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1 Introduction
During the ASN.1 ad hoc meeting, the principles of using spare values were discussed. However more discussions and clarifications are required on how the spare values are defined and used for both the system information signaling and the dedicated signaling, and for both the downlink signaling and the uplink signaling. In this contribution, we try to clarify the UE behaviors on the spare values and the undefined code points.
2 Discussion
2.1 Using of undefined code points
If a remaining code point which is not defined as a spare value is redefined as a valid value for the UE of the latest release, the UE of the latest release will consider the value as valid. An example of using an undefined remaining code point is given below. “value4” of field1 is a remaining code point at Rel-x which is redefined in Rel-x+1, as field1 has 2bits which refers to 4 code points.
· At Rel-x:

field1

ENUMERATED {value1, value2, value3}

,

· At Rel-x+1:

field1

ENUMERATED {value1, value2, value3, value4}

,

However if a legacy UE receives such value, companies think that this is an encoding error referring to section 5.7.2 in 36.331. The details of decoding errors handling are given below:

	36.331:

5.7.2
ASN.1 violation or encoding error

The UE shall:

1>
when receiving an RRC message on the BCCH, PCCH, CCCH, MCCH or SBCCH for which the abstract syntax is invalid [13]:

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.


2.1.1 DL signalling
According to the background information given above, we have the following observations.
Observation 1: The undefined code point(s) cannot be used for a new value in system information, as the UE receiving the corresponding system information will drop the whole message.

Observation 2: The undefined code point(s) can be used for a new value in DL dedicated signalling, as the network will send a valid value to the UE according to the UE capability.
However the UE behaviours are not clearly defined for DCCH and SC-MCCH in 36.331. The text proposal for clarifying the UE behaviours of DCCH and SC-MCCH can be found in Annex 1.
Proposal 1: To clarify that the legacy encoding error handling also applies to DCCH and SC-MCCH, and capture the text proposal given in Annex 1.
2.1.2 UL signalling
As the network behaviours are not defined in the specification, here we consider the network behaviours same as the UE. In order to use the undefined remaining code point, the UE has to be informed of the eNB capability corresponding to the new value before sending the new value to the eNB. The eNB capability could be also implied by the network signalling from the DL. If the UE sends a new value to the legacy eNB and the new value uses an undefined code point for the legacy eNB, the legacy eNB will drop the whole message, based on the specification description of section 5.7.2 in 36.331.
Observation 3: In order to use the undefined code point for a new value in the UL signalling, the UE has to be informed of the eNB capability corresponding to the new value before sending the new value to the eNB. Otherwise the whole message will be dropped by the legacy eNB.
2.2 Using of spare value
The intention of using spare values is to allow future extension in the signalling, and also to ensure the backward compatibility while transmitting a new value to the legacy UE. If a spare value is re-defined at the latest release, the UE of the latest release will consider this value as a valid configuration, and no specific UE requirements are needed. However if a legacy UE receives a re-defined spare value, the legacy UE will consider the field or value as not comprehended or missing, and details of the UE behaviours can refer to section 5.7 in 36.331.

2.2.1 DL signalling
2.2.1.1 Spare value of a field
For dedicated signalling, same as Observation 2, the network can send the value based on the UE capability.
Observation 4: The spare value can be redefined as a new value in DL dedicated signalling, as the network will send a valid value to the UE according to the UE capability.

For system information, the legacy UE behaviours regarding the spare value of a field can refer to section “5.7.3 Field set to a not comprehended value” in 36.331., as given below:

	36.331:
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;

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 E-UTRAN operation e.g. E-UTRAN not observing conditional presence.




Here we observed the following cases:
Case 1: Spare value of an optional field.
The spare value can be used for an optional field. If the field does not have a default value, the legacy UE will consider the field as absent. If the field has a default value, the legacy UE will use the default value. Then the network can have different controls for the UEs of different releases by using the same field. This means that once the spare value of an optional field is redefined and transmitted, the UE of the latest release will consider this value as valid, and the legacy UE will consider this field as absent. However if we want avoid the impacts on the legacy UE, we should use another new field instead of using a spare value.
Observation 5: The spare value can be redefined as a new value for an optional field in system information.
Case 3: Spare value of a mandatory field.

According to the specification texts given above, the legacy UE receiving the spare value will drop the whole message of DCCH or CCCH. However for other logical channels including BCCH/PCCH/MCCH/SC-MCCH/SBCCH, if the parent field is an option field, the UE will consider the parent field as absent. If the parent field is a mandatory field, the UE will consider the parent field as not comprehended. Until the field is at the message level, the whole field will be ignored. As such we think the spare value handling for the mandatory field can be listed as follows:

· Spare value used at the message level: the spare value can be used at the message level to allow critical extension, this means that the network may only want to send a system information of a new release so as to support the new UE. 
· Spare value used for a field whose parent field is an optional field: The network can have different controls for the UEs of different releases by using the same field.
· Spare value used for a field whose parent field is a mandatory field: As long as the spare value of the field does not result in the drop of the message, the spare value can be redefined.
Observation 6: The spare value can be redefined as a new value for a mandatory field in system information.
According to the analysis given for the system information, the spare values should be defined for those undefined code points so as to allow potential future extension, and to avoid the waste of unused code points.
Proposal 2: The spare value should be defined for those undefined code points in the system information.
2.2.1.2 Spare field
For system information, the legacy UE behaviours regarding the spare field could refer to section “5.7.5 Not comprehended field” in 36.331., as given as follows:
	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.




If the spare field is a mandatory field, the UE behaviours are not clearly specified. If the UE follows the behaviours given in section 5.7.5 of 36.331, a missing mandatory field would mean that the UE shall drop the whole message. On example of the mandatory spare field is in the MIB as given below:
	MasterInformationBlock ::=


SEQUENCE {


dl-Bandwidth





ENUMERATED {












n6, n15, n25, n50, n75, n100},


phich-Config





PHICH-Config,


systemFrameNumber




BIT STRING (SIZE (8)),


spare







BIT STRING (SIZE (10))

}


Observation 7: The UE behaviours on the spare field are not clearly specified.
From our understanding, the bits encoded for the spare field are always there for the legacy UE not matter what value(s) are used for the spare field. This means that the legacy UE always ignores the bits used for spare field and treats the rest of the message as normal. But confirmations from the UE vendors are required.

Proposal 3: The UE treat the rest of the system inform as if the spare field was absent no matter if the spare field is mandatory or optional, and capture the text proposal given in Annex 2.
A text proposal capturing Proposal 3 is given in Annex 2.
2.2.2 UL signalling
As the network behaviours are not defined in the specification, here we consider the network behaviours same as the UE. In order to redefine the spare value as a new value for the UE, the UE has to be informed of the eNB capability corresponding to the new value before sending the new value to the eNB. Otherwise the legacy eNB will consider the field as not comprehended. As the UE behaviours should be always under the control of the network, an unexpected value/field should not be sent by the UE. On example is the RRCConnectionRequest message as given below:
	RRCConnectionRequest ::=


SEQUENCE {


criticalExtensions




CHOICE {



rrcConnectionRequest-r8



RRCConnectionRequest-r8-IEs,



criticalExtensionsFuture


SEQUENCE {}


}

}

RRCConnectionRequest-r8-IEs ::=

SEQUENCE {


ue-Identity






InitialUE-Identity,


establishmentCause




EstablishmentCause,


spare







BIT STRING (SIZE (1))

}

InitialUE-Identity ::=



CHOICE {


s-TMSI







S-TMSI,


randomValue






BIT STRING (SIZE (40))

}

EstablishmentCause ::=



ENUMERATED {











emergency, highPriorityAccess, mt-Access, mo-Signalling,











mo-Data, delayTolerantAccess-v1020, mo-VoiceCall-v1280, spare1}




As the example given above, if the UE sends a new establishmentCause, the legacy eNB will consider the field as not comprehended. As the establishmentCause is a mandatory field, the whole RRCConnectionRequest message will be dropped by the legacy eNB.
Observation 8: In order to redefine the spare value as a new value in the UL signalling, the UE has to be informed of the eNB capability corresponding to the new value before sending the new value to the eNB. Otherwise the field/message will be dropped by the legacy eNB.
3 Conclusion
According to the analysis given above, we have the following observations and proposals:
Observation 1: The undefined code point(s) cannot be used for a new value in system information, as the UE receiving the corresponding system information will drop the whole message.

Observation 2: The undefined code point(s) can be used for a new value in DL dedicated signalling, as the network will send a valid value to the UE according to the UE capability.

Observation 3: In order to use the undefined code point for a new value in the UL signalling, the UE has to be informed of the eNB capability corresponding to the new value before sending the new value to the eNB. Otherwise the whole message will be dropped by the legacy eNB.
Observation 4: The spare value can be redefined as a new value in DL dedicated signalling, as the network will send a valid value to the UE according to the UE capability.

Observation 5: The spare value can be redefined as a new value for an optional field in system information.
Observation 6: The spare value can be redefined as a new value for a mandatory field in system information.
Observation 7: The UE behaviours on the spare field are not clearly specified.
Observation 8: In order to redefine the spare value as a new value in the UL signalling, the UE has to be informed of the eNB capability corresponding to the new value before sending the new value to the eNB. Otherwise the field/message will be dropped by the legacy eNB.
Proposal 1: To clarify that the legacy encoding error handling also applies to DCCH and SC-MCCH, and capture the text proposal given in Annex 1.
Proposal 2: The spare value should be defined for those undefined code points in the system information.

Proposal 3: The UE treat the rest of the system inform as if the spare field was absent no matter if the spare field is mandatory or optional, and capture the text proposal given in Annex 2.
Proposal 4: RAN2 is kindly requested to confirm the understanding given in the Observations, and discuss if further clarifications are required in the specification.
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Annex 1
The text proposal for clarifying the encoding error is given as follows:

	4.1.1 5.7.2
ASN.1 violation or encoding error

The UE shall:

1>
when receiving an RRC message on the BCCH, PCCH, CCCH, MCCH, DCCH, SC-MCCH or SBCCH for which the abstract syntax is invalid [13]:

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.




Annex 2

The text proposal for clarifying the spare field in system information is given as follows:
	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.

NOTE:
If the field corresponds to the spare field in MasterInformationBlock, the UE shall treat the rest of the message as if the field was absent.




