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Introduction
The overall agreed RRC framework from the network side for LTE-NR interworking can be summarised as follows:
1) Final RRC message generated by LTE MN or in some cases, by NR SN if SCG SRB is configured. In the case the final RRC message is generated by LTE MN, it may include an encapsulated NR SN RRC message.  The SN RRC message itself is transparent to the MN.
2) MN RRC message is processed by MN RRC entity and SN RRC message by SN RRC entity (from modelling perspective) in the UE. 
3) The MN and SN RRC message contain configuration information for the MN and SN protocol stacks respectively, and each RRC entity configures their lower layers based on the received configuration in their respective RRC messages.
This is shown in the figure 1 below.


Figure 1: EN-DC RRC message structure and associated lower layer configurations
In this contribution, the RRC message structure generated by the LTE MN and NR SN over SCG SRB for the EN DC operation are studied.
Discussion
RRC Connection Reconfiguration structure in LTE
The following shows the high level structure of the existing LTE RRC Connection Reconfiguration in terms of SRB and DRB configurations, MAC main configuration, PCell dedicated physical configuration, SCell configuration and SCG configuration:


Figure 1: High level view of the existing RRC Connection Reconfiguration in LTE
Based on the RRC framework agreed in Section 1, the NR SCG configuration for EN-DC can easily be included as a non-critical extension to Rel-15 as follow:


Figure 2: Extension of the existing RRC Connection Reconfiguration in LTE with NR RRC container
In some cases (e.g. SCG modification without MN involvement), it is possible that only the NR RRC message container needs to be sent by the LTE MN. The above structure allows it also since all the fields in the RRC Connection Reconfiguration are optional and dependent to conditions.
Proposal#1: The NR RRC message container (i.e. containing NR RRC Connection Reconfiguration message) may be included as part of R15 non-critical extension in the LTE RRC Connection Reconfiguration message. 
Response to the RRC Connection Reconfiguration containing encapsulated NR RRC message and other unsolicited NR UL RRC messages
The following is agreed for MCG SRB and SCG SRB:
2: 	UE uses a joint success failure for messages in an encapsulating MN RRC message.
3: 	A failure of the MN RRC messages, including one encapsulating SN RRC message with or without any MN reconfiguration fields triggers a re-establishment procedure.
4:	Each SN RRC message should have its own RRC response message even when the SCG request message is encapsulated in an MCG RRC message. SCG response message is forwarded over Xx to SN.
5:	For MCG reconfiguration containing a SCG reconfiguration, UE sends a MN RRC response message that encapsulates the SN RRC response message. 
The LTE MN sends a LTE RRC Connection Reconfiguration message containing an encapsulated NR RRC message (i.e. NR RRC Connection Reconfiguration message) to the UE. If successful, based on the agreement 4 and 5 above, the UE responds with a RRC Connection Reconfiguration complete message for the LTE RRC message and encapsulated within it a NR RRC Connection Reconfiguration complete message for the NR RRC Message. The NR RRC Connection Reconfiguration Complete message container can just be a field in the Rel-15 non-critical extension in the LTE RRC Connection Reconfiguration Complete message.
Proposal#2: The NR RRC message container (i.e. containing NR RRC Connection Reconfiguration Complete message) may be included as part of the Rel-15 non-critical extension in the LTE RRC Connection Reconfiguration Complete message.
In the case of failure, the LTE RRC Connection Reconfiguration message will end up with RRC Connection Re-establishment as per the agreement. 
As per the agreements below, there are other unsolicited UL messages that can be sent. One agreed unsolicited UL message is the NR RRC Measurement Report 
4	NR RRC complete messages and measurement reports are mapped to the same SRB as the message initiating the procedure.

For such UL NR RRC messages, it can either be included as an encapsulated container in one of the existing unsolicited UL messages (i.e. LTE RRC Measurement Report, LTE UE Assistance Information etc.) or in a new LTE RRC message. For LTE RRC Measurement Report, it is mandatory to include the measResults. But there may be cases that the NR RRC measurement report may not coincide with a need to send LTE RRC Measurement Report. Even though LTE UE Assistance Information can be used to contain the encapsulated NR measurement report container and possibly other unsolicited UL NR RRC Messages, we have a slight preference to go with a new message. Hence it is proposed:
Proposal#3: The unsolicited UL NR RRC Message should be sent encapsulated in a new LTE UL RRC message
NR RRC message for SgNB addition and SgNB modification procedure
In the last RAN 2 meeting, the RRC approach to the NR RRC message for EN-DC operation was discussed and the following was agreed:

Agreement
1	In NSA (for option 3, option 4, 7), MN RRC is used for MN connection control such as connection establishment and release, MN handovers for the UE.
2	In NSA (for option 3, option 4, 7), RRC parameters to configure NR PHY, NR MAC, NR RLC and NR PDPC are captured in the NR RRC specification.
FFS whether the SCG configuration from the SN will be an RRCConnectionReconfiguration or a new message (e.g. named “SCGConfigurationCommand”). Can be considered when we have a better idea of the content of the messages.
FFS How to capture procedures for bearer configurations so that those are not split among different specifications

The simplest form is to follow the LTE RRC Connection Reconfiguration structure as in Section 2.1 for the SCG part of the NR message (e.g. the same structure as LTE for PCell and SCell). From the EN-DC perspective, the PCell as included in this structure will actually be the NR PSCell while the SCells as included in this structure will actually be other NR SCells. 



Figure 3: High level structure for NR RRC Connection Reconfiguration message

The only IE missing from the LTE based message structure is the RadioResourceConfigurationCommon for the NR PSCell (this is not needed in the LTE structure as the RadioResourceConfigurationCommon is provided in the SIB2).  This needs to be provided for NR PSCell, under the condition that NR SN is operating in EN-DC operation.  This can be made simple by picking only the fields in the RadioResourceConfigurationCommon that are need for RRC Connected operation and not those needed for RRC Connection Control.  Furthermore, it has been agreed that for SCG SI changes, this information will be provided via dedicated RRC signalling as follow:
The changes of system information in NR SCG can be provided for the UE by dedicated RRC signalling via LTE MCG SRB or NR SCG SRB, when UE is configured with an SCG SRB. 

Hence another condition when this information is present is when it is used for NR PSCell SI change.

The alternative is to go with a new NR RRC message, that is specific to EN-DC, and picking out the fields that are needed for the EN-DC operation. However, we do not see the need since most of the fields in the RRC Connection Reconfiguration are optional and/or their presence can be conditioned according to the event.

Proposal#4: The NR RRC Connection Reconfiguration message can follow almost the structure of the LTE RRC Connection Reconfiguration message except that the NR PSCell (NR PCell in the standalone deployment case) also needs to include the RadioResourceConfigurationCommon when it is used in EN-DC operation (during SCG addition and PSCell SI change).

For the bearer configuration, there are 4 bearer types:
· MCG bearer
· SCG bearer
· MCG split bearer
· SCG split bearer
For MCG and SCG bearer configuration, the procedure description will be the same as DRB configuration in the respective technology (i.e. MCG bearer configuration will follow the LTE DRB configuration while the SCG bearer configuration will follow the NR DRB configuration). As on the split bearer configuration, it will have to wait until the unified split bearer is discussed and concluded.

Proposal#5: For MCG and SCG bearer configuration, the procedure description will be the same as DRB configuration in the respective technology (i.e. MCG bearer configuration will follow the LTE DRB configuration while the SCG bearer configuration will follow the NR DRB configuration). For split bearer configuration, it will have to wait until the unified split bearer is discussed and concluded.
Summary and proposals
In this contribution, the following observations and proposals were made. 
Proposal#1: The NR RRC message container (i.e. containing NR RRC Connection Reconfiguration message) may be included as part of R15 non-critical extension in the LTE RRC Connection Reconfiguration message. 
Proposal#2: The NR RRC message container (i.e. containing NR RRC Connection Reconfiguration Complete message) may be included as part of the Rel-15 non-critical extension in the LTE RRC Connection Reconfiguration Complete message.
Proposal#3: The unsolicited UL NR RRC Message should be sent encapsulated in a new LTE UL RRC message
Proposal#4: The NR RRC Connection Reconfiguration message can follow almost the structure of the LTE RRC Connection Reconfiguration message except that the NR PSCell (NR PCell in the standalone deployment case) also needs to include the RadioResourceConfigurationCommon when it is used in EN-DC operation (during SCG addition and PSCell SI change).

Proposal#5: For MCG and SCG bearer configuration, the procedure description will be the same as DRB configuration in the respective technology (i.e. MCG bearer configuration will follow the LTE DRB configuration while the SCG bearer configuration will follow the NR DRB configuration). For split bearer configuration, it will have to wait until the unified split bearer is discussed and concluded.
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