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1 Introduction

In the recent market, there are some UEs which indicate different Release from UE’s proper Release. For example some UEs supporting FDD-TDD CA (Joint CA) indicate Release 11 while the function of Joint CA is Release 12. In this document I would like to describe whether these UEs are applicable to corresponding Test cases or not.
2 Discussion

2.1 Back ground
In the recent market some UEs indicate Release different from proper Release. For example some UEs supporting FDD-TDD CA (Joint CA) indicate Release 11 while the function of Joint CA is Release 12 and later. This situation what is called “Early implementation” causes following problems.
1) Test applicability for early implementation UE is not defined and applicability is unclear.
2) These UEs cannot be used for getting validation in current GCF scheme and progress of validation is delayed.
In this document, I would like to describe whether these UEs are applied to corresponding Test cases or not, focused on the function “Joint CA”.

2.2 Feasibility of testing early implementation UEs
Firstly UE’s supporting bands are indicated in following way defined in TS 36.331 [1]. FreqBandIndicator is defined according to maxFBI and UE can indicate both FDD Band and TDD Band simultaneously regardless of whether UE is Release 12 or not.
6.3.4
Mobility control information elements

–
FreqBandIndicator

The IE FreqBandIndicator indicates the E-UTRA operating band as defined in TS 36.101 [42, table 5.5-1]. If an extension is signalled using the extended value range (as defined by IE FreqBandIndicator-v9e0), the UE shall only consider this extension (and hence ignore the corresponding original field, using the value range as defined by IE FreqBandIndicator i.e. without suffix, if signalled).
FreqBandIndicator information element

-- ASN1START

FreqBandIndicator ::=




INTEGER (1..maxFBI)
FreqBandIndicator-v9e0 ::=



INTEGER (maxFBI-Plus1..maxFBI2)

FreqBandIndicator-r11 ::=



INTEGER (1..maxFBI2)
-- ASN1STOP

6.4
RRC multiplicity and type constraint values

–
Multiplicity and type constraint definitions

-- ASN1START

maxACDC-Cat-r13



INTEGER ::=
16
-- Maximum number of ACDC categories (per PLMN)

<Many rows are skipped>

maxFBI





INTEGER ::= 64
-- Maximum value of fequency band indicator
maxFBI-Plus1




INTEGER ::= 65
-- Lowest value extended FBI range

maxFBI2





INTEGER ::= 256
-- Highest value extended FBI range
maxFreq





INTEGER ::= 8
-- Maximum number of carrier frequencies

maxFreqIDC-r11



INTEGER ::= 32
-- Maximum number of carrier frequencies that are












-- affected by the IDC problems

<Many rows are skipped>
maxWLAN-Id-Report-r14

INTEGER ::= 32
-- Maximum number of WLAN IDs to report

-- ASN1STOP

Following is part of ASN.1 relevant to UE’s Band indicator from [1]. As you can see from below all of the parameters are defined in Rel-10 (-r10). This means Rel-10 or 11 UEs can support both FDD and TDD band simultaneously. In other words Rel-10 and 11 UEs can define Joint CA function only by using original ASN.1.
BandParameters-r10 ::= SEQUENCE {


bandEUTRA-r10



FreqBandIndicator,


bandParametersUL-r10


BandParametersUL-r10




OPTIONAL,


bandParametersDL-r10


BandParametersDL-r10




OPTIONAL

}

BandParametersDL-r10 ::= SEQUENCE (SIZE (1..maxBandwidthClass-r10)) OF CA-MIMO-ParametersDL-r10

CA-MIMO-ParametersDL-r10 ::= SEQUENCE {


ca-BandwidthClassDL-r10



CA-BandwidthClass-r10,


supportedMIMO-CapabilityDL-r10

MIMO-CapabilityDL-r10



OPTIONAL

}
CA-BandwidthClass-r10 ::= ENUMERATED {a, b, c, d, e, f, ...}

MIMO-CapabilityDL-r10 ::= ENUMERATED {twoLayers, fourLayers, eightLayers}

Moreover RAN4 concludes that UEs supporting future functions have to fulfil additional requirements in future release in TS 36.307[2]. In this case, when Rel-10 or 11 UEs support Joint CA, these UEs shall fulfil the Joint CA requirement defined in Release 12 specifications.
3A
Release independent features
3A.0
General

TSG-RAN has agreed for certain features (see the following clauses) to introduce them in a "release independent way".

This means for each feature:

-
it is "introduced" in a release N, i.e. TS 36.101 [2] and TS 36.133 [3] of release N define certain UE requirements for this feature; the feature is indicated in the tables of the following clauses;

-
it is "release independent" starting from a release M (M<N); M for the given feature is provided in the tables of the following clauses;

-
UEs supporting this feature have to fulfill additional requirements in release M or higher which are specified in one or more Annexes of TS 36.307 of release N; the applicable Annexes for a given feature are provided in the tables of the following clauses.
The applicable UE Categories are specified in TS 36.306 [4] according to the release to which the UE conforms.
2.3 Precedent for similar case
Similar situations how to handle early implementation UEs have been already discussed in RAN5. For example, TCs about UL 64QAM can be optionally executed from Release 12 while function of UL 64QAM itself is Release 13. This is described in TS 36.521-2 like following way. As additional information (Note 1), how to handle Rel-12 UE supporting UL 64QAM is described.
Table 4.1-1: Applicability of RF conformance test cases, ref. TS 36.521-1 [1]
	Clause
	Title
	Release
	Applicability
	Tested Bands / CA-Configurations

Selection
	Additional Information

	
	
	
	Condition
	Comments
	
	

	
	Transmitter Characteristics

	<Many rows are skipped>

	6.5.2.1_1
	Error Vector Magnitude (EVM) for UL 64QAM
	Rel-13
	C147
	UE supporting E-UTRA and UL 64QAM
	D01
	FDD;

(Note 1)

	
	
	
	
	
	
	TDD;

(Note 1)

	<Many rows are skipped>

	6.5.2A.1.1_1
	EVM for CA (intra-band contiguous DL CA and UL CA) with UL 64QAM
	Rel-13
	C148
	UE supporting E-UTRA and intra-band contiguous DL CA and UL CA and UL 64QAM.
	E01
	FDD

(Note 1)

	
	
	
	
	
	
	TDD

(Note 1)

	<Many rows are skipped>

	Note 1:
Due to UE capability signalling for UL 64QAM is introduced from Rel-12, this test case can optionally be executed with a Rel-12 UE.
Note 2:
For a transition period until RAN5#72, this condition in version 13.0.0 of 36.521-2 shall be used. This is to ensure no test coverage is lost before the UL 64QAM test case becomes available.

Note 3:
Equivalent aggregated bandwidth is defined as: 
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This additional information is added only into test applicability spec TS 36.521-2. Test applicability of each TC in TS 36.521-1 or 36.521-3 is not updated like below.
6.5.2.1_1
Error Vector Magnitude (EVM) for UL 64QAM

6.5.2.1_1.2
Test applicability

This test applies to E-UTRA UE from release 13 and forward that support UL 64QAM.
Moreover, RAN5 signalling group is also using similar note in signalling applicability spec TS 36.523-2. As you can see from following applicability in TS 36.523-2[3], additional Note for particular case (like early implementation) is added. Signalling group also added this information only into applicability spec.
Table 4-1: Applicability of tests and additional information for testing
	Clause
	TC Title
	Release
	Applicability
	
	

	
	
	
	Condition
	Comment
	Number of TC Executions

	6
	IDLE MODE
	
	
	
	

	<Many rows are skipped>

	7.1.3.11.5
	FDD-TDD CA / Correct HARQ process handling / DCCH and DTCH / TDD PCell and FDD SCell
	Rel-12
	C234a
	UE supporting E-UTRA FDD and TDD and 2DL CA and 1UL CA
	

	7.1.3.12
	TDD additional special subframe configuration / Special subframe pattern 9 with Normal Cyclic Prefix / CRS based transmission scheme
	Rel-11
	C175
	UEs supporting E-UTRA TDD and TDD special subframe config
	Note 7

	7.1.3.12a
	TDD additional special subframe configuration / Special subframe pattern 7 with Extended Cyclic Prefix / CRS based transmission scheme
	Rel-11
	C175
	UEs supporting E-UTRA TDD and TDD special subframe config
	Note 7


Table 4-1b: Number of TC Executions - Notes

	Note 7:
This TC can optionally be executed by Rel-9 UE and onwards till the release indicated in the Release column.


2.4 How to reflect in RAN5 specifications

As described in section 2.3, we can use same approach how to treat early implementation UEs about Joint CA. Update is only for applicability spec TS 36.521-2, and test applicability in TS 36.521-1 and 36.521-3 is not updated. Proposed description is below.
4.1
RF conformance test cases

Table 4.1-1: Applicability of RF conformance test cases, ref. TS 36.521-1 [1]

	Clause
	Title
	Release
	Applicability
	Tested Bands / CA-Configurations

Selection
	Additional Information

	
	
	
	Condition
	Comments
	
	

	
	Transmitter Characteristics

	7.3A.5
	Reference sensitivity level for 3DL CA
	Rel-10
	C121
	UE supporting E-UTRA and 3DL with intra-band contiguous CA or 3DL with inter-band CA, or 3DL with intra-band contiguous and inter-band CA
	E07
	FDD

	
	
	
	
	
	
	TDD

	
	
	Rel-11
	C122
	UE supporting E-UTRA and 3DL with intra-band non-contiguous and inter-band CA, or 3DL with intra-band non-contiguous and intra-band contiguous CA
	E07
	FDD

	
	
	
	
	
	
	TDD

	
	
	Rel-12
	C123
	UE supporting E-UTRA and 3DL CA with FDD-TDD CA (Note xx1)
	E07
	FDD-TDD

	<Many rows are skipped>

	10.2_1
	TDD MBMS performance (Fixed Reference Channel) (Release 13 and forward)
	Rel-13
	C04
	UE supporting E-UTRA TDD and MBMS
	Performed once
	

	Note 1:
Due to UE capability signalling for UL 64QAM is introduced from Rel-12, this test case can optionally be executed with a Rel-12 UE.

Note 2:
For a transition period until RAN5#72, this condition in version 13.0.0 of 36.521-2 shall be used. This is to ensure no test coverage is lost before the UL 64QAM test case becomes available.

Note 3:
Equivalent aggregated bandwidth is defined as: 
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Note xx1:
This test case can optionally be executed with a Rel-10 or Rel-11 UE.


3 Proposal
Proposal 1: 
RAN5 RF WG conclude that UEs supporting Joint CA are optionally applied to corresponding Test cases even if UEs are release 10 or 11.
Proposal 2: 
Test applicability in TS 36.521-2 is updated in a way described in “2.4 How to reflect in specifications”

Proposal 3: 
RAN5 send LS to GCF/PTCRB PVG and ask them to take this updates into account in validation scheme.

4 Reference
[1] TS 36.331: 
3rd Generation Partnership Project; Technical Specification Group Radio Access Network; Evolved Universal Terrestrial Radio Access (E-UTRA); Radio Resource Control (RRC); Protocol specification

[2] TS 36.307: 
3rd Generation Partnership Project; Technical Specification Group Radio Access Network; Evolved Universal Terrestrial Radio Access (E-UTRA);  Requirements on User Equipments (UEs) Supporting a release-independent frequency band
[3] TS 36.523-2: 
3rd Generation Partnership Project; Technical Specification Group Radio Access Network; Evolved Universal Terrestrial Radio Access (E-UTRA) and Evolved Packet Core (EPC); User Equipment (UE) conformance specification; Part 2: Implementation Conformance Statement (ICS) proforma specification (Release 14)
Appendix: Test case list

Test applicability of the following TCs about Joint CA will shall be updated.
	TC
	Title

	TS 36.521-1

	7.3A.3
	Reference sensitivity level for CA (inter-band DL CA without UL CA)

	7.3A.5
	Reference sensitivity level for 3DL CA

	7.3A.9
	Reference sensitivity level for 4DL CA

	7.3A.10
	Reference sensitivity level for 5DL CA

	7.4A.3
	Maximum input level for CA (inter-band DL CA without UL CA)

	7.4A.5
	Maximum input level for 3DL CA

	7.4A.7
	Maximum input level for 4DL CA

	7.5A.3
	Adjacent Channel Selectivity (ACS) for CA (inter-band DL CA without UL CA)

	7.5A.5
	Adjacent Channel Selectivity (ACS) for 3DL CA

	7.5A.7
	Adjacent Channel Selectivity (ACS) for 4DL CA

	7.6.1A.3
	In-band blocking for CA (inter-band DL CA without UL CA)

	7.6.1A.5
	In-band blocking for 3DL CA

	7.6.1A.7
	In-band blocking for 4DL CA

	7.6.2A.3
	Out of-band blocking for CA (inter-band DL CA without UL CA)

	7.6.2A.5
	Out-of-band blocking for 3DL CA

	7.6.2A.7
	Out-of-band blocking for 4DL CA

	7.6.3A.3
	Narrow band blocking for CA (inter-band DL CA without UL CA)

	7.6.3A.5
	Narrow band blocking for 3DL CA

	7.6.3A.7
	Narrow band blocking for 4DL CA

	7.7A.3
	Spurious response for CA (inter-band DL CA without UL CA)

	7.7A.5
	Spurious response for 3DL CA

	7.7A.7
	Spurious response for 4DL CA

	7.8.1A.3
	Wide band Intermodulation for CA (inter-band DL CA without UL CA)

	7.8.1A.5
	Wideband intermodulation for 3DL CA

	7.8.1A.7
	Wideband intermodulation for 4DL CA

	8.2.3.1.1.1
	TDD FDD CA PDSCH Single Antenna Port Performance for FDD Pcell (2DL CA)

	8.2.3.1.1.2
	TDD FDD CA PDSCH Single Antenna Port Performance for FDD PCell (3DL CA)

	8.2.3.1.1.3
	TDD FDD CA PDSCH Single Antenna Port Performance for FDD PCell (4DL CA)

	8.2.3.1.1.4
	TDD FDD CA PDSCH Single Antenna Port Performance for FDD PCell (5DL CA)

	8.2.3.1.2.1
	TDD FDD CA PDSCH Single Antenna Port Performance for TDD PCell(2DL CA)

	8.2.3.1.2.2
	TDD FDD CA PDSCH Single Antenna Port Performance for TDD PCell (3DL CA)

	8.2.3.1.2.3
	TDD FDD CA PDSCH Single Antenna Port Performance for TDD PCell (4DL CA)

	8.2.3.1.2.4
	TDD FDD CA PDSCH Single Antenna Port Performance for TDD PCell (5DL CA)

	8.2.3.2.1.1
	TDD FDD CA PDSCH Open Loop Spatial Multiplexing 2x2 for FDD PCell (2DL CA)

	8.2.3.2.1.2
	TDD FDD CA PDSCH Open Loop Spatial Multiplexing 2x2 for FDD PCell (3DL CA)

	8.2.3.2.1.3
	TDD FDD CA PDSCH Open Loop Spatial Multiplexing 2x2 for FDD PCell (4DL CA)

	8.2.3.2.1.4
	TDD FDD CA PDSCH Open Loop Spatial Multiplexing 2x2 for FDD PCell (5DL CA)

	8.2.3.2.1A
	TDD FDD CA PDSCH Soft buffer management test for FDD PCell (2DL CA)

	8.2.3.2.2.1
	TDD FDD CA PDSCH Open Loop Spatial Multiplexing 2x2 for TDD PCell (2DL CA)

	8.2.3.2.2.2
	TDD FDD CA PDSCH Open Loop Spatial Multiplexing 2x2 for TDD PCell (3DL CA)

	8.2.3.2.2.3
	TDD FDD CA PDSCH Open Loop Spatial Multiplexing 2x2 for TDD PCell(4DL CA)

	8.2.3.2.2.4
	TDD FDD CA PDSCH Open Loop Spatial Multiplexing 2x2 for TDD PCell(5DL CA)

	8.2.3.2.2A
	TDD FDD CA PDSCH Soft buffer management test for TDD PCell (2DL CA)

	8.2.3.3.1.1
	TDD FDD CA PDSCH Closed Loop Multi Layer Spatial Multiplexing 4x2 for FDD PCell (2DL CA)

	8.2.3.3.1.2
	TDD FDD CA PDSCH Closed Loop Multi Layer Spatial Multiplexing 4x2 for FDD PCell (3DL CA)

	8.2.3.3.2.1
	TDD FDD CA PDSCH Closed Loop Multi Layer Spatial Multiplexing 4x2 for TDD PCell (2DL CA)

	8.2.3.3.2.2
	TDD FDD CA PDSCH Closed Loop Multi Layer Spatial Multiplexing 4x2 for TDD PCell (3DL CA)

	8.7.5.1.1
	TDD FDD CA Sustained data rate performance for FDD PCell (2DL CA)

	8.7.5.1.2
	TDD FDD CA Sustained data rate performance for FDD PCell (3DL CA)

	8.7.5.1.3
	TDD FDD CA Sustained data rate performance for FDD PCell (4DL CA)

	8.7.5.1.4
	TDD FDD CA Sustained data rate performance for FDD PCell (5DL CA)

	8.7.5.2.1
	TDD FDD CA Sustained data rate performance for TDD PCell (2DL CA)

	8.7.5.2.2
	TDD FDD CA Sustained data rate performance for TDD PCell (3DL CA)

	8.7.5.2.3
	TDD FDD CA Sustained data rate performance for TDD PCell (4DL CA)

	9.6.1.3.1
	TDD FDD CA CQI Reporting under AWGN conditions - PUCCH 1-0 for FDD PCell (2DL CA)

	9.6.1.3.2
	TDD FDD CA CQI Reporting under AWGN conditions - PUCCH 1-0 for FDD PCell (3DL CA)

	9.6.1.3.3
	TDD FDD CA CQI Reporting under AWGN conditions - PUCCH 1-0 for FDD PCell (4DL CA)

	9.6.1.4.1
	TDD FDD CA CQI Reporting under AWGN conditions - PUCCH 1-0 for TDD PCell (2DL CA)

	9.6.1.4.2
	TDD FDD CA CQI Reporting under AWGN conditions - PUCCH 1-0 for TDD PCell (3DL CA)

	9.6.1.4.3
	TDD FDD CA CQI Reporting under AWGN conditions - PUCCH 1-0 for TDD PCell (4DL CA)

	TS 36.521-3

	8.16.23
	E-UTRAN TDD-FDD CA event triggered reporting under deactivated SCell in non-DRX with PCell in FDD

	8.16.24
	E-UTRAN TDD-FDD CA event triggered reporting under deactivated SCell in non-DRX with PCell in TDD

	8.16.25
	E-UTRAN TDD-FDD CA event triggered reporting on deactivated SCell with PCell interruption in non-DRX with PCell in FDD

	8.16.26
	E-UTRAN TDD-FDD CA event triggered reporting on deactivated SCell with PCell interruption in non-DRX with PCell in TDD

	8.16.27
	E-UTRAN TDD-FDD 3 DL CA Event Triggered Reporting under Deactivated SCells in Non-DRX with PCell in FDD

	8.16.28
	E-UTRAN TDD-FDD 3DL CA Event Triggered Reporting under Deactivated SCells in Non-DRX with PCell in TDD

	8.16.31
	E-UTRAN TDD-FDD 3DL CA Event Triggered Reporting on Deactivated SCell with PCell and SCell Interruptions in Non-DRX and with PCell in FDD

	8.16.32
	E-UTRAN TDD-FDD 3DL CA Event Triggered Reporting on Deactivated SCell with PCell and SCell Interruptions in Non-DRX and with PCell in TDD

	8.16.35
	E-UTRAN TDD-FDD 3 DL CA activation and deactivation of known SCell in non-DRX with PCell in FDD

	8.16.36
	E-UTRAN TDD-FDD 3 DL CA activation and deactivation of known SCell in non-DRX with PCell in TDD

	8.16.39
	E-UTRA TDD-FDD 3DL CA Activation and Deactivation of Unknown SCell in Non-DRX with PCell in FDD

	8.16.40
	E-UTRA TDD-FDD 3DL CA Activation and Deactivation of Unknown SCell in Non-DRX with PCell in TDD

	8.16.55
	E-UTRAN FDD 4 DL CA Event Triggered Reporting on Deactivated SCell with PCell and SCell Interruptions in Non-DRX

	8.16.60
	E-UTRAN PCell in TDD FDD-TDD 4 DL CA activation and deactivation of known SCell in non-DRX

	8.16.65
	5 DL FDD-TDD with PCell in FDD CA Event Triggered Reporting with 4 Deactivated SCells in Non-DRX

	8.16.66
	5 DL FDD-TDD with PCell in TDD CA Event Triggered Reporting with 4 Deactivated SCells in Non-DRX

	9.1.22
	FDD-TDD RSRP Accuracy E-UTRA for Carrier Aggregation with PCell in FDD

	9.1.23
	FDD-TDD RSRP Accuracy E-UTRA for Carrier Aggregation with PCell in TDD

	9.1.37
	3DL PCell in FDD RSRP for E-UTRAN in Carrier Aggregation

	9.1.38
	3DL PCell in TDD RSRP for E-UTRAN in Carrier Aggregation

	9.1.44
	4 DL CA PCell in FDD FDD-TDD RSRP for E-UTRAN in Carrier Aggregation

	9.1.45
	4 DL CA PCell in TDD FDD-TDD RSRP for E-UTRAN in Carrier Aggregation

	9.1.48
	5 DL PCell in FDD RSRP for E-UTRAN in Carrier Aggregation

	9.1.49
	5 DL PCell in TDD RSRP for E-UTRAN in Carrier Aggregation

	9.2.25.1
	Absolute RSRQ Accuracy for E-UTRAN TDD-FDD Carrier Aggregation with PCell in FDD

	9.2.25.2
	Relative RSRQ Accuracy for E-UTRAN TDD-FDD Carrier Aggregation with PCell in FDD

	9.2.26.1
	Absolute RSRQ Accuracy for E-UTRAN TDD-FDD Carrier Aggregation with PCell in TDD

	9.2.26.2
	Relative RSRQ Accuracy for E-UTRAN TDD-FDD Carrier Aggregation with PCell in TDD

	9.2.38
	3DL PCell in FDD RSRQ for E-UTRAN in Carrier Aggregation

	9.2.39
	3 DL PCell in TDD RSRQ for E-UTRAN in Carrier Aggregation

	9.2.45
	4 DL CA PCell in FDD FDD-TDD RSRQ for E-UTRAN in Carrier Aggregation

	9.2.46
	4DL PCell in TDD RSRQ for E-UTRAN in Carrier Aggregation

	9.2.47
	5 DL PCell in FDD RSRQ for E-UTRAN in Carrier Aggregation

	9.2.48
	5 DL PCell in TDD RSRQ for E-UTRAN in Carrier Aggregation
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