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Discussion and decision
1 Introduction

This contribution provides a brief summary of the e-mail review of the 36.331 CR on Extension of Band Numbers and ARFCN. The e-mail review did not result in an agreed CR, as it was not possible to conclude a number of general issues. This report focusses on these main issues, and includes some proposals that RAN2 is requested to conclude.
2 Discussion

During the e-mail discussion a number of somewhat larger issues were raised. For each of these an attempt is done to describe the status, to summarise the discussion and to come to a proposed way forward.

Release (related to UE capabilities)

The initial versions of the CR introduced the extended value ranges FBI & EARFCN only from REL-9 onwards. Correspondlingly, the CR included late REL-8 extension of the UE EUTRA capabilities. Such extensions would normally be placed somewhere within IE UE-EUTRA-Capability. However, a container for late corrections to this IE was introduced only in REL-9 (i.e. –v9v0). Hence, it was proposed to carry the REL-8 extensions in a container for late corrections at the level of the UECapabilityInformation message.

However, it was pointed out that such an approach does not cover the transfer in other RATs (i.e. 25.331 refers to UE-EUTRA-Capability). If we would stick to introducing the feature in REL-8, and switch to using the late corrections container included in UE-EUTRA-Capability-v940-IEs we would have to introduce REL-9 ASN.1 in REL-8. The rapporteur considered such an approach to be undesirable (noting the problems in UTRA) and hence suggested to consider introducing the extended value ranges for FBI & EARFCN only from REL-9 onwards.

So far, only a limited number of companies expressed an option. As all supported the idea of introducing the extensions from REL-9, the CR was updated accordingly. However, given the limited responses received, RAN2 is requested to conclude the following proposal:

Proposal 1
Introduce the extended value ranges for FBI & EARFCN from REL-9 onwards.

How many values to add

The rapporteur highlighted that the CR extends the FBI range from 1..64 to 1..256 and the EARFCN fro 0..65535 to 0..262143. Furthermore, he remarked that in most cases we signal the extended range i.e. 65..256 and 65536..262143, in which case we don’t use all code points potentially available given the size of the field. Some companies wondered if it would be better for the extension to add 128 and 131072 values respectively, so the extensions used to signal the extended values would use all code points.

The rapporteur pointed out that for EARFCN the CR also introduces a revision of the IE covering the full range and that it is not unlikely that the same will happen to the FBI. Reducing the additional values will imply that these revised IE versions will instead include unused code points. Moreover, if those revised IE versions might actually be used more frequently than the extensions covering the additional values.

It was also remarked that unused values can only be avoided by doubling the range (i.e. in that case both the –vnx0 extension and the –rn revision will not have unused code points). Such an approach would however mean that we would have to come back to our previous agreement to add more values, which seems undesirable given the effort involved to introduce the extensions.
Hence, the rapporteur wondered if having some unused code points really is a problem that needs to be solved and invited companies to express an option. A few companies expressed a preference to avoid unused code points, and the following potential options were suggested:

a) Stick to the current CR, which is based on the principle that the number of values of the IE covering the full range is a power of 2 (while there are unused code points in the extensions covering the additional values)

b) Ensure that the number of values added is a power of 2 (shifting the unused code points to the IE covering the full range)

c) Reduce the number of values added i.e. add 64 FBI and 65536 EARFCN values (no unused code points, but reverting the previous agreement)

Given the limited discussion and the lack of clear preference, the rapporteur suggests RAN2 to conclude the following proposal:

Proposal 2
RAN2 is requested to discuss and conclude if there is a need to introduce changes to avoid/ reduce unused code points, and if so select one of the options listed in the previous
Use critical extension

Some companies suggested to introduce critical extension for some IE (i.e. to create a revision for an existing IE, duplicating some ASN.1) as this would simplify the signalling. The Rapporteur indicated that during the last meeting we more or less agreed to stick to the general principle to use non-critical extensions unless there really is an issue.

Should we accept to use critical extensions, it is assumed this should really be done for a limited number of cases i.e. we would need to have some kind of criterion to decide in which case it is acceptable to introduce a critical extension. There was limited discussion on this topic. One suggestion provided was to use the size of the other fields as a criterion. On the other hand, considering that use of non-critical extensions was mainly selected to avoid duplicating ASN.1 definitions, the number of fields might be a more appropriate criterion. E.g. we could possibly accept critical extensions for IEs only including a single other field besides the FBI or EARFCN.
Given the limited discussion and the lack of clear direction, the rapporteur suggests RAN2 to further discuss and conclude issue.

Proposal 3
RAN2 is requested to discuss and conclude if there is a benefit to introduce ciritical extensions for some IEs in order to simplify the signalling.

NOTE

For further background about the issue, in particular regarding 'linked lists', see [3].

3 Conclusion & recommendation
This paper discusses other potential triggers for clearing the deprioritisation information. RAN2 is requested to conclude the following proposal:

Proposal 1
Introduce the extended value ranges for FBI & EARFCN from REL-9 onwards.

Proposal 2
RAN2 is requested to discuss and conclude if there is a need to introduce changes to avoid/ reduce unused code points, and if so select one of the options listed in the previous

Proposal 3
RAN2 is requested to discuss and conclude if there is a benefit to introduce ciritical extensions for some IEs in order to simplify the signalling.
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A Overview of extension cases (Annex)

	No
	IE
	Approach
	Comment

	
	Broadcast
	
	

	1
	SIB1

>freqBandIndicator
	Add extension including extended FBI value
	REL-8, single band

	2
	SIB1

>multiBandInfoList
	Add linked list with for each entry using extended range an extension including the extended FBI value
	REL-8, multiple bands

	3
	SIB2

>ul-CarrierFreq
	Add extension including extended ARFCN value, conditional to legacy field being included and set to max
	REL-8, single frequency

	4
	SIB5

>interFreqCarrierFreqList

>>dl-CarrierFreq
	Add linked list with for each entry using extended range an extension including the extended ARFCN value
	REL-8, multiple frequencies

<Independent list would require revision of IE>

	5
	SIB5

>interFreqCarrierFreqList

>>multiBandInfoList
	Add independent list including the bands using extended range
	REL-8, multiple frequencies + multiple bands



	6
	SIB15

>sai-InterFreqList
	Refer to REL-11 version of ARFCN
	REL-11, single band

	
	Dedicated
	
	

	1
	UL: InterFreqRSTDMeasurementIndication

> rstd-InterFreqInfoList
	Add extension including extended ARFCN value using EM in IE, i.e. existing field is also signalled.

UE sets original field to maxEARFCN
	REL-10, multiple frequencies

	2
	UL: ProximityIndication

> carrierFreqEUTRA
	Add extension including extended ARFCN value using EM in IE, using additional choice (i.e. legacy field is not signalled)
	REL-9, single frequency

	3
	RRCConnectionReconfiguration

> SCellToAddMod
	Add extension including extended ARFCN value, conditional to legacy field being included and set to max, using EM in IE
	REL-10, multiple frequencies

	4
	RRCConnectionRelease

>redirectedCarrierInfo
	Add extension including extended ARFCN value

Replacing original field
	REL-8, single frequency

(As EM is already used for REL-10 extension)

	5
	RRCConnectionRelease

>idleModeMobilityControl
	Add linked list with for each entry using extended range an extension including the extended ARFCN value
	REL-8, multiple frequencies

	6
	RRCConnectionReconfiguration

>radioResourceConfigCommonSCell
	Add extension including extended ARFCN value using EM in RadioResourceConfigCommonSCell
	REL-10, multiple frequencies

	7
	RRCConnectionReconfiguration

>MobilityControlInfo

>>carrierFreq
	Add extension including extended ARFCN value, using EM in MobilityControlInfo

Replacing original field
	REL-8, single frequency

	8
	RRCConnectionReconfiguration

>MeasConfig

>>measObjectToAddModList

>>>measObjectToAddMod

>>>>measObjectEUTRA

>>>>>carrierFreq
	Add linked list with for each entry using extended range an extension including the extended ARFCN value using EM in MeasConfig
	REL-8, multiple frequency

	9
	UL: UECapabilityInformation
> ue-CapabilityRAT-ContainerList
>>ueCapabilityRAT-Container
>>>UE-EUTRA-Capability
>>>>RF-Parameters

>>>>>SupportedBandListEUTRA 

>>>>>>SupportedBandEUTRA
	Add linked list with for each entry using extended range an extension including the extended ARFCN value using NCE at message level?

(UE has to set maxEARFCN in legacy field, as it does not know network supports extended signalling)
	REL-8, multiple band

<For UE-EUTRA capabilities a late corrections container was introduced in v940. If used for REL-8 extensions, it measns REL-9 definitions need to be introduced in REL-8>

	10
	UL: UECapabilityInformation
> ue-CapabilityRAT-ContainerList
>>ueCapabilityRAT-Container
>>>UE-EUTRA-Capability
>>>>RF-Parameters-v1020

>>>>>SupportedBandCombination

>>>>>>BandCombinationParameters

>>>>>>>BandParameters

>>>>>>>>bandEUTRA
	Add linked list with for each entry using extended range an extension including the extended ARFCN value using regular NCE at IE level?

(UE has to set maxEARFCN in legacy field, as it does not know network supports extended signalling)
	REL-8, multiple band

	11
	UL: UEInformationResponse

>RLF-Report

>>failedPCellId
	Add extension including extended ARFCN value in REL-10 specific extension addition group
	REL-10, single frequency

	12
	UL: UEInformationResponse

>RLF-Report

>>MeasResultList2EUTRA
	Add linked list with for each entry using extended range an extension including the extended ARFCN value using late corrections container
	REL-9, multiple frequencies

<As we don't want to redefine IE>

	13
	UL: UEInformationResponse
>LogMeasInfo
>>MeasResultList2EUTRA
	Add linked list with for each entry using extended range an extension including the extended ARFCN value using EM in LogMeasInfo
	REL-10, multiple frequencies

	14
	UL: UEInformationResponse
>ConnEstFailReport
>>MeasResultList2EUTRA
	Add linked list with for each entry using extended range an extension including the extended ARFCN value using EM in ConnEstFailReport
	REL-11, multiple frequencies

	14
	HandoverPreparationInformation
> as-Config
>>sourceDl-CarrierFreq
	Add linked extension including the extended ARFCN value using NCE in HandoverPreparationInformation
	REL-8, single frequency

Put reserved in legacy field

	15
	HandoverPreparationInformation
>rrm-Config

>>candidateCellInfoList
	Add linked extension including the extended ARFCN value using EM in CandidateCellInfo
	REL-10, multiple frequencies

Put reserved in legacy field
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