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1 Introduction 
In RAN2 #108 meeting [1], it was agreed by RAN2 that NR SA to EN-DC handover shall be supported in Rel-16. Agreements:
· The NR SA to EN-DC handover shall be supported in Rel-16. 
· Assume a new UE capability is needed.

The following is an example use case (EPS fallback of IMS voice) where an NR SA to EN-DC inter-system handover needs to be performed. Suppose an IMS voice call is initiated in an NR SA system with ongoing data flows and consider the case where VoNR is not supported. Then, a handover to an EN-DC system can be performed so that the ongoing data flows are continued over the NR SCG leg whereas the voice call is carried over the LTE MCG leg.
This document proposes signalling of delta configuration for the SCG in the handover command message to the UE that may be beneficial in certain scenarios.  
2 [bookmark: _Ref535308766][bookmark: _Ref535492080]Signaling of delta configuration for SCG in NR SA to EN-DC handover     
In NR SA to EN-DC handover, if during handover preparation the target SgNB is selected to be the source NG-RAN node, then the SCG configuration provided to the UE for use after handover may involve few changes compared to the configuration used by the UE before handover. For instance, in the EPS fallback of IMS voice scenario mentioned in the introduction section, the ongoing data flows related to the DRBs can be continued after handover over the SCG leg, and so the DRB configurations can be re-used. In this scenario, signaling of delta configuration in the handover command message carrying the RRC reconfiguration seems reasonable. The advantage for the UE is that, if a delta configuration is provided, the complexity and time for processing the handover command message is reduced, which would result in reduction of handover latency.  Figure 1 shows the call-flow for NR SA to EN-DC handover for the case of EPS fallback of IMS voice; only the parts relevant to the current discussion are shown.  
Observation 1. In certain NR SA to EN-DC handover scenarios (e.g., EPS fallback of IMS voice), if the target SgNB is selected to be the source NG-RAN node, then the SCG configuration provided to the UE in the handover command message may involve few changes compared to the UE configuration before handover.
Observation 2. In such scenarios, signaling of delta configuration for SCG in the handover command message is reasonable. 
Observation 3. Signaling of delta configuration for SCG has the advantage of reducing the complexity and time for processing the handover message at the UE because parts of the source configurations of protocol layers could be reused, which contributes to reduction of handover latency.


 
[bookmark: _Ref32422490]Figure 1: NR SA to NSA inter-system handover for the case of EPS fallback of IMS voice
We propose to use the existing fullConfig IE in the handover command message carrying the RRC reconfiguration to indicate to the UE whether a delta SCG configuration is being provided, i.e., whether the SCG configuration provided is a delta compared to the UE configuration before handover. 
In the case of NR SA to EN-DC handover, we propose that the fullConfig IE is interpreted by the UE in the following way.   
1. If the fullConfig IE is not present, UE interprets as follows:
· [bookmark: _Hlk32424892]The SCG configuration provided is a delta compared to the UE configuration before handover. In particular, the following UE configurations before handover are reused for the SCG:
· [bookmark: _Hlk32425313]SDAP and PDCP configurations of DRBs;
· [bookmark: _Hlk32425337]Physical layer and MAC layer configurations, and RLC configurations of DRBs.
· Full MCG configuration is provided in the RRC reconfiguration message.
2. If the fullConfig IE is present, UE interprets the usual way – full MCG and SCG configurations are provided in the RRC reconfiguration message.
Proposal 1. In the case of NR SA to EN-DC handover, the fullConfig IE in the handover command (RRC reconfiguration) message is used to indicate to the UE whether or not the provided SCG configuration is a delta compared to the UE configuration before handover.
Proposal 2. The fullConfig IE is interpreted by the UE as follows:
· If the fullConfig IE is not present, the SCG configuration provided is a delta compared to the UE configuration before handover. The MCG configuration provided is a full configuration.
· If the fullConfig IE is present, the interpretation is the usual one – full MCG and SCG configurations are provided.
Proposal 3. If a delta SCG configuration is provided, the following UE configurations before handover are reused for the SCG:
· SDAP and PDCP configurations of DRBs;
· Physical layer and MAC layer configurations, and RLC configurations of DRBs.
The accompanying CR [2] describes the changes required in the RRC specification TS 36.331 for signaling the delta SCG configuration as discussed above.
3 Conclusions
[bookmark: _Hlk512894710]Based on the above discussions, we recommend that RAN2 discuss the following observations and proposals:

Observation 1. In certain NR SA to EN-DC handover scenarios (e.g., EPS fallback of IMS voice), if the target SgNB is selected to be the source NG-RAN node, then the SCG configuration provided to the UE in the handover command message may involve few changes compared to the UE configuration before handover.
Observation 2. In such scenarios, signaling of delta configuration for SCG in the handover command message is reasonable. 
Observation 3. Signaling of delta configuration for SCG has the advantage of reducing the complexity and time for processing the handover message at the UE because parts of the source configurations of protocol layers could be reused, which contributes to reduction of handover latency.

Proposal 1. In the case of NR SA to EN-DC handover, the fullConfig IE in the handover command (RRC reconfiguration) message is used to indicate to the UE whether or not the provided SCG configuration is a delta compared to the UE configuration before handover.
Proposal 2. The fullConfig IE is interpreted by the UE as follows:
· If the fullConfig IE is not present, the SCG configuration provided is a delta compared to the UE configuration before handover. The MCG configuration provided is a full configuration.
· If the fullConfig IE is present, the interpretation is the usual one – full MCG and SCG configurations are provided.
Proposal 3. If a delta SCG configuration is provided, the following UE configurations before handover are reused for the SCG:
· SDAP and PDCP configurations of DRBs;
· Physical layer and MAC layer configurations, and RLC configurations of DRBs.
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