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Introduction

The purpose of this contribution is to propose changes to TS 38.331 methodology. The proposal is an outcome from an offline discussion where companies had common understanding about the following changes to current methodology;
· Introduce a Need Code for one-shot fields
· Capture the logic for applying the need codes in an annex to TS 38.331

In addition, the handling of spare values and critical extension mechanisms were discussed offline. It was concluded that the following approaches could be used in NR and these approaches are consistent with current guidelines;
· Spare values for critical extension entries can be removed from the message level but spares can be defined in message classes because new messages are typically introduced more often than critical extension branches

· Spare values should be avoided in uplink fields and, if such spare values cannot be avoided, the actions upon the reception of spare values shall be specified

The text proposal is presented in the rest of the contribution and it introduces a small set of message classes, logical channels and messages which are deemed to be ncessary for the first freezing of TS 38.331 ASN.1. Some small changes are further proposed to subclause 5 to capture the previous RAN2 agreement to move UE capability handling from “Other” to an own subclause. Only the impacted subclauses are included in the text proposal.
5
Procedures

5.1
General

5.1.1
Introduction
This section covers the general requirements and generic error handling for RRC. 

The procedural requirements are structured according to the main functional areas: system information (5.2), connection control (5.3), inter-RAT mobility (5.4) ,measurements (5.5) and UE capability transfer. In addition, sub-clause 5.6 covers other aspects e.g. NAS dedicated information transfer, and sub-clause 5.8 specifies the generic error handling.
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
System information
Editor's note
The structure and content of this subclause is a subject for discussion.

5.2.1
Introduction

5.2.2
System information acquisition

5.3
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.
5.3.1
Introduction

5.3.2
Paging

5.3.3
RRC connection establishment

5.3.4
Initial security activation

5.3.5
RRC connection reconfiguration

5.3.6
Counter check

5.3.7
RRC connection re-establishment

5.3.8
RRC connection release

5.3.9
RRC connection release requested by upper layers

5.3.10
Radio resource configuration

5.3.11
Radio link failure related actions

5.3.12
UE actions upon leaving RRC_CONNECTED

5.3.13
UE actions upon PUCCH/SRS release request

5.4
Inter-RAT mobility

5.5
Measurements

5.5.1
Introduction

5.5.2
Measurement configuration

5.5.3
Performing measurements

5.5.4
Measurement report triggering

5.5.5
Measurement reporting

5.5.6
Measurement related actions

5.6
UE capabilities
5.6.1
UE capability transfer
5.7
Other

5.7.1
DL information transfer

5.7.2
UL information transfer


5.7.3
SCG failure information
5.8
Generic error handling
5.8.1
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.
5.8.2
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.
5.8.3
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;

5.8.4
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).

5.8.5
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.

6
Protocol data units, formats and parameters (ASN.1)

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 downlink 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. For guidelines on the use of need codes, see Annex A.6.
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).

	S
	Specified
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).

	M
	Maintain
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.

	N
	No action (one-shot configuration that is not maintained)
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.

	R
	Release
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.



6.2
RRC messages
6.2.1
General message structure
–
NR-RRC-Definitions

This ASN.1 segment is the start of the NR RRC PDU definitions.
-- ASN1START

-- TAG-NR-RRC-DEFINITIONSSTART
NR-RRC-Definitions DEFINITIONS AUTOMATIC TAGS ::=

BEGIN
-- TAG-NR-RRC-DEFINITIONS-STOP
-- ASN1STOP
–
BCCH-BCH-Message
The BCCH-BCH-Message class is the set of RRC messages that may be sent from the network to the UE via BCH on the BCCH logical channel.

-- ASN1START

-- TAG-BCCH-BCH-MESSAGE-START
BCCH-BCH-Message ::= SEQUENCE {


Message










BCCH-BCH-MessageType

}

BCCH-BCH-MessageType ::= CHOICE {


mib











MIB,


messageClassExtension
SEQUENCE {}
}
-- TAG-BCCH-BCH-MESSAGE-STOP
-- ASN1STOP
–
DL-DCCH-Message
The DL-DCCH-Message class is the set of RRC messages that may be sent from the network to the UE on the downlink DCCH logical channel.

-- ASN1START

-- TAG-DL-DCCH-MESSAGE-START
DL-DCCH-Message ::= SEQUENCE {


Message










DL-DCCH-MessageType

}

DL-DCCH-MessageType ::= CHOICE {


c1





CHOICE {



rrcReconfiguration






RRCReconfiguration,



spare15 NULL, spare14 NULL, spare13 NULL,



spare12 NULL, spare11 NULL, spare10 NULL,



spare9 NULL, spare8 NULL, spare7 NULL,



spare6 NULL, spare5 NULL, spare4 NULL,



spare3 NULL, spare2 NULL, spare1 NULL


},


messageClassExtension
SEQUENCE {}

}

-- TAG-DL-DCCH-MESSAGE-STOP
-- ASN1STOP

–
UL-DCCH-Message
The UL-DCCH-Message class is the set of RRC messages that may be sent from the UE to the network on the uplink DCCH logical channel.

-- ASN1START

-- TAG-UL-DCCH-MESSAGE-START
UL-DCCH-Message ::= SEQUENCE {


Message










UL-DCCH-MessageType

}

UL-DCCH-MessageType ::= CHOICE {


c1





CHOICE {



measurementReport






MeasurementReport,



rrcReconfigurationComplete




RRCReconfigurationComplete,



spare 14 NULL, spare13 NULL, spare12 NULL,



spare11 NULL, spare10 NULL, spare9 NULL,



spare8 NULL, spare7 NULL, spare6 NULL,



spare5 NULL, spare4 NULL, spare3 NULL,



spare2 NULL, spare1 NULL


},


messageClassExtension
SEQUENCE {}

}

-- TAG-UL-DCCH-MESSAGE-STOP
-- ASN1STOP

6.2.2
Message definitions
–
MIB
The MIB includes the system information transmitted on BCH.
Signalling radio bearer: N/A

RLC-SAP: TM

Logical channel: BCCH

Direction: Network to UE

MasterInformationBlock
-- ASN1START

-- TAG-MIB-START
MIB ::= SEQUENCE {


-- FFS 
}

-- TAG-MIB-STOP
-- ASN1STOP
–
MeasurementReport
The MeasurementReport message is used for the indication of measurement results.

Signalling radio bearer: SRB1

RLC-SAP: AM

Logical channel: DCCH

Direction: UE to NG-RAN
MeasurementReport message
-- ASN1START

-- TAG-MEASUREMENTREPORT-START
MeasurementReport ::=



SEQUENCE {


criticalExtensions




CHOICE {



measurementReport






MeasurementReport-IEs,


criticalExtensionsFuture




SEQUENCE {}


}

}

MeasurementReport-IEs ::=

SEQUENCE {

-- FFS
}

-- TAG-MEASUREMENTREPORT-STOP
-- ASN1STOP

–
RRCReconfiguration
The RRCReconfiguration message is the command to modify an RRC connection. It may convey information for measurement configuration, mobility control, radio resource configuration (including RBs, MAC main configuration and physical channel configuration) including any associated dedicated NAS information and security configuration.

Signalling radio bearer: SRB1
RLC-SAP: AM

Logical channel: DCCH

Direction: Network to UE

RRCReconfiguration message
-- ASN1START

-- TAG-RRCRECONFIGURATION-START
RRCReconfiguration ::= SEQUENCE {


rrc-TransactionIdentifier


RRC-TransactionIdentifier,


criticalExtensions




CHOICE {



rrcReconfiguration




RRCReconfiguration-IEs,


criticalExtensionsFuture


SEQUENCE {}


}

}

RRCReconfiguration-IEs ::= SEQUENCE {

-- FFS

}

-- TAG-RRCRECONFIGURATION-STOP
-- ASN1STOP

	RRCReconfiguration field descriptions

	FFS
FFS.


	Conditional presence
	Explanation

	FFS
	FFS


–
RRCReconfigurationComplete
The RRCReconfigurationComplete message is used to confirm the successful completion of an RRC connection reconfiguration.

Signalling radio bearer: SRB1

RLC-SAP: AM

Logical channel: DCCH

Direction: UE to E‑UTRAN

RRCReconfigurationComplete message
-- ASN1START

-- TAG-RRCRECONFIGURATIONCOMPLETE-START
RRCReconfigurationComplete ::= SEQUENCE {


rrc-TransactionIdentifier


RRC-TransactionIdentifier,


criticalExtensions




CHOICE {



rrcReconfigurationComplete


RRCReconfigurationComplete-IEs,



criticalExtensionsFuture


SEQUENCE {}


}

}

RRCReconfigurationComplete-IEs ::= SEQUENCE {

-- FFS
}

-- TAG-RRCRECONFIGURATIONCOMPLETE-STOP
-- ASN1STOP

	RRCReconfigurationComplete field descriptions

	FFS
FFS


6.3
RRC information elements
6.3.1
System information blocks
6.3.2
Radio resource control information elements

6.3.3
Security control information elements

6.3.4
Mobility control information elements

6.3.5
Measurement information elements

6.3.6
UE capability information elements

6.3.7
Other information elements

6.4
RRC multiplicity and type constraint values
–
Multiplicity and type constraint definitions
Annex A (informative):
Guidelines, mainly on use of ASN.1
A.6
Guidelines regarding use of need codes
The following rule provides guidance for determining need codes for optional downlink fields:

- if the field needs to be stored by the UE (i.e. maintained) when absent:

- use Need M (=Maintain)
- else if the field needs to be released by the UE when absent:

- use Need R (=Release)
- else (UE behaviour upon absence doesn’t fit any of the above conditions) :
- use Need S (=Specified)
- specify the UE behaviour upon absence of the field in the procedural text or in the field description table.
- 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):

- use Need N (=None)
Annex <X> (informative):
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