationInformation
· SgNB may obtain CG-ConfigInfo from MeNB in the SgNB MODIFICATION REQUEST

· SCG - CU to DU RRC Info: CG-ConfigInfo
· NE-DC

· No source gNB – No HandoverPreparationInformation
· MCG - CU to DU RRC Info: CG-ConfigInfo, HandoverPreparationInformation, or CellGroupConfig?
· NR-NR DC

· No source gNB – No HandoverPreparationInformation

· SgNB may obtain CG-ConfigInfo from MgNB in the S-NODE MODIFICATION REQUEST

· MCG - CU to DU RRC Info: CG-ConfigInfo, HandoverPreparationInformation, or CellGroupConfig? 

· SCG - CU to DU RRC Info: CG-ConfigInfo
As the specification text states, the SgNB-CU shall use the CG-ConfigInfo for the DC (Intra-gNB-CU mobility) case. The MgNB in NE-DC or NR-NR DC got the same problem as the SA case. Although both HandoverPreparation-Information and CellGroupConfig are applicable to the case as well, it seems clearer for the HandoverPreparation-Information to be used in the intra-gNB-CU mobility like the inter-CU mobility case.  It is proposed that:
Proposal 3: For intra-gNB-CU mobility in the MgNB, the HandoverPreparationInformation shall be included in the CU to DU RRC Information IE.

2.3 Consideration on ReconfigurationWithSync

An NG-RAN node UE context is established when the transition to RRC CONNECTED for a UE is completed or in the target NG-RAN node after completion of handover resource allocation during handover preparation. For Dual Connectivity an NG-RAN node UE context is also established in the S-NG-RAN node after completion of S-NG-RAN node Addition Preparation procedure.
In 36.331, it is captured that “the network is only required to use the NR SCG reconfiguration with sync and key change in case the NR SCG security key changes (i.e. handover, change of SNs, S-KgNB refresh)”. In 38.331, it is captured in CellGroupConfig that the ReconfWithSync field is “mandatory present in case of SpCell change, PSCell addition, SI update for PSCell and security key change; otherwise it is optionally present, need M. The field cannot be included in RRCResume or RRCSetup messages.” If the ReconfigurationWithSync is included by the gNB-DU unexpectedly, the UE may be configured accordingly and fail to transmit a RRC Complete message such as RRCResumeComplete or RRCSetupComplete due to uplink unsynchronized.
As the gNB-DU is responsible for generating CellGroupConfig but not certain of the RRC message (RRCResume, RRCSetup, RRCReestablishment, or RRCReconfiguration, …) that the gNB-CU is going to transmit to the UE. It is necessary for the gNB-DU to know whether the reconfigurationWithSync shall be present or not when generating the CellGroupConfig.

Proposal 4: The gNB-DU shall regard it as a reconfiguration with sync as specified in TS 38.331 if a HandoverPrepartionInformation or a CG-ConfigInfo is received. Otherwise, it shall not include the reconfigurationWithSync in the CellGroupConfig in the DU to CU RRC Information.
Additionally, it was agreed in 5.3.5.2 of 38.331 RRC reconfiguration procedure that 
· “the reconfigurationWithSync is included in secondaryCellGroup only when at least one DRB is setup in SCG;”

· “the reconfigurationWithSync is included in masterCellGroup only when AS-security has been activated, and SRB2 with at least one DRB are setup and not suspended”. 
In other words, the gNB shall not initiate the SN addition or handover procedure if the UE has signaling-only bearers.
As the SN addition or handover requires the UE to perform random access procedure at the (target) gNB-DU, it is necessary to clarify that the gNB-CU shall not perform SN addition or handover (i.e. initiate UE Context Setup to the target gNB-DU) when there are only signaling radio bearers for the UE.

Proposal 5: The gNB-CU shall only initiate the UE Context Setup procedure for SN addition or handover when at least one DRB is setup for the UE.

It is also worth noting that, in the Initial UL RRC Message Transfer procedure, the gNB-DU shall include the DU to CU RRC Container IE if the gNB-DU is able to serve the UE. It is not clearly specified in current TS 38.473 whether a ReconfigurationWithSync is included in the CellGroupConfig for the Initial UL RRC Message Transfer message. As the gNB-DU cannot predict which RRC procedure the gNB-CU may initiate after the INITIAL UL RRC MESSAGE TRANSFER message, the generated CellGroupConfig shall not include the ReconfigurationWithSync.
Proposal 6: The gNB-DU shall not include the ReconfigWithSync in the CellGroupConfig in the INITIAL UL RRC MESSAGE TRANSFER message.

It is therefore proposed to clarify in 38.401 [4] and 38.473 [5] about the UE Context Setup procedure that the HandoverPreparationInformation is used in the mobility cases while the CG-ConfigInfo is only used in the SCG and the conditions for the gNB-DU to generate the CellGroupConfig with or without the ReconfigurationWithSync. 
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4 Conclusion and proposal

Proposal 1: For DC operation, the CG-ConfigInfo IE shall be included in the CU to DU RRC Information IE at the gNB acting as secondary node.

Proposal 2: For intra-gNB-CU mobility in the SA case, the HandoverPreparationInformation message shall be included in the CU to DU RRC Information IE.
Proposal 3: For intra-gNB-CU mobility in the MgNB, the HandoverPreparationInformation shall be included in the CU to DU RRC Information IE.

Proposal 4: The gNB-DU shall regard it as a reconfiguration with sync as specified in TS 38.331 if a HandoverPrepartionInformation or a CG-ConfigInfo is received. Otherwise, it shall not include the reconfigurationWithSync in the CellGroupConfig in the DU to CU RRC Information.

Proposal 5: The gNB-CU shall only initiate the UE Context Setup procedure for SN addition or handover when at least one DRB is setup for the UE.

Proposal 6: The gNB-DU shall not include the ReconfigWithSync in the CellGroupConfig in the INITIAL UL RRC MESSAGE TRANSFER message.
