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Discussion and decision
1 Introduction

In 3GPP Multi-RAT DC (MR-DC), the SN uses different RAT from the MN and could be eNB or gNB. Since the MN understands the SCG-Config in RRC container and may likely not understand the RRC PDU from the SN, when SN initiates the SN modification, the configuration coordination between the MN and SN needs some enhancement in MR-DC. The related aspects are discussed in this paper.
2 Discussion
2.1 SN-initiated SN modification

In LTE DC, the MeNB sends the RRCConnectionReconfiguration message to the UE including the new radio resource configuration of SCG according to the SCG-Config. Unlike LTE DC, each radio node has its own RRC entity (E-UTRA version if the node is an eNB or NR version if the node is a gNB) which can generate RRC PDUs to be sent to the UE in MR-DC. The SN RRC message carries radio configurations for the UE to configure PHY, MAC, RLC, or PDCP layer parameters and the UE communicates with the SN according to the radio configurations. There is no requirement for the MN to check the SN RRC message in MR-DC/EN-DC and the MN may just encapsulate the SN RRC message in an MN RRC message. 
Observation 1: The MN may not be able to examine the SN RRC message to ensure that the (combined) configuration is valid.
However, since the MN needs the SCG-Config to make sure that the combined MN/SN configuration is consistent and not exceeding the UE capability or for future use when changing the SN, the SCG-Config is still required. The SCG-Config should contain the SN configurations parameters (as in the SN RRC message) for the MN to check if the configuration from the SN needs further modification. 
Observation 2: The MN may need the SCG-Config to make sure that the combined MN/SN configuration is consistent and not exceeding the UE capability or for future use in SN change.
Based on the above observations, we propose:
Proposal 1: When SN initiates the SN modification procedure, the message sent by the SN to the MN should contain both the SN RRC message and SCG-Config.
The corresponding procedures for the SN initiated SN modification procedure is described below.

1. The SN sends a message (e.g. SN Modification Required) to the MN containing both the SCG-Config and the SN RRC message. 

2. The MN can check the received SCG-Config and see if any modification on the SCG configuration is required. 

· If the MN determines that the SCG configuration needs to be modified, the MN sends a message (e.g. SN Modification Request) including MCG configuration (e.g. SCG-ConfigInfo) to the SN to request SN to modify the SCG configuration. 

· If the MN determines the SCG configuration does not need to be modified, go to step 4.

3. If the SN receives the SN Modification Request message, the SN modifies the radio configurations based on the MCG configuration. The SN generates a message (e.g. SN Modification Request Acknowledgement) and sends the message to the MN. The message contains a SN RRC message and a modified SCG-Config.
4. The MN can check the received SCG-Config, generates a MN RRC message (e.g. RRCConnectionReconfiguration) encapsulating the SN RRC message, and sends the MN RRC message to the UE. The MN RRC message may or may not contain MCG configurations.

The corresponding figure of the SN-initiated SN Modification procedure is shown below. In case the MN cannot perform the requested SN modification, the MN may send a message (e.g. SN Modification Refuse) to the SN with an appropriate cause value indicating the modification on the SCG configuration is not allowed.
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Figure 1: SN Modification procedure – SN initiated 
2.2 MN-initiated SN modification

The MN-initiated SN Modification procedure should apply similar procedures if MN needs to check SCG Configuration.
Proposal 2: The SN should send the SN Modification Request Acknowledgement message with SN RRC message and SCG-Config in response to the SN Modification Request.
The corresponding procedures for the MN initiated SN modification procedure is described below.
1. The MN sends a message (e.g. SN Modification Request) to the SN containing the MCG configuration (e.g. SCG-ConfigInfo). 

· The MN may indicate in the message to notify the SN that whether a SCG-Config is required in the responding message. If the MN does not indicate that whether a SCG-Config is required in the message, the SN may decide whether to include the SCG-Config in the responding message by itself or based on some pre-defined message, configuration, or negotiation between MN and SN.
2. The SN sends with a message (e.g. SN Modification Request Acknowledgement) to the MN. The message sent by the SN to the MN contains both the SCG-Config and the SN RRC message. The MN can check if the SCG-Config is allowable, generate a MN RRC message embedding the SN RRC message, and send the MN RRC message to the UE.
In case the SN does not admit any modification requested by the MN, or a failure occurs during the MN initiated SN Modification Preparation, the SN may send a message (e.g. SN MODIFICATION REQUEST REJECT) to the MN.
The corresponding figure of the MN-initiated SN Modification procedure is shown below. If the MN cannot perform the requested SN modification, the MN may send a message (e.g. SN Modification Refuse) to the SN with an appropriate cause value indicating the modification on the SCG configuration is not allowed.

[image: image2.emf]UE MN SN

1. SN Modification Request

(carry SCG-ConfigInfo)

2. SN Modification Request Acknowledge(include SN 

RRCConnectionReconfiguration and SCG-Config)

3. RRCConnectionReconfiguration

(carry SN RRCConnectionReconfiguration)

4. RRCConnectionReconfigurationComplete

5. SN Reconfiguration Complete


Figure 2: SN Modification procedure - MN initiated
3 Conclusion
In this contribution, we have reviewed and discussed the SN modification procedure. The proposals are provided below.
Observation 1: The MN may not be able to examine the SN RRC message to ensure that the (combined) configuration is valid.
Observation 2: The MN may need the SCG-Config to make sure that the combined MN/SN configuration is consistent and not exceeding the UE capability or for future use in SN change.
Proposal 1: When SN initiates the SN modification procedure, the message sent by the SN to the MN should contain both the SN RRC message and SCG-Config.
Proposal 2: The SN should send the SN Modification Request Acknowledgement message with SN RRC message and SCG-Config in response to the SN Modification Request.
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