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1 Introduction

In the previous RAN2 meetings, the topic of the inter-node RRC messages in WI NR focuses on the EN-DC procedures. Considering that there are some differences between EN-DC and non EN-DC procedures, it is necessary to discuss inter-node RRC messages for non EN-DC procedures separately. In this contribution, we will discuss the scope, content and RRC specification of inter-node RRC messages for non EN-DC procedures.
2 Discussion 
2.1 The scope of inter-node RRC messages for non EN-DC  

From the perspective of procedures, the scope of inter-node RRC messages for non EN-DC procedures covers the following aspects:

· inter-node RRC messages for NR DC;
· inter-node RRC messages for MR-DC with 5GC [1];
Inter-node RRC messages stem from the specific procedures between the related nodes, e.g. SN addition/modification/release/change, inter-MN handover. Accordingly, the inter-node RRC messages for non EN-DC depend on the procedures of NR DC and MR-DC with 5GC. Since the procedures of NR DC and MR-DC with 5GC have not been completed so far, the following discussion aims at contributing to the guidelines for this topic through an initial analysis, and will be updated according to the future progress on the procedures of NR DC and MR-DC with 5GC.

Observation 1: the inter-node RRC messages for non EN-DC depend on the procedures of NR DC and MR-DC with 5GC.
From the perspective of interfaces, the scope of inter-node RRC messages for non EN-DC procedures covers the following aspects:

· inter-node RRC messages on Xn-interface;

· inter-node RRC messages on NG-interface;

· inter-node RRC messages on F1-interface (TBD);
The previous discussions on inter-node RRC messages focus on the Xn-interface. For non EN-DC, the radio related dedicated configuration parameters across F1-interface between CU and DU may need to be transmitted in terms of inter-node RRC messages, which requires further discussions with RAN3.
Observation 2: the inter-node RRC messages on F1-interface for non EN-DC is asked to be discussed between RAN2 and RAN3.
Consequently, in the following sections we focus on the inter-node RRC messages on Xn-interface for non EN-DC.
2.2 The content of inter-node RRC messages for non EN-DC
According to the latest TS 36.331 and TS 38.331, the contents of for inter-node RRC messages (except for NB-IoT) on X2/Xn are listed in the following tableⅠ.
TableⅠ. The contents of inter-node RRC messages on X2/Xn in both the latest 36.331/38.331
	Message
	Function

	HandoverCommand
	To transfer the handover command generated by the target eNB/gNB

	HandoverPreparationInformation
	To transfer the E-UTRA/NR RRC information used by the target eNB/gNB during handover preparation, including UE capability information.

	SCG-Config
	transfer the SCG radio configuration generated by the SeNB/SgNB

	SCG-ConfigInfo
	Be used by MeNB/[master eNB or gNB] to request the SeNB/SgNB to perform certain actions e.g. to establish, modify or release an SCG, and it may include additional information e.g. to assist the SeNB/SgNB to set the SCG configuration.


It is shown in tableⅠthat LTE DC and 5G DC (i.e. EN-DC and non EN-DC) have the same messages definition on X2/Xn. However, LTE DC and 5G DC have distinct RRC procedures, so their details of the information contained in each message are different from each other. Although EN-DC has gotten more attentions than non EN-DN in the previous discussions on inter-node RRC messages, we assume that most of the agreements on this topic are either applicable or possibly applicable for non EN-DN. 
Proposal 1: the inter-node RRC messages for non EN-DC can take the current related agreements on 5G DC as the baseline.
Meanwhile, it is expected that there are some differences on the inter-node RRC messages between EN-DC and non EN-DC. The possible differences include at least the following aspects:
· QoS flow related information

It can be learnt from in section 2.1 that in each type of non EN-DC the core network is 5GC, which introduce the new concept of QoS flow compared to EPC. Therefore, on one hand, the inter-node RRC message SCG-Config (from SN to MN) should add the information about (re)mapping relationship between QoS flows (QFs) and DRBs as well as other necessary QF related information (e.g. QoS attributes, QF release/addition/modification). One another hand, the inter-node RRC message SCG-ConfigInfo (from MN to SN) may need to add the indications of QF related information.
· Slice related information

Because of the connection to 5GC, non EN-DC has to consider slice related information. RAN3 has agreed that the slice associated to each signaled PDU session is signaled in Xn and NG HO request, and the information on the slice associated to each PDU session signaled in the SN addition request is needed for the candidate SN. Moreover, RAN2 has agreed that a network slice has a RAN part and a CN part, and the UE can be configured to support the requirements of the supported slices (e.g by appropriate configuration of different DRBs of different PDU sessions). Accordingly, slice related information may need to be added to the inter-node RRC messages for non EN-DC.
· Other information
Additionally, RAN2 agreed that at least for EN-DC, MN only initiates SN addition/release i.e. that MN initiated SCG addition/release is not supported. Therefore, the corresponding inter-node RRC message from MN to SN (i.e. SCG-ConfigInfo) should not contain the information on the related SCG cell list. However, in LTE DC MN initiated SCG addition/release is supported. Specifically, the message SCG-ConfigInfo for LTE DC includes the SCG cells the SeNB is requested to establish, i.e. sCellToAddModListSCG and sCellToAddModListSCG-Ext. For non EN-DC, this issue needs to be discussed further based on whether the MN initiated SCG addition/release is supported.
Proposal 2: the inter-node RRC messages for non EN-DC should include QoS flow related information, and slice related information needs to be discussed further.
Proposal 3: as to non EN-DC, the information on the SCG cells the SeNB is requested to establish needs to be discussed for inter-node RRC message, which depends on whether MN initiated SCG addition/release is supported.
2.3 The RRC specification of inter-node RRC messages for non EN-DC
Among the alternatives of non EN-DC, both NGEN-DC and NE-DC involve two types of RATs (i.e. NR and LTE RATs), so it is necessary to determine whether to use NR or LTE RRC specification for each of the corresponding inter-node RRC messages. We could refer to the inter-RAT handover case where the handover preparation message is designed following the source adapts to target principle. The source adapts to target principle ensures that the message from the source node can be understood by the target node. For NGEN-DC, MN utilizes LTE RAT and SN utilizes NR RAT. In contrast, for NE-DC, MN utilizes NR RAT and SN utilizes LTE RAT. So according to the source adapts to target principle, we have the following suggestions on the inter-node messages for NGEN-DC and NE-DC respectively. The detailed analysis can be found in [2] for reference.
· NG-EN-DC. The inter-node RRC message from MN to SN should be defined in NR RRC specification, while the inter-node RRC message from SN to MN should be defined in LTE RRC specification.
· NE-DC. The inter-node RRC message from MN to SN should be defined in LTE RRC specification, while the inter-node RRC message from SN to MN should be defined in NR RRC specification.
Proposal 4: for NG-EN-DC, the inter-node RRC message from MN to SN should be defined in NR RRC specification, while the inter-node RRC message from SN to MN should be defined in LTE RRC specification.
Proposal 5: for NE-DC, the inter-node RRC message from MN to SN should be defined in LTE RRC specification, while the inter-node RRC message from SN to MN should be defined in NR RRC specification.
3 Conclusion
This contribution discusses the scope, content and RRC specification of inter-node RRC messages for non EN-DC procedures, and gets the following observations and proposals:
Observation 1: the inter-node RRC messages for non EN-DC depend on the procedures of NR DC and MR-DC with 5GC.
Observation 2: the inter-node RRC messages on F1-interface for non EN-DC is asked to be discussed between RAN2 and RAN3.

Proposal 1: the inter-node RRC messages for non EN-DC can take the current related agreements on 5G DC as the baseline.
Proposal 2: the inter-node RRC messages for non EN-DC should include QoS flow related information, and slice related information needs to be discussed further.

Proposal 3: as to non EN-DC, the information on the SCG cells the SeNB is requested to establish needs to be discussed for inter-node RRC message, which depends on whether MN initiated SCG addition/release is supported.
Proposal 4: for NG-EN-DC, the inter-node RRC message from MN to SN should be defined in NR RRC specification, while the inter-node RRC message from SN to MN should be defined in LTE RRC specification.
Proposal 5: for NE-DC, the inter-node RRC message from MN to SN should be defined in LTE RRC specification, while the inter-node RRC message from SN to MN should be defined in NR RRC specification.
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