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Introduction
RAN2 email discussion “103#48 – RRC details for NR-DC” discussed the topic of RRC structure for NR DC.  This document discusses some additional aspects related to RRC structure for NR-DC
Discussion
Two of the topics discussed in the email discussion were:
1) whether to use RRC message or IE as the contents of the container carrying SCG configuration 
2) use the RBconfig container for NR-DC.  
Each of these are discussed in more detail below.
SCG configuration for NR-DC as RRC message or IE
EN-DC used an architecture where SCG can provide its own measurement configuration directly to the UE and measurement reporting from UE based on this measurement configuration provided directly to the SCG.  These configuration messages could be sent over MCG SRB1 or directly to UE over SRB3.   RAN2 last meeting agreed to support the EN-DC RRC overall principles.  In our understanding this agreements include the possibility for SN to provide measurement configuration to the UE.
Proposal #1: Confirm that SN can provide measurement configuration directly to the UE over MCG or SRB3 and UE reporting measurements directly to SN as in EN-DC
Email discussion #48 evaluated the possibility of using secondaryCellGroup instead of the RRCReconfiguration message in the MCG container to carry the SCG configuration.  However, as can be seen from the definition below, the  CellGroupConfig does not include measurement configuration.
CellGroupConfig ::=                         SEQUENCE {
[bookmark: _Hlk505373313]    cellGroupId                                 CellGroupId,
    rlc-BearerToAddModList 	SEQUENCE (SIZE(1..maxLC-ID)) OF RLC-BearerConfig                OPTIONAL,   -- Need N
    rlc-BearerToReleaseList   SEQUENCE (SIZE(1..maxLC-ID)) OF LogicalChannelIdentity          OPTIONAL,   -- Need N
    mac-CellGroupConfig       MAC-CellGroupConfig     OPTIONAL,   -- Need M
    physicalCellGroupConfig   PhysicalCellGroupConfig OPTIONAL,   -- Need M
[bookmark: _Hlk505373532]    spCellConfig              SpCellConfig            OPTIONAL,   -- Need M
    sCellToAddModList         SEQUENCE (SIZE (1..maxNrofSCells)) OF SCellConfig               OPTIONAL,   -- Need N
    sCellToReleaseList  		SEQUENCE (SIZE (1..maxNrofSCells)) OF SCellIndex                OPTIONAL,   -- Need N
    ...,
    [[
    reportUplinkTxDirectCurrent-v1530 ENUMERATED {true} OPTIONAL    -- Cond BWP-Reconfig
    ]]
}

In order to allow the SN to configure measurements, RRCReconfiguration-IEs has to be used in the container instead of the CellGroupConfig.  The other alternative is to add the measurement configuration to CellGroupConfig but from the IE definition and usage, measurement configuration does not belong in CellGroupConfig.
The use of RRCReconfiguration-IEs is also motivated by future extension possibility where SN might provide additional configuration such as positioning, ANR etc. 
Observation #1: RRCReconfiguration-IEs has to be used in the secondaryCellGroup container instead of the CellGroupConfig to provide measurement configuration.
The other main concepts of EN-DC such as UE sending measurement reports to the SN and use of SRB3 are still to be supported as in proposal 1.  
Observation #2: The ability to send RRC messages directly between UE and SN over MCG SRB1 and SCG has to be supported.  
Then the main difference between the RRCReconfiguration-IEs  and RRCReconfiguration message is on overall RRC architectural concept of SN being able to directly send SCG reconfiguration message to, and receive complete message from the UE.  Using RRCReconfiguration-IEs  can save the small overhead of the RRC message wrapper of transaction id and complete message. 
Observation #3: Using RRCReconfiguration-IEs  instead of RRCReconfiguration message can have a small reduction in the message sizes.
 This however comes at the expense of changing the concepts of MR-DC which is well specified and needs to be supported for the other MR-DC architectures, where each configuration generates its own complete messages and the handling of SCG configuration is the same irrespective of whether it is received over MSCG SRB1 or SRB3.  It has even more impact on the network interfaces which are based on full RRC messages being exchanged over Xn.  For example, it is unclear how the “complete message” will be sent to SN.  In order to support NE-DC, a container including RRCReconfiguration message has to be introduced anyway in NR RRC.  
Observation #4: Using RRCReconfiguration-IEs  instead of RRCReconfiguration message requires introducing new concepts and specification text for handling SCG configuration as part of MCG configuration and also differently over SRB3.  
Observation #5: Using RRCReconfiguration-IEs  instead of RRCReconfiguration message requires changes to stage 2 and Xn-AP procedures.
It could be further limiting if in the future, if a multi-connectivity involving a combination of NR-DC with another RAT is to be considered.  This will require supporting a combination of RRC message and IEs with and without complete messages.
Observation #6: Using RRCReconfiguration-IEs  instead of RRCReconfiguration message can bring additional complexity for multiconnectivity solutions involving NR and other RATs in the future.
Based on the above discussions, it is proposed:
Proposal #2: Reuse the existing concept of EN-DC of full RRCReconfiguration message to carry SCG configuration for NR-DC.  
 Radio bearer configuration
EN-DC defined two containers in LTE RRC to carry radioBearerConfig – to allow independent and simultaneous configurations by MN and SN.  
The current RRCReconfiguration-IEs is defined as follows:
RRCReconfiguration-IEs ::=          SEQUENCE {
    radioBearerConfig                       RadioBearerConfig                                                      OPTIONAL, -- Need M
    secondaryCellGroup                      OCTET STRING (CONTAINING CellGroupConfig)                              OPTIONAL, -- Need M
    measConfig                              MeasConfig                                                             OPTIONAL, -- Need M
    lateNonCriticalExtension                OCTET STRING                                                           OPTIONAL,
    nonCriticalExtension                    RRCReconfiguration-v1530-IEs                                           OPTIONAL
}

RRCReconfiguration-v1530-IEs ::=            SEQUENCE {
    masterCellGroup                         OCTET STRING (CONTAINING CellGroupConfig)                              OPTIONAL, -- Need M
    fullConfig                              ENUMERATED {true}                                                      OPTIONAL, -- Cond FullConfig
    dedicatedNAS-MessageList                SEQUENCE (SIZE(1..maxDRB)) OF DedicatedNAS-Message                     OPTIONAL, -- Cond nonHO
    masterKeyUpdate                         MasterKeyUpdate                                                        OPTIONAL, -- Cond MasterKeyChange
    dedicatedSIB1-Delivery                  OCTET STRING (CONTAINING SIB1)                                         OPTIONAL, -- Need N
    dedicatedSystemInformationDelivery      OCTET STRING (CONTAINING SystemInformation)                            OPTIONAL, -- Need N
    otherConfig                             OtherConfig                                                           OPTIONAL,   -- Need N
    nonCriticalExtension                    SEQUENCE {}                                                           OPTIONAL
}

While this already includes a radioBearerConfig field, it was initially introduced to only carry configuration updates for SN terminated bearers over SRB3.  
From UE behaviour perspective, the procedural text for reception of  radioBearerConfig directly or within a container is the same.  Further, the UE keeps no information about how the RB configuration was received – either directly, or in which container.  
However, using two containers for the RB configurations as in EN-DC provides uniformity across the different MR-DC implementations and flexibility of network implementations in terms of independence of the SDAP/PDCP entity from the rest of the control plane.  It is also better structurally aligned with the unified bearer concept.
For NR-DC, it is proposed to follow the same concept as in the rest of MR-DC to ensure uniform handling of Radio bearers independent of the termination point.  
Proposal #3: Two radioBearerConfig containers (1 and 2) are defined in NR RRC and used for NR-DC (and in rest of MR-DC).
Summary and proposals
This document discussed further the topic of NR RRC structure for NR DC.  The following observations and proposals were made.
Proposal #1: Confirm that SN can provide measurement configuration directly to the UE over MCG or SRB3 and UE reporting measurements directly to SN as in EN-DC
Observation #1: RRCReconfiguration-IEs has to be used in the secondaryCellGroup container instead of the CellGroupConfig to provide measurement configuration.
Observation #2: The ability to send RRC messages directly between UE and SN over MCG SRB1 and SCG has to be supported.  
Observation #3: Using RRCReconfiguration-IEs  instead of RRCReconfiguration message can have a small reduction in the message sizes.
Observation #4: Using RRCReconfiguration-IEs  instead of RRCReconfiguration message requires introducing new concepts and specification text for handling SCG configuration as part of MCG configuration and also differently over SRB3.  
Observation #5: Using RRCReconfiguration-IEs  instead of RRCReconfiguration message requires changes to stage 2 and Xn-AP procedures.
[bookmark: _GoBack]Observation #6: Using RRCReconfiguration-IEs  instead of RRCReconfiguration message can bring additional complexity for multiconnectivity solutions involving NR and other RATs in the future.
Proposal #2: Reuse the existing concept of full RRCReconfiguration message to carry SCG configuration for NR-DC (as in EN-DC).  
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