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1 Introduction
[bookmark: _Toc474247438]This paper discusses the issue for supporting delta configuration in UE context management for EN-DC. This paper also provides references of related TPs and proposes to send an LS to RAN2 to specify the usage of RRC IEs to support it.
2 Discussion
RAN3 has been discussing how to configure RRC parameters at gNB-CU and gNB-DU. As the gNB-CU and gNB-DU are in charge of different parts of radio configuration, during UE context setup, they need to coordinate those parameters and gNB-CU should create the final RRC messages toward the UE. In the liaisons between RAN2 and RAN3, RAN2 has provided references for the INM RRC messages and UE RRC IEs. The current working assumption can be updated from [1] as 
· In EN-DC, the gNB-CU receives UE-CapabilityRAT-ContainerList IE and the CG-ConfigInfo IE from the MeNB and sends them to the gNB-DU over F1 in the CU to DU RRC Information. 
· In EN-DC, the gNB-DU generates CellGroupConfig IE as defined in TS 38.331 and sends it to the gNB-CU over F1 in the DU to CU RRC Information. The gNB-CU further generates the SCG-Config IE based on the received information from the gNB-DU.
The CG-ConfigInfo was intended to be used by master eNB or gNB to request the SgNB to establish, modify or release an SCG. Additional information, such as allowed Band Combination List, may be included to assist the SgNB to set the SCG configuration. By the liaison, it can also be used by a gNB-CU to request a gNB-DU to establish, modify or release an MCG or SCG.
2.1 Delta configuration in EN-DC
In the LTE RRC, to support EN-DC, the nr-radioBearerConfig1/2 (containing the NR PDCP configuration of bearers) and the nr-secondaryCellGroupConfig (containing the SCG logical channel configuration of the bearers with SCG leg and physical channel configuration) may be reconfigured during normal reconfiguration of a radio bearer (e.g. PDCP configuration parameter changes, etc.), bearer type change between MCG (split) and SCG (split), SN change and inter-MN handover. Regarding procedures like SN change or bearer type change between MCG (split) DRB and SCG (split) DRB, the full and delta configurations were discussed in [2].	
There were discussions [3][4] about supporting delta configuration in inter-MN HO with SN change and agreements were made in RAN2 without considering the CU-DU architecture yet.
Agreements in RAN2#100 and clarified in RAN2#AH1801
1	In case the target eNB doesn’t understand the MCG part of the configuration but the target SgNB does understand the SCG part
•	MN sets the LTE fullconfig flag in the LTE RRCConnectionReconfiguration message, and this will release both MCG and SCG configuration.
•	MN doesn’t include sourceConfigSCG in the sgNB addition request (if an SN is added)

Agreements in RAN2#100
1: In case the target eNB understands the MCG part of the configuration but the target SgNB doesn’t understand the SCG part
•	SN indicates to the MN that it has applied full SCG configuration
•	Impacted bearers in indicated in the drb-toReleaseList
•	MN sets the en-DC-release flag to TRUE in the LTE RRCConnectionReconfiguration message sent to the UE
Three CG-ConfigInfo IEs are defined for supporting delta configuration at the SgNB in the NR RRC.
mcg-RB-Config
Contains the IE RadioBearerConfig of the MN, used to support delta configuration for bearer type change between MN terminated to SN terminated bearer and SN change.
scg-RB-Config
Contains the IE RadioBearerConfig of the SN, used to support delta configuration e.g. during SN change. This field is absent when master eNB uses full configuration option.
[bookmark: _Hlk509301733]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.
2.2 Delta configuration of radioBearerConfiguration and CellGroup Config
Considering now the CU-DU architecture and the F1AP; assuming that the target eNB understands the MCG part of the configuration and the SN, or the gNB-CU exactly, has received the CG-ConfigInfo with source SN configurations from the MN, how the information contained in the CG-ConfigInfo should be used needs further discussion here. In the RAN2#101, it was pointed out in [5] that the the CU and DU may support different versions of ASN.1 and the decision was that “For SCG case, CellGroupConfig is contained in an octet string within RRC reconfiguration.” For SN change and bearer type change between MCG (split) DRB and SCG (split) DRB, delta configuration to the UE configuration is only possible when the target node is of equal or higher release than the source node and the same rule should apply to CU and DU too.
Observation: To support different RRC release of CU/DU architecture, it is necessary to have a mechanism that allows replacing the existing RadioBearerConfig and CellGroupConfig during SN change.
As the gNB-CU is in charge of generating radioBearerConfig while the gNB-DU is in charge of generating CellGroupConfig, there are four cases depending on whether the gNB-CU/gNB-DU understands the existing UE’s configuration:
A. Target gNB-CU understands the radioBearerConfig part, target gNB-DU understands the CellGroupConfig part
B. Target gNB-CU understands the radioBearerConfig part, target gNB-DU doesn’t understands the CellGroupConfig part
C. Target gNB-CU doesn’t understands the radioBearerConfig part, target gNB-DU understands the CellGroupConfig part
D. Target gNB-CU doesn’t understand the radioBearerConfig part, target gNB-DU doesn’t understand the CellGroupConfig part
In case A, since both target gNB-CU and target gNB-DU understand the configuration relevant to them, a delta configuration can be applied to both the radioBearerConfig parts and CellGroupConfig parts.
The problem is on how to deal with the other cases and it may need further discussion on how the “target SgNB doesn’t understand the SCG part of configuration” is defined. By the RAN2 agreement, the SN provides a full configuration indication via X2 [6] to the MN so that the MN sets the en-DC-release flag and impacted bearers are indicated in the drb-toReleaseList. It is also stated in NR RRC that the “release of cell group means only release of the lower layer configuration of the cell group but the RadioBearerConfig may not be released”. Since the LTE endc-ReleaseAndAdd, if it is set, may only affect the nr-SecondaryCellGroupConfig and the nr-RadioBearerConfig is handled separately, it seems possible to support the delta or full configuration of RadioBearerConfig and CellGroupConfig separately. 
Therefore, for case B, since the target gNB-CU understands the RadioBearConfig part, the full configuration of CellGroupConfig can be done by the target gNB-DU solely. As the CellGroupConfig doesn’t contain a full configuration indication and following the same way as that the X2AP should add a full configuration indication by the request of RAN2 liaison [6],  it is proposed:
Proposal 1: If the gNB-DU applied full configuration to the CellGroupConfig, the gNB-DU shall provide an indication in the UE Context Setup Response message using F1AP.
However, for case C and D, since target gNB-CU doesn’t understand the radioBearerConfig part, the target gNB-CU needs to do release and add complete DRBs and SRB3 configurations and may affect the setup list of DRBs or SRB to the gNB-DU. As the gNB-CU may not be able to decode the CellGroupConfiguration, for ease of configuration, it seems better for the target gNB-DU to apply full configuration in such cases. Since the target gNB-DU may understand the CellGroupConfig part, to avoid the gNB-DU applying delta configuration alone and causing error, it is proposed:  
Proposal 2: If the gNB-CU doesn’t understand the scg-RB-Config in the CG-ConfigInfo, the gNB-CU doesn’t include the sourceConfigSCG in the CG-ConfigInfo in the UE Context Setup Request message.
To achieve above, it is proposed to add related description for supporting delta configuration in 38.401 and 38.473.
Proposal 3: To support delta and full configuration in CU-DU architecture, it is proposed to agree the TPs for 38.401 and 38.473, as provided in [7] and [8], respectively.
If the above proposal can be agreed, since the sourceConfigSCG is only specified in RRC specification, RAN3 needs ask RAN2 to specify its usage in RRC specification to support delta configuration. 
Proposal 4: It is proposed to send an LS to RAN2 to ask to specify related CG-ConfigInfo-IEs for UE Context Management procedures, as provided in [9].

[bookmark: _Ref433086885]3 Conclusion
Based on the discussion, we have the following observations and proposals:
Observation: To support different RRC release of CU/DU architecture, it is necessary to have a mechanism that allows replacing the existing RadioBearerConfig and CellGroupConfig during SN change.
Proposal 1: If the gNB-DU applied full configuration to the CellGroupConfig, the gNB-DU shall provide an indication in the UE Context Setup Response message using F1AP.
Proposal 2: If the gNB-CU doesn’t understand the scg-RB-Config in the CG-ConfigInfo, the gNB-CU doesn’t include the sourceConfigSCG in the CG-ConfigInfo in the UE Context Setup Request message.
Proposal 3: To support delta and full configuration in CU-DU architecture, it is proposed to agree the TPs for 38.401 and 38.473, as provided in [7] and [8], respectively.
Proposal 4: It is proposed to send an LS to RAN2 to ask to specify related CG-ConfigInfo-IEs for UE Context Management procedures, as provided in [9].
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