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1
Introduction
This document provides background for the CR on feature group support indicators in [4,5].
2
Discussion
As mentioned in the RAN#42 minutes [2], RAN#42 approved RP-081131 [3] as guidance for RAN2 on UE capability signalling on feature group support indicators. The main text of [3] is copied below for reference: 
“RAN#42 agreed based on the summary of the discussion on UE capability signalling in [1] that RAN2 will develop feature group support indicators for mandatory LTE High, Medium and Low Priority features in the E-UTRA RRC specification TS36.331. RAN#42 agreed that RAN2 will develop signalling for 32 indicators for the LTE High, Medium and Low priority features which are listed in [1]. RAN2 should agree signalling for these 32 feature group support indicators for the LTE High, Medium and Low priority features in its meeting #64bis on January 12th – 16th, 2009 in order to ensure LTE RRC ASN.1 freezing in March 2009.

RAN#42 also agreed that the grouping of the features listed in [1] will be agreed in the RAN#43 meeting using the summary in [1] as baseline for the grouping. RAN#43 will then capture the agreements of LTE feature grouping and the content of the feature groups to a separate normative annex of TS36.331.”

 Based on the guidance, the decisions on the following items are left to RAN2#64bis:
1. Optionality of the feature group support indicators

2. Location of the 32 feature group support indicators IE in the UE capability signalling
· It should be noted that the indicators have to be placed under one IE: It is not possible to distribute them under separate IEs (e.g., separate UE capabilities), since the actual meaning of the indicators, the grouping of features under the indicators, etc. will be decided later, by RAN#43. (I.e., it is not possible to have some of the indicators, e.g., under phyLayerParameters, or interRAT-Parameters, even though they logically belonged to these groups.)
3. ASN.1 construct of the feature group support indicator IE
4. The skeleton of the normative annex (placeholder for the text on the functionalities related to the indicators) in TS 36.331.
These four items are addressed in the following sub-sections. 
2.1
Optionality of the feature group support indicator IE
The feature groups that are signalled (as supported / non-supported by the UE) using the indicators, are all mandatory Rel-8 features. The purpose of the IE is only to facilitate a phased introduction of the features, but in the final Rel-8 UEs, all of the features are expected to be supported.

Further, it is not expected that similar mechansim would be needed in Rel-9. Hence, at some point of time the indicators are not needed in the new Rel-8 (nor in the later) UEs, and they can be left out, in order to reduce signalling overhead.
 For these reasons, the feature group support IE should be an optional IE.

Proposal#1: Feature group support indicator IE is an optional IE. 

2.2
Location of the feature group support indicator IE in UE capability signalling
In the UE capability signalling, the eNB requests the UE capabilities by sending the UECapabilityEnquiry message, where the UE-RadioAccessCapRequest IE indicates the RATs. The UE sends the response in the UECapabilityInformation message, which contains the information per RAT, depending on the RATs given in the UECapabilityEnquiry message, and on the support of RATs in the UE.
There are two alternatives to place the featureGroupIndicators (sub-)IE in the UECapabilityInformation message:
Alternative 2.2.A: In IE parallel to RAT capability IEs
Alternative 2.2.B: IE inside the UE-EUTRA-Capability IE

In the alternative 2.2.A, the UECapabilityInformation-r8-IEs of UECapabilityInformation message needs to be amended with the following definition (because the IE would not be part of the RAT IEs)
UECapabilityInformation-r8-IEs ::=
SEQUENCE (SIZE (1..maxRAT-Capabilities)) OF SEQUENCE {


rat-Type






RAT-Type,


ueCapabilitiesRAT-Container


OCTET STRING,


featureGroupIndicators



BIT STRING (SIZE (32))



OPTIONAL,

nonCriticalExtension



SEQUENCE {}






OPTIONAL

}    

Additionally, the following changes are needed: 

· UECapabilityEnquiry message needs to be amended with an additional IE (e.g., “featureGroupIndicatorRequest”), to tell that the indicators are requested, e.g., as below:
UECapabilityEnquiry-r8-IEs ::=

SEQUENCE {


ue-RadioAccessCapRequest


UE-RadioAccessCapRequest,

featureGroupIndicatorRequest

ENUMERATED {true}




OPTIONAL,   -- Need OP

nonCriticalExtension



SEQUENCE {}






OPTIONAL
-- Need OP

· Changes in section 10, to reflect that the UE capability information transferred between eNBs is not only RAT-related (to be detailed, if this alternative selected)

· The procedural description, section 5.6.3.3, requires an additional text to describe the inclusion of indicators:
The UE shall:

1>
set the contents of UECapabilityInformation message as follows:

…
2>
if the featureGroupIndicatorRequest is included:

3>
include the bit string containing the indicators;

1> submit the UECapabilityInformation message to lower layers for transmission, upon which the procedure ends;

In the alternative 2.2.B, only the new IE needs to be included as a sub-IE in the UE-EUTRA-Capability IE, as shown in the following: 

UE-EUTRA-Capability ::=



SEQUENCE {


accessStratumRelease



AccessStratumRelease,


ue-Category






INTEGER (1..16),





-- value range FFS

pdcp-Parameters





PDCP-Parameters,


phyLayerParameters




PhyLayerParameters,


rf-Parameters





RF-Parameters,


featureGroupIndicators



BIT STRING (SIZE (32))



OPTIONAL,


measurementParameters



MeasurementParameters,

No changes to procedures of UE capability exchange, nor to other messages, are required.
Common to the both alternatives, also the following description needs to be added to the tabular description (of UE-EUTRA-Capability or UECapabilityInformation, depending if Alternative 2.2.B or 2.2.A is selected):

	featureGroupIndicators

The definitions of the bits in the bit string are described in Annex B.


Because the indicators are meant for temporary use, and in Rel-8 only, it is not feasible to make changes in the procedures and other messages due to this short-term IE. Also changes in ASN.1 should be minimised. Therefore, the alternative 2.2.B is preferred:

Proposal#2: Feature group support indicator IE is placed in the UE-EUTRA-Capability IE.

2.3
ASN.1 construct of the feature group support indicator IE
There are 32 feature group support indicators, each one of them presenting support or non-support of a feature group. That is, the construct has to contain 32 elements, there are two alternatives (resulting in the same number of bits in signalling):
Alternative 2.3.A: Bit string of 32 bits, as presented in section 2.2.

Alternative 2.3.B: Sequence of 32 boolean elements.

Alternative 2.3.A is simple, but the drawback is that it is not possible to use the mnemonic field identifiers for the indicators. 
Alternative 2.3.B allows RAN#43 to allocate mnemonic field identifier names for the indicators (e.g., supportOfVoIP-Optimisations, supportOfMeasEnhancements, etc.). 
The final names of the indicators cannot to be determined by RAN2, because the details are up to RAN#43 decisions. Hence, only generic names with an index (ranging from 1 to 32) can be allocated to the indicators. To allow RAN plenary to rename the parameters from thefrom the beginning of the construct, the indexing has to be reversed (from 32 to 1). This would leave the “spares” to the end, with similar to numbering of spares elsewhere in TS36.331. 

As consequence, the construct of the type identifier would be as follows:
FeatureGroupIndicators ::=


SEQUENCE {


supportOfGroup32




BOOLEAN,


supportOfGroup31




BOOLEAN,

(text removed)


supportOfGroup3





BOOLEAN,


supportOfGroup2





BOOLEAN,


supportOfGroup1





BOOLEAN
}

(text removed)
Naturally, the field and type identifiers need to be associated with each other  (text of alternative 2.2.B in the previous chapter as basis in this case):
UE-EUTRA-Capability ::=



SEQUENCE {


accessStratumRelease



AccessStratumRelease,


ue-Category






INTEGER (1..16),





-- value range FFS

pdcp-Parameters





PDCP-Parameters,


phyLayerParameters




PhyLayerParameters,


rf-Parameters





RF-Parameters,


featureGroupIndicators



FeatureGroupIndicators



OPTIONAL,


measurementParameters



MeasurementParameters,

Applicable to the both alternatives: 

· Since the IE is only for temporary use, and the 32 indicators already contain (according to [1]) some spares to be decided possibly later, there is no need to have any extensions for this IE. 

· The construct is added in the UE-EUTRA-Capability IE (if alternative 2.2.B of the previous section is selected), or in the IEs of UECapabilityInformation (if alternative 2.2.A is selected).

Because the use of the indicators is temporary, the possibility to use mnemonics is not important (and not even mentioned by RAN plenary in their guidance [3]). On the other hand, a simple ASN.1 construct would keep the related ASN.1 specification simpler and more readable, therefore the bit string is more preferred.
Proposal#3: The ASN.1 construct for the feature group support indicator IE is a bit string.
2.4
Skeleton of the normative annex in 36.331
The new normative annex B contains the description of the indicators. Because the meaning of the bits will be defined by RAN#43, practically only an empty table can be inserted. (Current annex B to be renamed as annex C.)
The values of undefined indicators must be set to ‘false’ by the UE. This is to be documented in the annex.  The interpretation of the excluded featureGroupIndicators IE needs to be defined there, too. 

If the alternative 2.3.B is selected, the terms need to be adjusted accordingly, e.g., “Bit number” in the table may need to be changed to “Indicator name”, and the mnemonic names need to be added in the table by RAN#43.
Annex B (normative):
Feature group indicators
This annex contains the definitions of the in bits in featureGroupIndicators.
If the UE includes the optional featureGroupIndicators IE in the UECapabilityInformation message, for a specific indicator, if all functionalities listed in Table B.1 have been implemented and tested, the UE shall set the indicator as ‘true’ (as one), else (i.e. if any one of the functionality listed in Table B.1 have not been implemented or tested), the UE shall set the indicator as ‘false’ (as zero).
The UE shall set all indicators, which do not have a definition in the table B.1, as ‘false’ (as zero).
If the UE does not include the optional featureGroupIndicators IE in the UECapabilityInformation message, the interpretation is the same as if all indicators (which have a definition in table B.1) were set to ‘true’.

NOTE: It is possible for an UE to exclude the featureGroupIndicators IE only after Table B.1 has been frozen (i.e., when no more definitions can be added to table B.1).

Editor’s note: The contents of table B.1 are to be added by RAN#43.
Table B.1: Defintions of feature group indicators
	Index of indicator (bit number)
	Definition (description of the supported functionality, if indicator set to ‘true’)
	Notes

	1
	
	


 (rest of the rows removed)

Proposal#4: Include the normative annex as presented in section 2.4. of this document.
2.5
Considerations on 25.331
In [1] it has been noted for some of the features, namely UTRA to E-UTRA state transitions (features in Group 8 and Group 11 of [1]), that UE capability signalling should be considered in UTRAN specification.
Proposal#1 and Proposal#3 are equally applicable to these features. As for Proposal#4, an Annex similar to that presented in section 2.4 of this document, but only containing relevant features (i.e. UTRA to E-UTRA state transition features), can be inserted in 25.331.
As for the location of the feature group support indicator IE in 25.331, it seems appropriate to include it in the “UE multi-mode/multi-RAT capability” IE. How to include this is FFS (including number of required bits is FFS).
Proposal#1 (UTRA): Feature group support indicator IE is an optional IE. 

Proposal#2 (UTRA): Feature group support indicator IE is placed in the “UE multi-mode/multi-RAT capability” IE. How to include this is FFS (including number of required bits.
Proposal#3 (UTRA): The ASN.1 construct for the feature group support indicator IE is a bit string.
Proposal#4 (UTRA): Include a similar normative annex as presented in section 2.4. of this document, but only containing relevant features (i.e. UTRA to E-UTRA state transition features).
3
Conclusions
The following proposals are made in this document. The CR to TS36.331 according to these proposals is in [4].
Proposal#1: Feature group support indicator IE is an optional IE. 

Proposal#2: Feature group support indicator IE is placed in the UE-EUTRA-Capability IE.

Proposal#3: The ASN.1 construct for the feature group support indicator IE is a bit string. 
Proposal#4: Include the normative annex as presented in section 2.4. of this document.
Proposal#1 (UTRA): Feature group support indicator IE is an optional IE. 

Proposal#2 (UTRA): Feature group support indicator IE is placed in the “UE multi-mode/multi-RAT capability” IE. How to include this is FFS (including number of required bits.

Proposal#3 (UTRA): The ASN.1 construct for the feature group support indicator IE is a bit string.
Proposal#4 (UTRA): Include a similar normative annex as presented in section 2.4. of this document, but only containing relevant features (i.e. UTRA to E-UTRA state transition features).
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