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1	Introduction
This document is related to the following agreements made during RAN2#133:

	Agreements
1	Complexity of RRC specification due to the following root causes (based on the examples highlighted in R2-2600260):
a) complex and interdependent tree-like ASN.1 structure, making specification readability harder, and having costly extensions due to linkages between RRC configurations can make signalling size larger and make it difficult to add new features to the existing ASN.1 structure
b) frequent use of fullConfig e.g. due to difficulties in delta configuration (as discussed in the [POST132](017])
c) in current ASN.1, UE has to understand more of the ASN.1 signalling than the features it supports (e.g. because the feature parameters are usually split between multiple IEs)
2	 RAN2 to consider the following aspects as starting points for solving 5G RRC problems:
-	Avoid complicated structure (e.g. BWPs) by “flattening” and “modularizing” the structure. Study the potential proposals, including how they can be extended in future releases (e.g. whether critical extensions are needed and at which level).
-	Apply conclusions of the delta signalling discussion in [POST132][017][6G] to the RRC structural discussion (e.g. to allow better machine-readability and avoid use of fullConfig). 
-	Study modular design with a “basic” module supported by all UEs and additional modules supported by specific devices.  The exact details of how this could work and whether it will be supported are FFS.
3	RAN2 to perform a feasibility study on modular RRC structure. The study should consist of 1) potential ASN.1 details of the proposed structure, 2) ASN.1 module structure of the proposals and 3) guidelines to be used for the modular RRC design. 
	Baseline of evaluation for feasibility study is Rel-19 RRC structure.   
General NOTE: The other WGs will be notified once we have progressed the study and determined what is relevant to tell them.  





Based on these, the following email discussion was agreed:
[POST133][007][6G] RRC structure (Nokia)
	Scope: Analyze proposals for modular RRC structure for 6G: 
1)	Propose a modular RRC structure with ASN.1 examples of at least the following RRC messages and features (using Rel-19 RRC structure as the content baseline)
- RRC message structure for RRCReconfiguration
- IE structure for CellGroupConfig, CSI-MeasConfig, ServingCellConfig 
- Feature configuration of Carrier aggregation and NTN
2)	Extensions of modular design in later releases 
	Intended outcome: Discussion report
	Deadline:  Long (1st phase until March 16th, 2nd phase until March 31st)

The discussion is proposed to be done in two phases:
1) Phase 1: Collect proposals on ASN.1 structure (Until March 16th). Questions for clarification can be asked but no other kinds of comments. No more proposals should be provided after the cut-off date on March 16th.
2) Phase 2: Provide comments and evaluation of the proposals (Until March 31st): Companies can provide comments and continue with questions to the proposals, and there will be comparison of the pros and cons of each of the proposals.

2	Contact Points
Respondents to the email discussion are kindly asked to fill in the following table.
	Company
	Name
	Email Address

	Nokia (Rapporteur)
	Tero Henttonen
	tero.henttonen@nokia.com

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	






3	Discussion
3.1	Phase 1: proposals on Modular RRC structure
Guidance: In the first phase of the discussion, companies are requested to provide their concrete proposals on how the modular RRC structure would look like in terms of ASN.1 and overall structure (see below for details). In this phase, companies should only provide their proposals, evaluation of pros/cons and comments or questions to the structures will be done in the second phase. 
HOW TO fill in the proposal section: Please provide your proposal on the RRC structure with at least the following:
1. Overall proposed structure to explain the high-level intent (e.g. a picture or diagram that helps to understand the later ASN.1 details)
2. Detailed ASN.1 structures for (at least) the following:
· RRC message-level structure for RRCReconfiguration (i.e. at least at the level of fields within RRCReconfiguration: the child IEs are not required but can provide useful explanation how the structure would work in the child IE level )
· IE configurations for  CellGroupConfig (at least on the highest level), CSI-MeasConfig (including all the IEs used inside e.g., NZP-CSI-RS-Resource, NZP-CSI-RS-ResourceSet, CSI-ResourceConfig, CSI-ReportConfig, etc), ServingCellConfig (e.g. showing how the lower-level structures such as BWPs and dedicated cell configurations would function)
· Feature configurations for Carrier aggregation and NTN (e.g. how would the configuration of these features would have been done under the proposed modular RRC structure)
All examples should show how the evolution between releases would have happened with the proposed model (i.e. the RRC structure is shown as designed from Rel-15 and illustrates how the additions in Rel-16, Rel-17, Rel-18 and Rel-19 would have happened). For example, to better understand how extensions should work with their proposal, the companies should (at least roughly) detail e.g. how the RRCReconfiguration structure (shown below) would have evolved from Rel-15 to Rel-19:
RRCReconfiguration-IEs ::=              SEQUENCE {
    radioBearerConfig                       RadioBearerConfig                                                      OPTIONAL, -- Need M
    secondaryCellGroup                      OCTET STRING (CONTAINING CellGroupConfig)                              OPTIONAL, -- Cond SCG
    measConfig                              MeasConfig                                                             OPTIONAL, -- Need M
    lateNonCriticalExtension                OCTET STRING (CONTAINING RRCReconfiguration-v15t0-IEs)                 OPTIONAL,
    nonCriticalExtension                    RRCReconfiguration-v1530-IEs                                           OPTIONAL
}

-- Regular non-critical extensions:
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 M
    nonCriticalExtension                    RRCReconfiguration-v1540-IEs                                           OPTIONAL
}

RRCReconfiguration-v1540-IEs ::=        SEQUENCE {
    otherConfig-v1540                       OtherConfig-v1540                                                      OPTIONAL, -- Need M
    nonCriticalExtension                    RRCReconfiguration-v1560-IEs                                           OPTIONAL
}

RRCReconfiguration-v1560-IEs ::=         SEQUENCE {
    mrdc-SecondaryCellGroupConfig            SetupRelease { MRDC-SecondaryCellGroupConfig }                        OPTIONAL,   -- Need M
    radioBearerConfig2                       OCTET STRING (CONTAINING RadioBearerConfig)                           OPTIONAL,   -- Need M
    sk-Counter                               SK-Counter                                                            OPTIONAL,   -- Need N
    nonCriticalExtension                     RRCReconfiguration-v1610-IEs                                          OPTIONAL
}
RRCReconfiguration-v1610-IEs ::=        SEQUENCE {
    otherConfig-v1610                       OtherConfig-v1610                                                    OPTIONAL, -- Need M
    bap-Config-r16                          SetupRelease { BAP-Config-r16 }                                      OPTIONAL, -- Need M
    iab-IP-AddressConfigurationList-r16     IAB-IP-AddressConfigurationList-r16                                  OPTIONAL, -- Need M
    conditionalReconfiguration-r16          ConditionalReconfiguration-r16                                       OPTIONAL, -- Need M
    daps-SourceRelease-r16                  ENUMERATED{true}                                                     OPTIONAL, -- Need N
    t316-r16                                SetupRelease {T316-r16}                                              OPTIONAL, -- Need M
    needForGapsConfigNR-r16                 SetupRelease {NeedForGapsConfigNR-r16}                               OPTIONAL, -- Need M
    onDemandSIB-Request-r16                 SetupRelease { OnDemandSIB-Request-r16 }                             OPTIONAL, -- Need M
    dedicatedPosSysInfoDelivery-r16         OCTET STRING (CONTAINING PosSystemInformation-r16-IEs)               OPTIONAL, -- Need N
    sl-ConfigDedicatedNR-r16                SetupRelease {SL-ConfigDedicatedNR-r16}                              OPTIONAL, -- Need M
    sl-ConfigDedicatedEUTRA-Info-r16        SetupRelease {SL-ConfigDedicatedEUTRA-Info-r16}                      OPTIONAL, -- Need M
    targetCellSMTC-SCG-r16                  SSB-MTC                                                              OPTIONAL, -- Need S
    nonCriticalExtension                    RRCReconfiguration-v1700-IEs                                         OPTIONAL
}

RRCReconfiguration-v1700-IEs ::=        SEQUENCE {
    otherConfig-v1700                       OtherConfig-v1700                                              OPTIONAL, -- Need M
    sl-L2RelayUE-Config-r17                 SetupRelease { SL-L2RelayUE-Config-r17 }                       OPTIONAL, -- Need M
    sl-L2RemoteUE-Config-r17                SetupRelease { SL-L2RemoteUE-Config-r17 }                      OPTIONAL, -- Need M
    dedicatedPagingDelivery-r17             OCTET STRING (CONTAINING Paging)                               OPTIONAL, -- Cond PagingRelay
    needForGapNCSG-ConfigNR-r17             SetupRelease {NeedForGapNCSG-ConfigNR-r17}                     OPTIONAL, -- Need M
    needForGapNCSG-ConfigEUTRA-r17          SetupRelease {NeedForGapNCSG-ConfigEUTRA-r17}                  OPTIONAL, -- Need M
    musim-GapConfig-r17                     SetupRelease {MUSIM-GapConfig-r17}                             OPTIONAL, -- Need M
    ul-GapFR2-Config-r17                    SetupRelease { UL-GapFR2-Config-r17 }                          OPTIONAL, -- Need M
    scg-State-r17                           ENUMERATED { deactivated }                                     OPTIONAL, -- Need S
    appLayerMeasConfig-r17                  AppLayerMeasConfig-r17                                         OPTIONAL, -- Need M
    ue-TxTEG-RequestUL-TDOA-Config-r17      SetupRelease {UE-TxTEG-RequestUL-TDOA-Config-r17}              OPTIONAL, -- Need M
    nonCriticalExtension                    RRCReconfiguration-v1800-IEs                                   OPTIONAL
}

RRCReconfiguration-v1800-IEs ::=        SEQUENCE {
    needForInterruptionConfigNR-r18         ENUMERATED { disabled, enabled }                                   OPTIONAL, -- Need M
    aerial-Config-r18                           SetupRelease { Aerial-Config-r18 }                             OPTIONAL, -- Need M
    sl-IndirectPathAddChange-r18                SetupRelease { SL-IndirectPathAddChange-r18 }                  OPTIONAL, -- Need M
    n3c-IndirectPathAddChange-r18               SetupRelease { N3C-IndirectPathAddChange-r18 }                 OPTIONAL, -- Need M
    n3c-IndirectPathConfigRelay-r18             SetupRelease { N3C-IndirectPathConfigRelay-r18 }               OPTIONAL, -- Need M
    otherConfig-v1800                           OtherConfig-v1800                                              OPTIONAL, -- Need M
    srs-PosResourceSetAggBW-CombinationList-r18 SetupRelease { SRS-PosResourceSetAggBW-CombinationList-r18 }   OPTIONAL, -- Need M
    ltm-Config-r18                              SetupRelease {LTM-Config-r18}                                  OPTIONAL, -- Need M
    nonCriticalExtension                        RRCReconfiguration-v1830-IEs                                   OPTIONAL
}

RRCReconfiguration-v1830-IEs ::=        SEQUENCE {
    otherConfig-v1830                       OtherConfig-v1830                                                  OPTIONAL, -- Need M
    nonCriticalExtension                    RRCReconfiguration-v1900-IEs                                       OPTIONAL
}

RRCReconfiguration-v1900-IEs ::=        SEQUENCE {
    n3c-ExtIndirectPathAddChange-r19        SetupRelease { N3C-ExtIndirectPathAddChange-r19 }                  OPTIONAL, -- Need M
    otherConfig-v1900                       OtherConfig-v1900                                                  OPTIONAL, -- Need M
    onDemandPosSIB-RequestCtrlParam-r19     ENUMERATED { enabled }                                             OPTIONAL, -- Need R
    retainLoggedMeasurements-r19            ENUMERATED {true}                                                  OPTIONAL, -- Cond Sync
    ltm-ConfigNRDC-r19                      SetupRelease {LTM-ConfigNRDC-r19}                                  OPTIONAL, -- Need M
    nonCriticalExtension                    SEQUENCE {}                                                        OPTIONAL
}

-- Late non-critical Rel-15 extensions:
RRCReconfiguration-v15t0-IEs ::=        SEQUENCE {
    -- Following field is only to be used for late REL-15 extensions
    lateNonCriticalExtension                OCTET STRING                                                       OPTIONAL,
    nonCriticalExtension                    RRCReconfiguration-v16k0-IEs                                       OPTIONAL
}

RRCReconfiguration-v16k0-IEs ::=        SEQUENCE {
    sl-ConfigDedicatedNR-v16k0              SetupRelease {SL-ConfigDedicatedNR-v16k0}                          OPTIONAL, -- Need M
    nonCriticalExtension                    SEQUENCE{}                                                         OPTIONAL
}


The proponent company can choose to use section structure shown in Annex 1 or have a single section as long as it is clear. The ASN.1 examples should preferably be provided in a single attached file (similar to the example shown by one company during the email discussion “[POST132][017][6G] RRC structure – modular design” in R2-2600260) to keep the discussion document manageable. Figures can also be provided for readability, but focus should be on ASN.1 structural details. 
Questions for clarification during phase 1 can be added as Word bubble-comments to the structure proposals. It should also be noted that company is allowed to update their proposal based on the comments but should not delete the original comments to retain the context. Also, when providing clarification questions to a company, please notify them via email (using the contact information) – this ensures your comments will be noticed!

3.1.1	Modular RRC structure 1 (Company 1) 
Description: TBA by proponent (including any necessary details needed to understand the proposal).


3.1.2	Modular RRC structure 2 (Company 2) 
Description: TBA by proponent (including any necessary details needed to understand the proposal).


3.1.3	Modular RRC structure 3 (Company 3) 
Description: TBA by proponent (including any necessary details needed to understand the proposal).


3.1.X	Modular RRC structure X (Company X) 
Description: TBA by proponent (including any necessary details needed to understand the proposal).


3.1.Y	Summary of phase 1 (rapporteur)
TBA by the rapporteur at the end of phase 1: Summary and any proposals for phase 2




PHASE 2 DIVIDER – below only filled in once phase 1 concludes! 
3.2	Phase 2: Comparing the Modular RRC structures
The goal of the second phase is to compare the proposals against each other and evaluate their pros and cons, including how/which problems they resolve the known 5G RRC problems and whether some proposals could be combined. 

3.2.1	Modular RRC structure 1 (Company 1, …) 
TBA: To be filled ONLY during Phase 2: Comments and questions

	Comments and questions to Modular RRC structure 1 

	Company
	Comments/questions

	
	

	
	

	
	



TBA: To be filled ONLY during Phase 2: Evaluation of pros and cons
	Pros and cons of Modular RRC structure 1 

	Company
	Pros
	Cons

	
	
	

	
	
	

	
	
	




3.2.X	Modular RRC structure X (Company X, …) 
TBA: To be filled ONLY during Phase 2: Comments and questions
	Comments and questions to Modular RRC structure X  

	Company
	Comments/questions

	
	

	
	

	
	



TBA: To be filled ONLY during Phase 2: Evaluation of pros and cons
	Pros and cons of Modular RRC structure X 

	Company
	Pros
	Cons

	
	
	

	
	
	

	
	
	










4	Conclusion
TBD.



Annex: Example directory structures
This annex shows two example section structures to be used when providing the modular RRC structure examples.
3.X.1	Modular RRC structure X (Company X) 
This section shows the “flat” section structure (i.e. few sub-sections).
3.1.X.0	High-level structure
Illustration of the high-level RRC structure
3.1.X.1	ASN.1 details 
ADD_ASN1_HERE
Description(s): 

3.Y.1	Modular RRC structure Y (Company Y) 
This section shows the “detailed” section structure (i.e. one sub-section for every case).

3.1.Y.0	High-level structure
Illustration of the high-level RRC structure
3.1.Y.1	RRCReconfiguration
ADD_ASN1_HERE
Description(s): 
3.1.Y.2	CellGroupConfig
ADD_ASN1_HERE
Description(s): 
3.1.Y.3	CSI-MeasConfig
ADD_ASN1_HERE
Description(s): 
3.1.Y.4	ServingCellConfig
ADD_ASN1_HERE
Description(s): 
3.1.Y.5	Carrier Aggregation configuration
ADD_ASN1_HERE
Description(s): 
3.1.Y.6	NTN configuration
ADD_ASN1_HERE
Description(s): 
3.1.Y.7	XXX configuration (i.e. additional structural examples beyond the basic ones)
ADD_ASN1_HERE
Description: 

