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1
Introduction
During the Rel-12 ASN.1 review, it was discussed whether to always define spares for IEs which have unused code points. See below for discussion from that time.

	ERI-105
	RadioResourceConfigDedicated
	The IE RLF-TimersAndConstants contains a field  t313-r12 that has 7 enumerated code points. Since 7 code points requires 3 bits and 3 bits can represent 8 bit combinations, it could be motivated to introduce a spare value.
	2
	Introduce a spare value

RLF-TimersAndConstantsSCG-r12 ::=


CHOICE {


release







NULL,


setup







SEQUENCE {



t313-r12






ENUMERATED {













ms0, ms50, ms100, ms200, ms500, ms1000, ms2000, spare1},

Rap: No need to introduce spares in dedicated signalling as there is no difference compared to undefined value (and E-UTRAN anyhow will only use it towards UEs supporting the value, so no need)
CATT> As the spare value does not introduce extra bit, we would accept it.
ERI: Spare values are generally only used in dedicated signaling where unused bit combinations are defined as spares. This is nothing unusual in RAN2. What has changed?

Rap: In my understanding the general principle is not to introduce spares for dedicated fields (as not different from undefined code point so no need). I am aware we are not consistent. I suggest to not introduce, but am open to discuss the general principle – would require separate paper

( TBC No change (not needed)
-
Ericsson thinks we can also take the spare value into use in a later release even if we don’t define it today. However, indicating “spare” makes it more likely that we take it into use rather than introducing a later field. 

=>
No need to add the spare explicitly. 
	-/ TDoc Eri?


Observation 1: According to Rel-12 ASN.1 review, spares should only be defined when necessary.

During the Rel-13 ASN.1 review, it was noted that the spare handling has once again been inconsistent across the different CRs, as pointed out by e.g. review issue N.004. 
	N.004
	Several
	Do we define spares where they can be defined, or leave them out? Different IEs have different handling for these, would be nice to have a general rule about that.
	3
	Discuss whether we need more rules about defining spares when possible.
Samsung: Would be good to be (more) consistent. Note that undefined code point has same/ similar handling but we never seem to use them later

Ericsson: During the previous ASN.1 review it was concluded that spare values should be defined for system information broadcast but there are no obvious reasons to define them for dedicated signaling. Perhaps this should be captured in the guidelines.

ZTE: Not sure if the current using of spare has any ambiguity or problem.
	Open (ASN.1)

TDoc Nokia ASN.1 AH


In this contribution, we discuss what to do for that in Rel-13.
2
Use of spares in ASN.1
Spares are normally used to indicate extendibility of fields of type ENUMERATED when it is envisioned extensions may be needed. 

Example 1: Consider the following ASN.1 that defines a SEQUENCE containing three different fields of type ENUMERATED:

-- ASN1START

ExampleSequence ::= SEQUENCE {


field1

ENUMERATED {value1, value2, value3, value4},


field2

ENUMERATED {value1, value2, value3, spare},


field3

ENUMERATED {value1, value2, value3}

}
-- ASN1STOP

In this case, field1 is not extendible but field2 has a spare value that can be later extended. However, semantically also field3 can be extended since there is an unused code point because only 3 values are defined but 2 bits are needed to encode them.

Observation 2: field2 and field3 have essentially the same extendibility: The only difference is that field2 explicitly shows the extendibility.

Overall, we think that we should stick to the Rel-12 guideline as much as possible. Therefore, we propose:

Proposal 1: Do not define spares for fields unless the need for extendibility is known when the field is defined.

Proposal 2: Capture a new guideline about use of spares in RRC in section A.4.3.2 as shown in Annex A.

3
Resolving issues with spares in Rel-13
3.1
Extendible ENUMERATED fields without spares 

The following extendible fields have been added to Rel-13 without having spares explicitly defined (as per the Rel-12 guideline):
· SystemInformationBlockType1: si-WindowLength-v13xy
· UEInformationResponse: droppedQCI-r13
· SystemInformationBlockType19: minHyst-r13, discHystMaxRelayUE-r13, discHystMinRelayUE-r13, discHystMaxRemoteUE-r13
· SystemInformationBlockType20: modificationPeriod-r13

· CQI-ReportConfig: cri-ConfigIndex-r13, cri-ConfigIndex2-r13

· CSI-RS-Info: codebookConfigN1-r13, codebookConfigN2-r13, codebookOverSamplingRateConfig-O1-r13, codebookOverSamplingRateConfig-O1-r13

· EPDCCH-Config: mpdcch-NumRepetition-RA-r13, numberPRB-Pairs-v13xy::setup
· PDSCH-Config: pdsch-maxNumRepetitionCEmodeA-r13
· PRACH-Config: maxNumPreambleAttemptCE-r13

· PUSCH-Config: pusch-maxNumRepetitionCEmodeA-r13

· RadioResourceConfigCommon: mpdcch-NumRepetition-Paging-r13

· RLC-Config: t-StatusProhibit-v13xy

· SoundingRS-UL-Config: SoundingRS-UL-ConfigDedicatedUpPTsExt-r13::cyclicShift-r13, SRS-ConfigAp-r13::cyclicShiftAp-r10


· MeasObjectEUTRA: MeasRSSI-Config-r13::rmtc-Period-r13, MeasRSSI-Config-r13::measDuration-r13
We would note that these fields can all be left as they are since they follow the Rel-12 guidelines, but also that they are all extendible in the future if need be.
There is also one exceptional case define without spares but with ellipsis:

· WLAN-Status-r13: The field is defined with 6 values and ellipsis – this would allow 2 spares before the ellipsis.
Since ellipsis carries some overhead, it should be considered whether it is really needed.

Proposal 3: Discuss in RAN2#93 whether ellipsis is needed for WLAN-Status-r13 or not.

3.2
Extendible ENUMERATED fields with spares 
The following extendible fields have been added to Rel-13 with spares explicitly defined (i.e. against the basic Rel-12 principle):

· SystemInformationBlockType5: t360-r13

· LWA-Configuration: lwa-AssociationTimer-r13

· PDCP-Config: statusPDU-Periodicity-r13

· SL-DiscResourcePool: discPeriod-v13x0::setup

· SL-GapConfig: SL-GapPattern-r13::gapPeriod-r13

For all of these fields, it should be considered whether extendibility of these fields is really needed. Unless there is an explicit reason, the spares could be removed, as per the Rel-12 guidelines discussed above.
Proposal 4: Remove explicitly defined spares from the following fields:
· SystemInformationBlockType5: t360-r13

· LWA-Configuration: lwa-AssociationTimer-r13

· PDCP-Config: statusPDU-Periodicity-r13

· SL-DiscResourcePool: discPeriod-v13x0::setup

· SL-GapConfig: SL-GapPattern-r13::gapPeriod-r13
4
Conclusions
We have discussed the use of spares in ASN.1 and concluded it would be good to stick to previous principle (i.e. olnly define spares if extendibility is known at the time). Based on that, we propose the following:

Proposal 1: Do not define spares for fields unless the need for extendibility is known when the field is defined.
Proposal 2: Capture a new guideline about use of spares in RRC in section A.4.3.2 as shown in Annex A.
Proposal 3: Discuss in RAN2#93 whether ellipsis is needed for WLAN-Status-r13 or not.

Proposal 4: Remove explicitly defined spares from the following fields:

· SystemInformationBlockType5: t360-r13

· LWA-Configuration: lwa-AssociationTimer-r13

· PDCP-Config: statusPDU-Periodicity-r13

· SL-DiscResourcePool: discPeriod-v13x0::setup

· SL-GapConfig: SL-GapPattern-r13::gapPeriod-r13
Annex A: Guidelines on spares
The proposal below shows an example of how to capture the guideline on spares in RRC specification.

	A.4.3.2
Further guidelines

Further to the general principles defined in the previous section, the following additional guidelines apply regarding the use of extension markers:

-
Extension markers within SEQUENCE

-
Extension markers are primarily, but not exclusively, introduced at the higher nesting levels

-
Extension markers are introduced for a SEQUENCE comprising several fields as well as for information elements whose extension would result in complex structures without it (e.g. re-introducing another list)

-
Extension markers are introduced to make it possible to maintain important information structures e.g. parameters relevant for one particular RAT

-
Extension markers are also used for size critical messages (i.e. messages on BCCH, PCCH and CCCH), although introduced somewhat more carefully

-
The extension fields introduced (or frozen) in a specific version of the specification are grouped together using double brackets.

-
Extension markers within ENUMERATED

-
Spare values are only added when defining a field when it is known the field needs extensions. Otherwise, spare values are not defined. 

-
When used, spare values are added until the number of values reaches the next power of 2, while the extension marker caters for extension beyond that limit

-
A suffix of the form "vXYZ" is used for the identifier of each new value, e.g. "value-vXYZ".

-
Extension markers within CHOICE:

-
Extension markers are introduced when extension is foreseen and when comprehension is not required by the receiver i.e. behaviour is defined for the case where the receiver cannot comprehend the extended value (e.g. ignoring an optional CHOICE field). It should be noted that defining the behaviour of a receiver upon receiving a not comprehended choice value is not required if the sender is aware whether or not the receiver supports the extended value.

-
A suffix of the form "vXYZ" is used for the identifier of each new choice value, e.g. "choice-vXYZ".

Non-critical extensions at the end of a message/ of a field contained in an OCTET or BIT STRING:

-
When a nonCriticalExtension is actually used, a "Need" statement should not be provided for the field, which always is a group including at least one extension and a field facilitating further possible extensions. For simplicity, it is recommended not to provide a "Need" statement when the field is not actually used either.

Further, more general, guidelines:

-
In case a need statement is not provided for a group, a "Need" statement is provided for all individual extension fields within the group i.e. including for fields that are not marked as OPTIONAL. The latter is to clarify the action upon absence of the whole group.


