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1	Introduction
In the ASN.1 review, we inputted the following review issues related to compiler issues [N.134, N.136, N.298]:
	I-No
	Description
	Class
	Details (proposed solution/ discussion)

	N_134
	It would be good to avoid same names for OPTIONAL parameters within the same SEQUENCE to avoid compiler issues.
	3
	This occurs with repeated, same name optional parameters within a SEQUENCE/CHOICE. Example:
		eventA3										SEQUENCE {
			a3-Offset									MeasTriggerQuantityOffset,
			reportOnLeave								BOOLEAN,
			hysteresis									Hysteresis,
			timeToTrigger								TimeToTrigger,
			useWhiteCellList-A3							BOOLEAN														OPTIONAL
		},
		eventA4										SEQUENCE {
			a4-Threshold								MeasTriggerQuantity,
			reportOnLeave								BOOLEAN,
			hysteresis									Hysteresis,
			timeToTrigger								TimeToTrigger,
			useWhiteCellList-A4							BOOLEAN														OPTIONAL
		},
This causes a failure in compilation due to creating two functions with the same name. There are two possible solutions: either add an -Ax suffix for these parameters or replace each SEQUENCE by an EventAx type defined separately (i.e. within the main body of the SEQUENCE).
Currently, useWhiteCellList is the only instance of this problem in NR RRC.
Nokia will provide a contribution on this.

	N_136
	It would be good to avoid same names for OPTIONAL parameters within the same CHOICE to avoid compiler issues.
	3
	This occurs with choice structures with the same name under a given SEQUENCE/CHOICE. Example:
	reportConfigType						CHOICE {
		periodic								SEQUENCE {
			-- Periodicity and slot offset . Corresponds to L1 parameter 'ReportPeriodicity'and 'ReportSlotOffset' 
			-- (see 38.214, section section 5.2.1.4).
			reportSlotConfig						CHOICE {
				sl5										INTEGER(0..4),
				sl10									INTEGER(0..9),
				sl20									INTEGER(0..19),
				sl40									INTEGER(0..39),
				sl80									INTEGER(0..79),
				sl160									INTEGER(0..159),
				sl320									INTEGER(0..319)
			},
			-- Indicates which PUCCH resource to use for reporting on PUCCH.
			pucch-CSI-Resource					PUCCH-CSI-Resource
		},
		semiPersistentPUCCH						SEQUENCE {
			-- Periodicity and slot offset. Corresponds to L1 parameter 'ReportPeriodicity' and 'ReportSlotOffset' 
			-- (see 38.214, section section 5.2.1.4). 
			reportSlotConfig						CHOICE {
				sl5										INTEGER(0..4),
				sl10									INTEGER(0..9),
				sl20									INTEGER(0..19),
				sl40									INTEGER(0..39),
				sl80									INTEGER(0..79),
				sl160									INTEGER(0..159),
				sl320									INTEGER(0..319)
			},
			-- Indicates which PUCCH resource to use for reporting on PUCCH.
			pucch-CSI-Resource					PUCCH-CSI-Resource
		},
Here the solution is to add a suffix to the variable name reportSlotConfig, for example -periodic and -semiPersistent
We found 3 cccurences for this: In reportSlotConfig, ri-Restriction, and profiles.
Nokia will provide a contribution on this.

	N.298
	Using underscore in variable names causes some issues with ASN1C library (and possibly with some compilers, even)
	2
	Do not use underscore in field names - currently the FFS_VALUE do that (but those should be removed), and the only other part is in SRS-Resource::freqHopping:
	freqHopping								SetupRelease { SEQUENCE {
		c_SRS									INTEGER (0..63),
		b_SRS									INTEGER (0..3), 
		b_hop									INTEGER (0..3)
	} }																													OPTIONAL, -- Need M

	N_135
	There can be issues with SetupRelease used for unnamed types – any SEQUENCE wrapped with the SetupRelease should be defined explicitly.
	3
	This concerns all instances of the use of the SetupRelease parameterized type.
Below shows an example:
		ssb-ToMeasure							SetupRelease { 
			CHOICE {
				-- bitmap for sub 3 GHz
				shortBitmap							BIT STRING (SIZE (4)),
				-- bitmap for 3-6 GHz
				mediumBitmap						BIT STRING (SIZE (8)),
				-- bitmap for above 6 GHz
				longBitmap							BIT STRING (SIZE (64))
			}
		}																									OPTIONAL	-- Need M	
This may cause issues with some compilers (whereas some other compilers are completely fine with it).
The solution is to define a type SSB-ToMeasure and to use it in the parameterized type:
		ssb-ToMeasure							SetupRelease { SSB-ToMeasure }							OPTIONAL		-- Need M	
	},

SSB-ToMeasure ::= CHOICE {
	-- bitmap for sub 3 GHz
	shortBitmap							BIT STRING (SIZE (4)),
	-- bitmap for 3-6 GHz
	mediumBitmap						BIT STRING (SIZE (8)),
	-- bitmap for above 6 GHz
	longBitmap							BIT STRING (SIZE (64))
}

Nokia will provide a contribution on this topic.




2	Compiler issues for specific ASN.1 issues
2.1	Repeated field names [N.134, N.136] 
The review issues N.134 and N.136 are rather similar: Both concern repeated field names within an OPTIONAL construct, either CHOICE or SEQUENCE. As one can see from e.g. [1], it is known that there may be some issues with ASN.1 compilers in general and that's one reason for having rules specified in RRC concerning naming. We found issues with some compilers (e.g. [2]), whereas some other compilers work just fine (including some non-commercial ones). To ensure this doesn't create problems in the future no matter which compiler is used, we would propose to use a work-around for this issue and just use field names that do not cause troubles. In the particular case of useWhiteCellList, there are two possible solutions:
1) Use a suffix to differentiate the fields (e.g. "-Ax")
2) Move the useWhiteCellList outside of the event structure
While we prefer the former (i.e. suffix), we are fine to discuss any way to resolve the issue. If we are to use the suffix, we should then also be consistent and also use the suffix for other fields with repeated names (e.g. reportOnLeave, hysteresis, timeToTrigger in the context of the ReportConfigNR). The same also applies for the other issue, and same solution could be applied for both cases.
Proposal 1: Use suffix to differentiate repeated field names within the same SEQUENCE or CHOICE.
Further, to avoid this happening in the future, we would propose to also add an ASN.1 recommendation on this to the NR RRC. This could be added to A.3.1.2 on ASN.1 recommendations, and we have provided a TP on this in Annex A of this contribution.
Proposal 2: Add an ASN.1 recommendation based on TP in Annex A to NR RRC.
2.2	Using unnamed SEQUENCEs with SetupRelease [N.135]
The issue N.135 is similar to N.134/N.136: Some compilers cause issues with unnamed SEQUENCEs being used together with the new SetupRelease parameterized type, throwing compilation errors. This can be mitigated by doing a macro replacement for the SetupRelease constructs, but to avoid having to always do that, we would propose simply to ensure that only named IEs are used with SetupRelease – wrapper. This means that we end up defining more IEs than may be needed, but since creating a name for an IE does not change the encoding, we consider that to be a reasonable price to pay.
Proposal 3: Only use named IEs with SetupRelease, i.e. never use unnamed SEQUENCE/CHOICE wrapped with SetupRelease.
Note that there are several places that do not comply with this proposal, but we would propose to do this after all the parts of RRC have stabilized (since the encoding would anyway not change with the change). If needed, Nokia volunteers to provide a CR doing this. To ensure the guideline is always followed, we have provided a TP in Annex B to take this into account in NR RRC also in the future.
Proposal 4: Adopt the TP in Annex B to NR RRC on SetupRelease usage.
2.3	Underscore in names [N.298]
The issue N.298 is quite simple to state: Using underscore causes issues with ASN1C compiler, and according to X. it is also not allowed by ASN.1 syntax, as per Table 2/X.208 indicates (see Figure 1 below).
[image: ]
Figure 1: Allowed ASN.1 character set based on X.208
Some compilers do (silently) accept underscores, but since this is not allowed by the standard, we should stick to using only hyphens in names (as has already been the practice in RRC for a long time).
Proposal 5: Do not use underscore in ASN.1 names or identifiers.
3	Heading 1
We have discussed some compiler issues that may arise with current NR RRC, and proposed solutions to work around those as follows:
Proposal 1: Use suffix to differentiate repeated field names within the same SEQUENCE or CHOICE.
Proposal 2: Add an ASN.1 recommendation based on TP in Annex A to NR RRC.
Proposal 3: Only use named IEs with SetupRelease, i.e. never use unnamed SEQUENCE/CHOICE wrapped with SetupRelease.
Proposal 4: Adopt the TP in Annex B to NR RRC on SetupRelease usage.
Proposal 5: Do not use underscore in ASN.1 names or identifiers.

NOTE: There are several places that do not comply with proposal 3, but we would propose to do this after all the parts of RRC have stabilized (since the encoding would anyway not change with the change). If needed, Nokia volunteers to provide a CR doing this.
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Annex A: TP to NR RRC on repeated field names

[bookmark: _Toc478016078]A.3.1.2	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 RRCConnectionModificationCommand, 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), in order 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.
-	More generally, in case 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.
-	It should be avoided to use field identifiers with the same name within the elements of a CHOICE, including using a CHOICE inside a SEQUENCE (to avoid certain compiler errors).

Table A.3.1.2-1: Examples of typical abbreviations used in ASN.1 identifiers
	Abbreviation
	Abbreviated word

	Config
	Configuration

	DL
	Downlink

	Ext
	Extension

	Freq
	Frequency

	Id
	Identity

	Ind
	Indication

	Meas
	Measurement

	MIB
	MasterInformationBlock

	Neigh
	Neighbour(ing)

	Param(s)
	Parameter(s)

	Phys
	Physical

	PCI
	Physical Cell Id

	Proc
	Process

	Reconfig
	Reconfiguration

	Reest
	Re-establishment

	Req
	Request

	Rx
	Reception

	Sched
	Scheduling

	SIB
	SystemInformationBlock

	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.

Annex B: TP to NR RRC on usage of SetupRelease type

[bookmark: _Toc501138391][bookmark: _Toc500942816]A.3.8	Guidelines on use of parameterised SetupRelease type
The usage of the parameterised SetupRelease type is like a function call in programming languages where the element type parameter is passed as a parameter. The parameterised type only implies a textual change in abstract syntax where all references to the parameterised type are replaced by the compiler with the release/setup choice. Two examples of the usage are shown below;
-- /example/ ASN1START

RRCMessage-r15-IEs ::= SEQUENCE {
	field-r15				SetupRelease { IE-r15 }					OPTIONAL,	--	Need M
	...
}


RRCMessage-r15-IEs ::= SEQUENCE {
	field-r15		SetupRelease { Element-r15 }SEQUENCE { 
			field1-r15					IE1-r15, 
			field2-r15					IE2-r15							OPTIONAL	-- Need N
		}
	}																	OPTIONAL,	-- Need M
}

Element-r15	::=	SEQUENCE { 
	field1-r15					IE1-r15, 
	field2-r15					IE2-r15							OPTIONAL	-- Need N
}

-- /example/ ASN1STOP

[bookmark: _GoBack]The SetupRelease is always be used with only named IEs, i.e. the example below is not allowed:
-- /example/ ASN1START

RRCMessage-r15-IEs ::= SEQUENCE {
	field-r15		SetupRelease { SEQUENCE { 	-- Unnamed SEQUENCEs are not allowed!
			field1-r15					IE1-r15, 
			field2-r15					IE2-r15							OPTIONAL	-- Need N
		}
	}																	OPTIONAL,	-- Need M
}
-- /example/ ASN1STOP
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7 The ASN.1 character set

7.1 An ASN.1 item shall consist of a sequence of the characters listed in Table 2/X.208. except as specified in §
72and§7.3.

TABLE 2/X.208
ASN.1 characters

AtoZ
atoz
0to9
i=,{1<.

Of[1-"7

Notel I — The additional characters > and

are used in the macro-notation (see Annex A).

Note 2 — Where equivalent derivative standards are develped by national standards bodies. additional
characters may appear in the following items (the last five of which are defined in Annex A):




