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1	Introduction
The naming principles of LTE have been specified in sections of LTE RRC. For NR RRC, similar rules should be discussed and preferably improved where possible.
2	Terminology and naming in NR RRC
2.1	Naming conventions 
The naming of fields and IEs often causes discussion, as there are varying styles and tastes vary as to which is the “best” name for each term. While such disputes are typically resolved quickly, they cannot be fully avoided and having some guidelines for naming in RRC can help with those. Specifically, there are some practices that should adopted and some that should be avoided in NR RRC.
General principles
· Using concise names: Abbreviations should be used to avoid onverly long field/IE names.
· Consistent naming: Naming rules should be followed (even if they are recommendations) unless there’s a reason not to
· Names convey meaning: The names should convey the meaning of the field where possible. For IEs, this is not always possible since we need generic enough IE names (as they can be reused for multiple purposes), but for fields it should almost always be possible.
· Message names avoid use of abbreviations: Most RRC message names do not use abbreviations, but to keep the names short, sometimes they are used. This seems like a reasonable principle to follow for the most part except where the names become long (like with SIBs).
Specific examples
· Overly long RRC message names: The RRC message names involve a lot of repetition: For example, we have “RRCConnectionSomething” for many messages. Simply “RRCSomething” could be sufficient 
· Use “SIB” instead of “SystemInformationBlock”: Currently the SIBs are always spelled out, and “SystemInformationBlock” is used as per normal naming recommendations. However, the name is quite long and often abbreviated as “SIB”, so it might be reasonable to simply use e.g. “SIB1” instead of “SystemInformationBlockType1” to shorten the naming. (The “Type” is always added, but its purpose seems to simply indicate that it is an IE, which is already clear from the other naming conventions, so could be removed.) 
· Overuse of “Info” in IE names: The term “Info” or “information” is used in many names. The intent has been that it may be extended to have other information– the names themselves identify the purpose of the IE, the “Info” adds pretty much nothing. 
· This doesn’t mean it should never be used, just that it should be used spareingly
· “Indication” can be used in some cases instead of “information” or “info”
· Abstract names that obfuscate the meaning of the IE:  Some names are very abstract since they have been considered possible to be extended for “other purposes” than their original meaning. However, that has not happened in the end.
· MobilityControlInfo: The handover command that is delivered to UE is called MobilityControlInfo because it has been argued to not be the handover command. Yet reception of the IE does mean UE should do handover, so in effect it is a handover command. Therefore, it could just as well be called HandoverCommand. 
· IdleModeMobilityControlInfo: Like the HO command, this indicates the dedicated frequency priorities to UE. Therefore, it could simply be called IdleModePriorities.
· SCG-ConfigInfo and SCG-Config: It’s not obvious without reading the description to understand which of these messages should be sent by MCG and which by SCG. To make this aligned with other RRC messages, they could instead be SCG-ConfigRequest and SCG-ConfigSetup, as the first requests to add SCG and the second one sets up (or modifies) the SCG
· ULInformationTransfer and DLInformationTransfer: These messages intend to convey NAS information, so could just as well be NASMessageDownlink and NASMessageUplink
Proposal 1: RRC IE and field names should be concise and convey their intended meaning. Abstract postfixes like “Info” and use of abbreviations in the message names should be avoided.
Proposal 2: Use “SIBx” as the name for system information block messages
Proposal 3: Use “RRCx” as the name or RRC connection control messages, where “x” is a string that doesn't contain “Connection” unless clearly necessary.
Proposal 4: Use “HandoverCommand” for the IE name that triggers UE to do handover.
Proposal 5: Use “SCG-ConfigRequest” and “SCG-ConfigSetup” for the IEs that are used to setup SCG.
Proposal 6: Use “NASMessageDownlink” and “NASMessageUplink” for messages that convey dedicated NAS information over RRC.
2.2	Use of Abbreviations
LTE RRC has defined recommendations for several abbreviations – these are listed in Annex A, section A.3.1. Many of these are used consistently, but not all, and some new recommendations could be added. Some notes about them:
· The abbreviations “Disc” and “Comm” are only used for sidelink – may not be needed them as generic abbreviations for Rel-15
· “Conf” has never been used in the LTE RRC (except erroneously to denote “Config”) and could be instead used for “Configuration”
· “Critical” and “NonCritical” are used in extensions several times – they could be abbreviated as “Crit” and “NCrit” to shorten them.
· “Ext” is used for lists as a postifx, but “Extended” is used as a prefix. We could use “Ext” like now and “Extd” for “Extended”
· “Ind” has almost never been used and could be removed since it could also be mixed with “Index”.
· “Info” should in general be avoided (see proposal 1), so could be removed from the list.
· “Param(s)” is used very inconsistently – both abbreviated and non-abbreviated forms occur.
· “Phys” has only ever been used for Physical Cell ID, so we could simply use “PCI” for that and not define “Phys” at all
· “Reconf” could be used to denote “Recofiguration”, which is used in several message names that are referred to very often. If this is seen too short, “Reconfig” could be used instead.
· “Reestab” could potentially be shortened to “Reest”, but the savings are not substantial.
· “Thresh” could be further shortened to “Thr” 
· “Transm” is never used, so better use only “Tx” for all cases
· “Persist” doesn't shorten the names a lot, and is only ever used for SPS config. Therefore, we could define “SPS” instead.
These are also collected in the table below for convenience (adapted from the table in A.3.1 of 36.331), with color coding (red = remove, blue = new, orange = changes):
	Abbreviation
	Abbreviated word
	Comments

	Comm
	Communication
	Used only for SL in LTE – not needed in NR (yet)?

	Conf
	Confirmation
	Never used – remove

	Config
	Configuration
	Use “Conf” instead

	Crit
	Critical
	New

	Disc
	Discovery
	Used only for SL in LTE – not needed in NR (yet)?

	DL
	Downlink
	

	Extd
	Extended
	New - Used in several places, could also just be “Ext”, “d” was added to disambiguate from “Extension” 

	Ext
	Extension
	

	Freq
	Frequency
	

	Id
	Identity
	

	Ind
	Indication
	Never used – remove

	Info
	Information
	

	Meas
	Measurement
	

	Neigh
	Neighbour(ing)
	

	NCrit
	NonCritical
	New – used in many place without abbreviation now

	Param(s)
	Parameter(s)
	Used rather inconsistently

	Persist
	Persistent
	Remove: Not really needed, only used in SPS-Config in LTE – use SPS instead where needed

	Phys
	Physical
	Remove - Only ever used in PhysCellId – if needed, could be Phy instead

	PCI
	Physical Cell Id
	New – to replace heavily used IE name

	Proc
	Process
	Only ever used for CSI processes

	Reconf
	Reconfiguration
	New – used in many names, could be shortened

	Reestab
	Reestablishment
	Could also be shortened to Reest?

	Req
	Request
	

	Rx
	Reception
	

	Sched
	Scheduling
	

	SPS
	Semi-Persistent Scheduling
	New 

	Sync
	Synchronisation
	

	Thresh
	Threshold
	Could be shortened to Thr?

	Tx/ Transm
	Transmission
	Transm never used – remove and only use “Tx”

	UL
	Uplink
	


Table 1. Abbreviations for NR RRC
Based on these, we have provided a TP to RRC for the abbreviations, shown in Annex A.
Proposal 7: Adopt the abbreviation recommendations as shown in Annex A.
3	Conclusions
We have discussed the naming principles in NR RRC and propose the following:
Proposal 1: RRC IE and field names should be concise and convey their intended meaning. Abstract postfixes like “Info” and use of abbreviations in the message names should be avoided.
Proposal 2: Use “SIBx” as the name for system information block messages
Proposal 3: Use “RRCx” as the name or RRC connection control messages, where “x” is a string that doesn't contain “Connection” unless clearly necessary.
Proposal 4: Use “HandoverCommand” for the IE name that triggers UE to do handover.
Proposal 5: Use “SCG-ConfigRequest” and “SCG-ConfigSetup” for the IEs that are used to setup SCG.
Proposal 6: Use “NASMessageDownlink” and “NASMessageUplink” for messages that convey dedicated NAS information over RRC.
Proposal 7: Adopt the abbreviation recommendations as shown in Annex A.

Annex A: TP to 38.331 on naming principles
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[bookmark: _Toc478016077]A.X.1.1	ASN.1 sections
[bookmark: _Toc478016078]A.X.1.2	ASN.1 identifier naming conventions
The naming of identifiers (i.e., the ASN.1 field and type identifiers) should be based on the following guidelines:
-	Message (PDU) identifiers should be ordinary mixed case without hyphenation. These identifiers, e.g., the RRCReconfiguration, should be used for reference in the procedure text. Abbreviations should be avoided in these identifiers and abbreviated forms of these identifiers should not be used.
-	Type identifiers other than PDU identifiers should be ordinary mixed case, with hyphenation used to set off acronyms only where an adjacent letter is a capital, e.g., EstablishmentCause, SelectedPLMN (not Selected-PLMN, since the "d" in "Selected" is lowercase), InitialUE-Identity and MeasSFN-SFN-TimeDifference.
-	Field identifiers shall start with a lowercase letter and use mixed case thereafter, e.g., establishmentCause. If a field identifier begins with an acronym (which would normally be in upper case), the entire acronym is lowercase (plmn-Identity, not pLMN-Identity). The acronym is set off with a hyphen (ue-Identity, not ueIdentity) to facilitate a consistent search pattern with corresponding type identifiers.
-	Identifiers should convey the meaning of the identifier and should avoid adding unnecessary postfixes (e.g. abstractions like “Info”) for the name
-	Identifiers that are likely to be keywords of some language, especially widely used languages, such as C++ or Java, should be avoided to the extent possible.
-	Identifiers, other than PDU identifiers, longer than 25 characters should be avoided where possible. It is recommended to use abbreviations, which should be done in a consistent manner i.e. use 'Meas' instead of 'Measurement' for all occurrences. Examples of typical abbreviations are given in table A.3.1.2.1-1 below.
-	For future extension: When an extension is introduced a suffix is added to the identifier of the concerned ASN.1 field and/ or type. 
-	A suffix of the form "‑rX" is used, with X indicating the release, for ASN.1 fields or types introduced in a later release (i.e. a release later than the original/ first release of the protocol) as well as for ASN.1 fields or types for which a revision is introduced in a later release replacing a previous version, e.g., Foo-r9 for the Rel-9 version of the ASN.1 type Foo. 
-	A suffix of the form "‑rXb" is used for the first revision of a field that it appears in the same release (X) as the original version of the field, "‑rXc" for a second intra-release revision and so on. 
-	A suffix of the form "‑vXYZ" is used for ASN.1 fields or types that only are an extension of a corresponding earlier field or type (see sub-clause A.4), e.g., AnElement-v10b0 for the extension of the ASN.1 type AnElement introduced in version 10.11.0 of the specification. A number 0...9, 10, 11, etc. is used to represent the first part of the version number, indicating the release of the protocol. Lower case letters a, b, c, etc. are used to represent the second (and third) part of the version number if they are greater than 9. 
-	In the procedural specification, in field descriptions as well as in headings suffices are not used, unless there is a clear need to distinguish the extension from the original field.
-	When there is a need to distinguish different variants of an ASN.1 field or IE, a suffix should be added at the end of the identifiers e.g. MeasObjectUTRA, ConfigCommon. When there is no particular need to distinguish the fields (e.g. because the field is included in different IEs), a common field identifier name may be used. This may be attractive e.g. in case the procedural specification is the same for the different variants.
Table A.3.1.2-1: Examples of typical abbreviations used in ASN.1 identifiers
	Abbreviation
	Abbreviated word

	Conf
	Configuration

	Crit
	Critical

	DL
	Downlink

	Extd
	Extended

	Ext
	Extension

	Freq
	Frequency

	Id
	Identity

	Ind
	Indication

	Meas
	Measurement

	Neigh
	Neighbour(ing)

	NCrit
	Non-Critical

	Param(s)
	Parameter(s)

	PCI
	Physical Cell Id

	Proc
	Process

	Reconf
	Reconfiguration

	Reest
	Reestablishment

	Req
	Request

	Rx
	Reception

	Sched
	Scheduling

	Sync
	Synchronisation

	Thr
	Threshold

	Tx
	Transmission

	UL
	Uplink



NOTE:		The table A.3.1.2.1-1 is not exhaustive. Additional abbreviations may be used in ASN.1 identifiers when needed.
A.X.1.3	Text references using ASN.1 identifiers
A text reference into the RRC PDU contents description from other parts of the specification is made using the ASN.1 field or type identifier of the referenced element. The ASN.1 field and type identifiers used in text references should be in the italic font style. The "do not check spelling and grammar" attribute in Word should be set. Quotation marks (i.e., " ") should not be used around the ASN.1 field or type identifier.
A reference to an RRC PDU type should be made using the corresponding ASN.1 type identifier followed by the word "message", e.g., a reference to the RRCRelease message.
A reference to a specific part of an RRC PDU, or to a specific part of any other ASN.1 type, should be made using the corresponding ASN.1 field identifier followed by the word "field", e.g., a reference to the prioritisedBitRate field in the example below.
-- /example/ ASN1START

LogicalChannelConfig ::=			SEQUENCE {
	ul-SpecificParameters				SEQUENCE {
		priority							Priority,
		prioritisedBitRate					PrioritisedBitRate,
		bucketSizeDuration					BucketSizeDuration,
		logicalChannelGroup					INTEGER (0..3)
	}		OPTIONAL
}

-- ASN1STOP

NOTE:	All the ASN.1 start tags in the ASN.1 sections, used as examples in this annex to the specification, are deliberately distorted, in order not to include them when the ASN.1 description of the RRC PDU contents is extracted from the specification.
A reference to a specific type of information element should be made using the corresponding ASN.1 type identifier preceded by the acronym "IE", e.g., a reference to the IE LogicalChannelConfig in the example above.
References to a specific type of information element should only be used when those are generic, i.e., without regard to the particular context wherein the specific type of information element is used. If the reference is related to a particular context, e.g., an RRC PDU type (message) wherein the information element is used, the corresponding field identifier in that context should be used in the text reference.
A reference to a specific value of an ASN.1 field should be made using the corresponding ASN.1 value without using quotation marks around the ASN.1 value, e.g., 'if the status field is set to value true'.

