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1	Introduction
The Need Codes for NR RRC were discussed during RAN2#98, and it was decided to use the need codes for Maintain, Release and Specified, with None being still FFS. In this contribution, we discuss how to resolve the remaining open issues and capture the guidelines in RRC.
2	Usage of Need Codes
2.1 	Need code for “None”
As discussed R2-1707033 and R2-1707440, the need code for “None” could be beneficial. This was already evidenced in LTE, but at the time it was easier not to introduce it due to legacy burden. However, with NR there is a possibility to start with a clean slate, so we think it would make sense to define the “None” to avoid future problems.
Proposal 1a: Define need node “None” (Need N) for NR RRC.
The definition for the need code should reflect that the UE uses the field once, is not required to store the field and takes no action if the field is absent when the message is signalled. This should be captured in section 6 as shown in Annex B.
Proposal 1b: Adopt the changes to Need Code definitions as shown in Annex B.
2.2 	Guidelines for need code usage
As R2-1707440 shows, the basic logic of need codes is rather simple: For the most part, Need M can be used. When a field needs to be easily releasable, Need R is used. When the UE behaviour upon absence is more complicated, Need S has to be used. Otherwise, Need N is used and the UE has no requirements to store the field after receiving (and using) it.
However, the main problem with need codes has always been that these rules are nowhere captured in RRC, and only the need code descriptions are there. While they should be understandable enough to choose correctly, practice has shown this is not the case. Therefore, we would propose to capture a full-blown guideline for the need code usage in Annex A of RRC so that the “algorithm” how to select a need code is captured clearly. 
Proposal 2: Adopt the guidelines for Need Codes for NR RRC as shown in Annex A.
2.3 	Capturing RRC procedures
In RAN2#98, it was agreed that the UE capability handling and IEs could be captured in dedicated sections, but so far this has not been done. 
Observation 1: Procedures for UE capability handling should be captured in a separate section.
The new section on “UE capabilities” would then become a new section between “Measurements” and “Other”, and the changes required for this have been captured in Annex C.
Further, the generic error handling procedures have so far been captured in section 5.7, after all the other procedures. In practice this means that any new procedures will come after these, “sandwiching” these procedures in the middle of chapter 5. To keep the order of procedural handling more logical, the generic error handling procedures could also be captured in after the “General” section (5.1) but before section on System Information (5.2), i.e. as the (new) section 5.2 (with the other sections being bumped up in the numbering). These changes are also captured in Annex C.
Proposal 3: Adopt changes to NR RRC chapter 5 as shown in Annex C.
3	Conclusions
Proposal 1a: Define need node “None” (Need N) for NR RRC.
Proposal 1b: Adopt the changes to Need Code definitions as shown in Annex B.
Proposal 2: Adopt the guidelines for Need Codes for NR RRC as shown in Annex A.
Proposal 3: Adopt changes to NR RRC chapter 5 as shown in Annex C.
 

Annex A: Text proposal to 38.331 on need code usage guidelines 
A.6	Guidelines regarding use of need codes
The following shows the basic logic for determining whether and which need code should be used for optional fields:
1> if field is sent in downlink:
2> if the field needs to be stored by the UE (i.e. maintained) when absent:
3> use Need M (=Maintain)
2> else if the field needs to be released by the UE when absent:
3> use Need R (=Release)
2> else if UE shall take no action when the field is absent (i.e. UE does not even need to maintain any existing value of the field):
3> use Need N (=None)
2> else (UE behaviour upon absence doesn’t fit any of the above conditions) :
	3> use Need S (=Specified)
	3> specify the UE behaviour upon absence of the field in the procedural text or in the field description table.
1> else if field is sent in uplink
2> do not use a need code (i.e. UL optional fields never use need codes)

Annex B: Text proposal to 38.331 section 6.1 
[bookmark: _Toc470095483][bookmark: _Toc485027722]6	Protocol data units, formats and parameters (ASN.1)
[bookmark: _Toc470095484][bookmark: _Toc485027723]6.1	General
6.1.1	Introduction
The contents of each RRC message is specified in sub-clause 6.2 using ASN.1 to specify the message syntax and using tables when needed to provide further detailed information about the fields specified in the message syntax. The syntax of the information elements that are defined as stand-alone abstract types is further specified in a similar manner in sub-clause 6.3.
6.1.2	Need codes for optional fields
The need for fields to be present in a message or an abstract type, i.e., the ASN.1 fields that are specified as OPTIONAL in the abstract notation (ASN.1), is specified by means of comment text tags attached to the OPTIONAL statement in the abstract syntax. All comment text tags are available for use in the downlink direction only. The meaning of each tag is specified in table 6.1-1.
Table 6.1-1: Meaning of abbreviations used to specify the need for fields to be present
	Abbreviation
	Meaning

	Cond conditionTag
(Used in downlink only)
	Conditionally present
A field for which the need is specified by means of conditions. For each conditionTag, the need is specified in a tabular form following the ASN.1 segment. In case, according to the conditions, a field is not present, the UE takes no action and where applicable shall continue to use the existing value (and/ or the associated functionality) unless explicitly stated otherwise (e.g. in the conditional presence table or in the description of the field itself).

	Specified
	Specified (Need S)
Used for (configuration) fields that are stored by the UE i.e. not one-shot. Used if field description or procedure specifies the UE behavior performed upon receiving a message with the field absent (and not if field description or procedure specifies the UE behavior when field is not configured).

	Maintain
	Maintain (Need M)
Used for (configuration) fields that are stored by the UE i.e. not one-shot. Upon receiving a message with the field absent, the UE maintains the current value.

	None
	No action (one-shot configuration that is not maintained) (Need N)
Used for (configuration) fields that are used once by the UE and not stored. Upon receiving message with the field absent, the UE takes no action.

	Release
	Release (Need R)
[bookmark: _GoBack]Used for (configuration) fields that are stored by the UE i.e. not one-shot. Upon receiving a message with the field absent, the UE releases the current value.



Editor’s note: The definition of need codes is a subject for discussion.

Annex C: Text proposal to 38.331 chapter 5 
[bookmark: _Toc485027680][bookmark: _Toc470095101]5	Procedures
[bookmark: _Toc470095102][bookmark: _Toc485027681]5.1	General
[bookmark: _Toc470095103][bookmark: _Toc485027682]5.1.1	Introduction
[bookmark: OLE_LINK106][bookmark: OLE_LINK107]The sub-clause 5.2 specifies the generic error handling for ASN.1. The other procedural requirements are structured according to the main functional areas: system information (5.32), connection control (5.34), inter-RAT mobility (5.45), and  measurements (5.56) and UE capabilities (5.7). In addition, sub-clause 5.86 covers other aspects such ase.g. NAS dedicated information transfer, UE capability transfer and sub-clause 5.7 specifies the generic error handling.
[bookmark: _Toc470095104][bookmark: _Toc485027683]5.1.2	General requirements
The UE shall:
1>	process the received messages in order of reception by RRC, i.e. the processing of a message shall be completed before starting the processing of a subsequent message;
NOTE 1:  A subsequent procedure may be initiated prior to receiving the UE's response of a previously initiated procedure.
1>	within a sub-clause execute the steps according to the order specified in the procedural description;
1>	consider the term 'radio bearer' (RB) to cover SRBs and DRBs unless explicitly stated otherwise;
1>	set the rrc-TransactionIdentifier in the response message, if included, to the same value as included in the message received from NR that triggered the response message;
1>	upon receiving a choice value set to setup:
2>	apply the corresponding received configuration and start using the associated resources, unless explicitly specified otherwise;
1>	upon receiving a choice value set to release:
2>	clear the corresponding configuration and stop using the associated resources;
1>	upon receiving an extension field comprising the entries in addition to the ones carried by the original field (regardless of whether NR signals more entries in total); apply the following generic behaviour if explicitly stated to be applicable:
2>	create a combined list by concatenating the additional entries included in the extension field to the original field while maintaining the order among both the original and the additional entries;
2>	for the combined list, created according to the previous, apply the same behaviour as defined for the original field;
5.2	Generic error handling
5.2.1	General
The generic error handling defined in the subsequent sub-clauses applies unless explicitly specified otherwise e.g. within the procedure specific error handling.
The UE shall consider a value as not comprehended when it is set:
-	to an extended value that is not defined in the version of the transfer syntax supported by the UE.
-	to a spare or reserved value unless the specification defines specific behaviour that the UE shall apply upon receiving the concerned spare/ reserved value.
The UE shall consider a field as not comprehended when it is defined:
-	as spare or reserved unless the specification defines specific behaviour that the UE shall apply upon receiving the concerned spare/ reserved field.
5.2.2	ASN.1 violation or encoding error
The UE shall:
1>	when receiving an RRC message on the [FFS] for which the abstract syntax is invalid [6]:
2>	ignore the message;
NOTE:	This section applies in case one or more fields is set to a value, other than a spare, reserved or extended value, not defined in this version of the transfer syntax. E.g. in the case the UE receives value 12 for a field defined as INTEGER (1..11). In cases like this, it may not be possible to reliably detect which field is in the error hence the error handling is at the message level.
5.2.3	Field set to a not comprehended value
The UE shall, when receiving an RRC message on any logical channel:
1>	if the message includes a field that has a value that the UE does not comprehend:
2>	if a default value is defined for this field:
3>	treat the message while using the default value defined for this field;
2>	else if the concerned field is optional:
3>	treat the message as if the field were absent and in accordance with the need code for absence of the concerned field;
2>	else:
3>	treat the message as if the field were absent and in accordance with sub-clause 5.7.4;
5.2.4	Mandatory field missing
The UE shall:
1>	if the message includes a field that is mandatory to include in the message (e.g. because conditions for mandatory presence are fulfilled) and that field is absent or treated as absent:
2>	if the RRC message was received on DCCH or CCCH:
3>	ignore the message;
2>	else:
3>	if the field concerns a (sub-field of) an entry of a list (i.e. a SEQUENCE OF):
4>	treat the list as if the entry including the missing or not comprehended field was not present;
3>	else if the field concerns a sub-field of another field, referred to as the 'parent' field i.e. the field that is one nesting level up compared to the erroneous field:
4>	consider the 'parent' field to be set to a not comprehended value;
4>	apply the generic error handling to the subsequent 'parent' field(s), until reaching the top nesting level i.e. the message level;
3>	else (field at message level):
4>	ignore the message;
NOTE 1:	The error handling defined in these sub-clauses implies that the UE ignores a message with the message type or version set to a not comprehended value.
NOTE 2:	The nested error handling for messages received on logical channels other than DCCH and CCCH applies for errors in extensions also, even for errors that can be regarded as invalid NR operation e.g. NR not observing conditional presence.
The following ASN.1 further clarifies the levels applicable in case of nested error handling for errors in extension fields.
-- /example/ ASN1STA

-- Example with extension addition group

ItemInfoList ::=					SEQUENCE (SIZE (1..max)) OF ItemInfo

ItemInfo ::=						SEQUENCE {
	itemIdentity						INTEGER (1..max),
	field1								Field1,
	field2								Field2					OPTIONAL,			-- Need ON
	...
	[[	field3-r9						Field3-r9				OPTIONAL,			-- Cond Cond1
		field4-r9						Field4-r9				OPTIONAL			-- Need ON
	]]
}

-- Example with traditional non-critical extension (empty sequence)

BroadcastInfoBlock1 ::=				SEQUENCE {
	itemIdentity						INTEGER (1..max),
	field1								Field1,
	field2								Field2					OPTIONAL,			-- Need ON
	nonCriticalExtension				BroadcastInfoBlock1-v940-IEs	OPTIONAL
}

BroadcastInfoBlock1-v940-IEs::=	SEQUENCE {
	field3-r9							Field3-r9				OPTIONAL,			-- Cond Cond1
	field4-r9							Field4-r9				OPTIONAL,			-- Need ON
	nonCriticalExtension				SEQUENCE {}				OPTIONAL			-- Need OP
}

-- ASN1STOP

The UE shall, apply the following principles regarding the levels applicable in case of nested error handling:
-	an extension additon group is not regarded as a level on its own. E.g. in the ASN.1 extract in the previous, a error regarding the conditionality of field3 would result in the entire itemInfo entry to be ignored (rather than just the extension addition group containing field3 and field4)
-	 a traditional nonCriticalExtension is not regarded as a level on its own. E.g. in the ASN.1 extract in the previous, a error regarding the conditionality of field3 would result in the entire BroadcastInfoBlock1 to be ignored (rather than just the non critical extension containing field3 and field4).
5.2.5	Not comprehended field
The UE shall, when receiving an RRC message on any logical channel:
1>	if the message includes a field that the UE does not comprehend:
2>	treat the rest of the message as if the field was absent;
NOTE:	This section does not apply to the case of an extension to the value range of a field. Such cases are addressed instead by the requirements in section 5.7.3.

[bookmark: _Toc470095105][bookmark: _Toc485027684]5.32	System information
Editor's note	The structure and content of this subclause is a subject for discussion.

[bookmark: _Toc470095106][bookmark: _Toc485027685]5.32.1	Introduction
[bookmark: _Toc470095115][bookmark: _Toc485027686]5.32.2	System information acquisition
[bookmark: _Toc470095146][bookmark: _Toc485027687]5.43	Connection control
Editor's note	The structure and content of this subclause is a subject for discussion, e.g. potential merging of connection establishment and re-establishment messages, mobility aspects etc.
[bookmark: _Toc470095147][bookmark: _Toc485027688]5.43.1	Introduction
[bookmark: _Toc470095153][bookmark: _Toc485027689]5.43.2	Paging
[bookmark: _Toc470095157][bookmark: _Toc485027690]5.43.3	RRC connection establishment
[bookmark: _Toc470095175][bookmark: _Toc485027691]5.43.4	Initial security activation
[bookmark: _Toc470095179][bookmark: _Toc485027692]5.43.5	RRC connection reconfiguration
[bookmark: _Toc470095189][bookmark: _Toc485027693]5.43.6	Counter check
[bookmark: _Toc470095193][bookmark: _Toc485027694]5.43.7	RRC connection re-establishment
[bookmark: _Toc470095202][bookmark: _Toc485027695]5.43.8	RRC connection release
[bookmark: _Toc470095207][bookmark: _Toc485027696]5.43.9	RRC connection release requested by upper layers
[bookmark: _Toc470095210][bookmark: _Toc485027697]5.43.10	Radio resource configuration
[bookmark: _Toc470095235][bookmark: _Toc485027698]5.43.11	Radio link failure related actions
[bookmark: _Toc470095239][bookmark: _Toc485027699]5.43.12	UE actions upon leaving RRC_CONNECTED
[bookmark: _Toc470095240][bookmark: _Toc485027700]5.43.13	UE actions upon PUCCH/SRS release request
[bookmark: _Toc470095246][bookmark: _Toc485027701]5.54	Inter-RAT mobility
[bookmark: _Toc470095273][bookmark: _Toc485027702]5.65	Measurements
[bookmark: _Toc470095274][bookmark: _Toc485027703]5.65.1	Introduction
[bookmark: _Toc470095275][bookmark: _Toc485027704]5.65.2	Measurement configuration
[bookmark: _Toc470095288][bookmark: _Toc485027705]5.65.3	Performing measurements
[bookmark: _Toc470095291][bookmark: _Toc485027706]5.65.4	Measurement report triggering
[bookmark: _Toc470095306][bookmark: _Toc485027707]5.65.5	Measurement reporting
[bookmark: _Toc470095307][bookmark: _Toc485027708]5.65.6	Measurement related actions
[bookmark: _Toc470095314][bookmark: _Toc485027709]5.7	UE capabilities
5.7.1	UE capability transfer
5.86	Other
[bookmark: _Toc470095316][bookmark: _Toc485027710]5.86.1	DL information transfer
[bookmark: _Toc470095320][bookmark: _Toc485027711]5.86.2	UL information transfer
[bookmark: _Toc485027712]5.6.3	UE capability transfer
[bookmark: _Toc470095334][bookmark: _Toc485027713]5.86.4	SCG failure information

[bookmark: _Toc470095389][bookmark: _Toc485027714]5.7	Generic error handling
[bookmark: _Toc470095390][bookmark: _Toc485027715]5.7.1	General
The generic error handling defined in the subsequent sub-clauses applies unless explicitly specified otherwise e.g. within the procedure specific error handling.
The UE shall consider a value as not comprehended when it is set:
-	to an extended value that is not defined in the version of the transfer syntax supported by the UE.
-	to a spare or reserved value unless the specification defines specific behaviour that the UE shall apply upon receiving the concerned spare/ reserved value.
The UE shall consider a field as not comprehended when it is defined:
-	as spare or reserved unless the specification defines specific behaviour that the UE shall apply upon receiving the concerned spare/ reserved field.
[bookmark: _Toc470095391][bookmark: _Toc485027716]5.7.2	ASN.1 violation or encoding error
The UE shall:
1>	when receiving an RRC message on the [FFS] for which the abstract syntax is invalid [6]:
2>	ignore the message;
NOTE:	This section applies in case one or more fields is set to a value, other than a spare, reserved or extended value, not defined in this version of the transfer syntax. E.g. in the case the UE receives value 12 for a field defined as INTEGER (1..11). In cases like this, it may not be possible to reliably detect which field is in the error hence the error handling is at the message level.
[bookmark: _Toc470095392][bookmark: _Toc485027717]5.7.3	Field set to a not comprehended value
The UE shall, when receiving an RRC message on any logical channel:
1>	if the message includes a field that has a value that the UE does not comprehend:
2>	if a default value is defined for this field:
3>	treat the message while using the default value defined for this field;
2>	else if the concerned field is optional:
3>	treat the message as if the field were absent and in accordance with the need code for absence of the concerned field;
2>	else:
3>	treat the message as if the field were absent and in accordance with sub-clause 5.7.4;

[bookmark: _Toc485027718]5.7.4	Mandatory field missing
The UE shall:
1>	if the message includes a field that is mandatory to include in the message (e.g. because conditions for mandatory presence are fulfilled) and that field is absent or treated as absent:
2>	if the RRC message was received on DCCH or CCCH:
3>	ignore the message;
2>	else:
3>	if the field concerns a (sub-field of) an entry of a list (i.e. a SEQUENCE OF):
4>	treat the list as if the entry including the missing or not comprehended field was not present;
3>	else if the field concerns a sub-field of another field, referred to as the 'parent' field i.e. the field that is one nesting level up compared to the erroneous field:
4>	consider the 'parent' field to be set to a not comprehended value;
4>	apply the generic error handling to the subsequent 'parent' field(s), until reaching the top nesting level i.e. the message level;
3>	else (field at message level):
4>	ignore the message;
NOTE 1:	The error handling defined in these sub-clauses implies that the UE ignores a message with the message type or version set to a not comprehended value.
NOTE 2:	The nested error handling for messages received on logical channels other than DCCH and CCCH applies for errors in extensions also, even for errors that can be regarded as invalid NR operation e.g. NR not observing conditional presence.
The following ASN.1 further clarifies the levels applicable in case of nested error handling for errors in extension fields.
-- /example/ ASN1START

-- Example with extension addition group

ItemInfoList ::=					SEQUENCE (SIZE (1..max)) OF ItemInfo

ItemInfo ::=						SEQUENCE {
	itemIdentity						INTEGER (1..max),
	field1								Field1,
	field2								Field2					OPTIONAL,			-- Need ON
	...
	[[	field3-r9						Field3-r9				OPTIONAL,			-- Cond Cond1
		field4-r9						Field4-r9				OPTIONAL			-- Need ON
	]]
}

-- Example with traditional non-critical extension (empty sequence)

BroadcastInfoBlock1 ::=				SEQUENCE {
	itemIdentity						INTEGER (1..max),
	field1								Field1,
	field2								Field2					OPTIONAL,			-- Need ON
	nonCriticalExtension				BroadcastInfoBlock1-v940-IEs	OPTIONAL
}

BroadcastInfoBlock1-v940-IEs::=	SEQUENCE {
	field3-r9							Field3-r9				OPTIONAL,			-- Cond Cond1
	field4-r9							Field4-r9				OPTIONAL,			-- Need ON
	nonCriticalExtension				SEQUENCE {}				OPTIONAL			-- Need OP
}

-- ASN1STOP

The UE shall, apply the following principles regarding the levels applicable in case of nested error handling:
-	an extension additon group is not regarded as a level on its own. E.g. in the ASN.1 extract in the previous, a error regarding the conditionality of field3 would result in the entire itemInfo entry to be ignored (rather than just the extension addition group containing field3 and field4)
-	 a traditional nonCriticalExtension is not regarded as a level on its own. E.g. in the ASN.1 extract in the previous, a error regarding the conditionality of field3 would result in the entire BroadcastInfoBlock1 to be ignored (rather than just the non critical extension containing field3 and field4).
[bookmark: _Toc478015459][bookmark: _Toc485027719]5.7.5	Not comprehended field
The UE shall, when receiving an RRC message on any logical channel:
1>	if the message includes a field that the UE does not comprehend:
2>	treat the rest of the message as if the field was absent;
NOTE:	This section does not apply to the case of an extension to the value range of a field. Such cases are addressed instead by the requirements in section 5.7.3.

[bookmark: _Toc470095393][bookmark: _Toc485027720]5.7.4	Mandatory field missing
[bookmark: _Toc470095394][bookmark: _Toc485027721]5.7.5	Not comprehended field

