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1. Introduction
Based on the LS sent from RAN WG2 [1], UE optionality of Rel-10 LTE features was discussed during RAN#51. The outcome of the discussion has been liaised to RAN WGs in [2]. This contribution presents a way forward on UE capability signalling for Rel-10 LTE features based on [1][2]. Related CRs to TS 36.306 and TS 36.331 are provided in [3][4].

2. Discussion

The table which summarizes the outcome of the discussion on UE optionality of Rel-10 LTE features in RAN is copied below from [2]:

	
	Feature group
	TSG-RAN decision

	
	
	Mandatory/ Optional
	FGI

	UL MIMO
	[1-1] DMRS with OCC and SGH disabling
	Mandatory
	FGI is required (applicable only to UEs supporting neither [1-2] nor [1-3]).

	
	[1-2] 2-layer UL MIMO
	Optional for Cat.1-7

Mandatory for Cat.8

(Capability signalling has already been defined.)
	

	
	[1-3] 4-layer UL MIMO
	Optional for Cat.1-7

Mandatory for Cat.8

(Capability signalling has already been defined.)
	

	
	[1-4] Aperiodic SRS (Up to X ports) (X = number of supported layers on given band)
	Mandatory
	FGI is required.

	
	[1-5] Tx diversity for PUCCH
	Optional
	

	DL MIMO
	[2-1] Rate matching for CSI RS (up to 8 CSI RS ports) and PDSCH muting
	Mandatory
	

	
	[2-2] TM9 with up to 4Tx
	Mandatory
	FGI is required for the feature itself (applicable only to Cat.1-7).

FGI is additionally required for:

· Bit 1) PUCCH mode 2-0, 2-1

· Bit 2) PUSCH mode 2-0, 2-2

	
	[2-3] TM9 with 8Tx
	Optional for Cat.1-7 FDD

Mandatory for Cat.8 FDD

Mandatory for TDD
	FGI is required for the feature itself (applicable only to Cat.1-7 TDD).

FGI is additionally required for:

· Bit 1) PUCCH mode 1-1-1

· Bit 2) PUCCH mode 1-1-2

· Bit 3) PUCCH mode 2-0, 2-1

· Bit 4) PUSCH mode 2-0, 2-2

	
	[2-4] PMI disabling
	Optional
	

	
	[2-5] 2-layer DL MIMO
	Optional for Cat.1

Mandatory for Cat.2-8

(Capability signalling has already been defined.)
	

	
	[2-6] 4-layer DL MIMO
	Optional for Cat.1-4, 6, 7

Mandatory for Cat.5, 8

(Capability signalling has already been defined.)
	

	
	[2-7] 8-layer DL MIMO
	Optional for Cat.1-7

Mandatory for Cat.8

(Capability signalling has already been defined.)
	

	CA
	[3-1] Basic DL CA operation
	Mandatory for UEs supporting DL CA

(Capability signalling has already been defined.)
	FGI is required for:

· Bit 1) Event A6

· Bit 2) SCell addition upon HO to EUTRA

	
	[3-2] Basic UL CA operation
	Mandatory for UEs supporting UL CA

(Capability signalling has already been defined.)
	FGI is required for:

· Bit 1) Periodic SRS

	
	[3-3] Cross carrier scheduling
	Optional
	

	eICIC
	[4-1] eICIC measurement restriction
	TBD
	FGI is required if this is defined as mandatory.

	MDT
	[5-1] Logged MDT
	Optional

(Capability signalling has already been defined.)
	

	
	[5-2] Immediate MDT
	Mandatory
	

	
	[5-3] RLF reporting
	TBD

(Optional for Rel-9)
	FGI is potentially required if this is defined as mandatory.

	Other
	[6-1] eMPS CSFB redirection
	Mandatory for UEs supporting CSFB to UTRA
	

	
	[6-2] CSFB access barring control
	Mandatory for UEs supporting CSFB to UTRA/ GERAN
	

	
	[6-3] Additional reporting for UTRA
	Mandatory for UEs supporting UTRA measurements in E-UTRA
	FGI is required.

	
	[6-4] e1xRTT CSFB for dual Tx/Rx UE
	Optional

(Capability signalling has already been defined.)
	

	
	[6-5] MBMS counting
	Optional

(No capability signalling is required.)
	

	
	[6-6] CN overload control for MTC
	Mandatory for delay tolerant UEs
	

	
	[6-7] Extended BSR size (for UEs supporting neither UL CA nor UL MIMO)
	Mandatory
	

	
	[6-8] Extended PH MAC CE (for UEs supporting neither UL CA nor simultaneous PUCCH+PUSCH nor multi-cluster PUSCH)
	Mandatory
	

	
	[6-9] PHR trigger: change in additional power backoff
	Mandatory for UEs making use of additional power back off as allowed by P-MPR
	

	
	[6-10] AS signalling support for NAS node selection
	N/A

(CR introducing the feature was not approved.)
	

	
	[6-11] Multi-cluster PUSCH
	Optional

(Separate capability bit from [6-12])
	

	
	[6-12] Simultaneous PUCCH and PUSCH
	Optional

(Separate capability bit from [6-11])
	

	
	[6-13] OTDOA inter-freq RSTD measurement indication procedure
	Optional

(No capability signalling is required.)
	


First of all, it is noted from the above that RAN confirmed the RAN2 assumption to introduce FGI for Rel-10 LTE features. Accordingly, a new set of FGI bits should be defined for the corresponding Rel-10 LTE features. It is proposed to signal the FGI bits for the Rel-10 LTE features separately from the Rel-8 FGI bits. Specifically, it is proposed to introduce featureGroupIndicators-v10xy within UE-EUTRA-Capability-v10xy-IEs. Furthermore, it is proposed to introduce a new Annex section in TS 36.331 to capture the FGI definition for Rel-10 LTE feature.

=>
introduce featureGroupIndicators-v10xy within UE-EUTRA-Capability-v10xy-IEs
=>
introduce a new Annex section in TS 36.331 to capture the FGI definition for Rel-10 LTE features
Below, necessary UE capability signalling / FGI is indicated below per feature group, in accordance to the above RAN decisions.

[1-1] UL-MIMO: DMRS with OCC and SGH disabling

RAN decision is as follows:

· support of this feature is mandatory for all Rel-10 UEs, but FGI is required for the feature

· FGI for the feature is only applicable for UEs supporting neither 2-layer nor 4-layer UL MIMO

=>
introduce one FGI bit for this feature, with a note that the FGI bit should be set to ‘1’ (i.e. should be IOT tested) for UEs supporting 2-layer and/or 4-layer UL MIMO
[1-2] UL-MIMO: 2-layer UL MIMO

RAN decision is as follows:

· support of this feature group is optional for Cat.1-7 UEs

· support of this feature group is mandatory for Cat.8 UEs (and FGI is not required)
Capability signalling to indicate support of 2-layer / 4-layer spatial multiplexing in UL per band / band combination has already been introduced (i.e. SupportedBandCombination-r10 -> BandCombinationParameters-r10 -> BandParametersUL-r10 -> CA-MIMO-ParametersUL-r10 -> supportedMIMO-CapabilityUL-r10).
=>
no additional signalling needs to be introduced
[1-3] UL-MIMO: 4-layer UL MIMO

The situation is identical to [1-2].

=>
no additional signalling needs to be introduced

[1-4] UL-MIMO: Aperiodic SRS (Up to X ports) (X = number of supported layers on given band)

RAN decision is as follows:

· support of this feature is mandatory for all Rel-10 UEs, but FGI is required for the feature

· FGI for the feature is applicable for all Rel-10 UEs
=>
introduce one FGI bit for this feature
[1-5] UL-MIMO: Tx diversity for PUCCH

RAN decision is as follows:

· support of this feature group is optional for all Rel-10 UEs
Furthermore, the RAN1 study in [1] indicates that the eNB should know of whether or not the UE supports this feature.

=>
introduce one UE capability bit, “tx-DiversityForPUCCH-r10” of type ‘ENUMERATED {supported} OPTIONAL’, for this feature

The original RAN1 exercise in [1] indicates that this applies to PUCCH format 1/1a/1b, PUCCH format 2/2a/2b, and if the UE supports PUCCH format 3, also PUCCH format 3. This information can be indicated in the UE capability definition in TS 36.306.
[1-6] UL-MIMO: Relative Tx phase continuity
RAN decision is as follows:

· “this is not considered as a feature but rather the ability to test UL MIMO features, if relevant performance requirements cannot be defined in due time for initial UL MIMO implementation”
· “TSG RAN would like to task RAN4 to define the performance requirements, and indicate to RAN2 and TSG-RAN if signalling (e.g., FGI) needs to be defined”
=>
no immediate RAN2 action is necessary (FGI might be required depending on future RAN4 LS)
[2-1] DL-MIMO: Rate matching for CSI RS (up to 8 CSI RS ports) and PDSCH muting

RAN decision is as follows:

· support of this feature is mandatory for all Rel-10 UEs (and FGI is not required)

=>
there is no need for any capability / FGI signalling
[2-2] DL-MIMO: TM9 with up to 4 Tx

RAN decision is as follows:

· support of this feature group is mandatory for all Rel-10 UEs, but FGI is required for the feature group

· FGI for the feature group is only applicable for Cat.1-7 UEs

· FGI is additionally required for ‘periodic CSI reporting on PUCCH: mode 2-0, 2-1’ (for TM9 with up to 4 CSI-RS ports)

· FGI for the feature is applicable for all UEs supporting TM9 with up to 4 CSI-RS ports
· FGI is additionally required for ‘aperiodic CSI reporting on PUSCH: mode 2-0, 2-2’ (for TM9 with up to 4 CSI-RS ports)

· FGI for the feature is applicable for all UEs supporting TM9 with up to 4 CSI-RS ports
=>
introduce one FGI bit for this feature group, with a note that the FGI bit should be set to ‘1’ (i.e. should be IOT tested) for Cat.8 UEs
=>
introduce one FGI bit for ‘periodic CSI reporting on PUCCH: mode 2-0, 2-1’ for TM9 with up to 4 CSI-RS ports operation, with a note that this bit can be set to ‘1’ only if the FGI bit for this feature group itself (TM9 with up to 4 CSI-RS ports) is set to ‘1’
=>
introduce one FGI bit for ‘aperiodic CSI reporting on PUSCH: mode 2-0, 2-2’ for TM9 with up to 4 CSI-RS ports operation, with a note that this bit can be set to ‘1’ only if the FGI bit for this feature group itself (TM9 with up to 4 CSI-RS ports) is set to ‘1’
Furthermore, it is noted that ‘aperiodic CSI reporting on PUSCH: mode 2-0, 2-2’ and ‘periodic CSI reporting on PUCCH: mode 2-0, 2-1’ in Rel-8 (for Rel-8 transmission modes) is included in the Rel-8 FGI table (included in Rel-8 FGI bit numbers 1 and 2, respectively). As it is considered that a UE which supports these CSI reporting modes for TM9 would most likely first support these CSI reporting modes for Rel-8 transmission modes, it is proposed to introduce the following note which links the corresponding Rel-10 FGI bits to Rel-8 FGI bits.

=>
the Rel-10 FGI bits for ‘aperiodic CSI reporting on PUSCH: mode 2-0, 2-2’ and ‘periodic CSI reporting on PUCCH: mode 2-0, 2-1’ for TM9 with up to 4 CSI-RS ports can only be set to ‘1’ if the Rel-8 FGI bit number 1 and 2, respectively, are set to ‘1’
[2-3] DL-MIMO: TM9 with 8Tx

RAN decision is as follows:

· support of this feature group is optional for Cat.1-7 FDD UEs

· support of this feature group is mandatory for Cat.1-7 TDD UEs, but FGI is required for the feature group

· support of this feature group is mandatory for Cat.8 UEs (and FGI is not required)

· FGI is additionally required for ‘periodic CSI reporting on PUCCH: mode 1-1, submode 1’
· FGI for the feature is applicable for all UEs supporting TM9 with 8 CSI-RS ports

· FGI is additionally required for ‘periodic CSI reporting on PUCCH: mode 1-2, submode 1’
· FGI for the feature is applicable for all UEs supporting TM9 with 8 CSI-RS ports

· FGI is additionally required for ‘periodic CSI reporting on PUCCH: 2-1’ (for TM9 with 8 CSI-RS ports)

· FGI for the feature is applicable for all UEs supporting TM9 with 8 CSI-RS ports

NOTE: Although the RAN LS also lists mode 2-0, it is irrelevant since mode 2-0 is only relevant with 1 CSI-RS port. The original excel spreadsheet did not list mode 2-0 for TM9 with 8 Tx.

· FGI is additionally required for ‘aperiodic CSI reporting on PUSCH: mode 2-0, 2-2’ (for TM9 with 8 CSI-RS ports)

· FGI for the feature is applicable for all UEs supporting TM9 with 8 CSI-RS ports

NOTE: Although the RAN LS also lists mode 2-0, it is irrelevant since mode 2-0 is only relevant with 1 CSI-RS port. The original excel spreadsheet did not list mode 2-0 for TM9 with 8 Tx.

The situation is similar to enhanced dual layer which was introduced in Rel-9, in the sense that the feature is optional for FDD but mandatory with as long as the feature can be IOT tested for TDD. For enhanced dual layer, separate capability signalling bits were defined for FDD and TDD, and the bit for TDD was defined more or less as an IOT bit. We propose to take a similar approach for this feature group.

=>
introduce one UE capability bit, “tm9-With-8Tx-FDD-r10” of type ‘ENUMERATED {supported} OPTIONAL’, for this feature for FDD
=>
introduce one UE capability bit, “tm9-With-8Tx-TDD-r10” of type ‘ENUMERATED {supported} OPTIONAL’, for this feature for TDD, with a note similar to that for enhancedDualLayerTDD-r9
With regards to the separate FGI required for the different CSI reporting modes, the situation is similar to that for [2-2], and a similar handling is proposed.
=>
introduce one FGI bit for ‘periodic CSI reporting on PUCCH: mode 1-1, submode 1’, with a note that this bit can be set to ‘1’ only if the UE supports TM9 with 8 CSI-RS ports

=>
introduce one FGI bit for ‘periodic CSI reporting on PUCCH: mode 1-1, submode 2’, with a note that this bit can be set to ‘1’ only if the UE supports TM9 with 8 CSI-RS ports

=>
introduce one FGI bit for ‘aperiodic CSI reporting on PUSCH: mode 2-2’ for TM9 with 8 CSI-RS ports, with a note that this bit can be set to ‘1’ only if the UE supports TM9 with 8 CSI-RS ports and if the Rel-8 FGI bit number 1 is set to ‘1’
=>
introduce one FGI bit for ‘periodic CSI reporting on PUCCH: mode 2-1’ for TM9 with 8 CSI-RS ports, with a note that this bit can be set to ‘1’ only if the UE supports TM9 with 8 CSI-RS ports and if the Rel-8 FGI bit number 2 is set to ‘1’
[2-4] DL-MIMO: PMI disabling

RAN decision is as follows:

· support of this feature group is optional for all Rel-10 UEs

Furthermore, the RAN1 study in [1] indicates that the eNB should know of whether or not the UE supports this feature.

=>
introduce one UE capability bit, “pmi-Disabling-r10” of type ‘ENUMERATED {supported} OPTIONAL’, for this feature
[2-5] DL-MIMO: 2-layer DL MIMO

RAN decision is as follows:

· support of this feature group is optional for Cat.1 UEs

· support of this feature group is mandatory for Cat.2-8 UEs (and FGI is not required)

Capability signalling to indicate support of 2-layer / 4-layer / 8-layer spatial multiplexing in DL per band / band combination has already been introduced (i.e. SupportedBandCombination-r10 -> BandCombinationParameters-r10 -> BandParametersDL-r10 -> CA-MIMO-ParametersDL-r10 -> supportedMIMO-CapabilityDL-r10).

=>
no additional signalling needs to be introduced

[2-6] DL-MIMO: 4-layer DL MIMO

RAN decision is as follows:

· support of this feature group is optional for Cat.1-4,6,7 UEs

· support of this feature group is mandatory for Cat.5,8 UEs (and FGI is not required)

Capability signalling to indicate support of 2-layer / 4-layer / 8-layer spatial multiplexing in DL per band / band combination has already been introduced (i.e. SupportedBandCombination-r10 -> BandCombinationParameters-r10 -> BandParametersDL-r10 -> CA-MIMO-ParametersDL-r10 -> supportedMIMO-CapabilityDL-r10).

=>
no additional signalling needs to be introduced

[2-7] DL-MIMO: 8-layer DL MIMO

RAN decision is as follows:

· support of this feature group is optional for Cat.1-7 UEs

· support of this feature group is mandatory for Cat.8 UEs (and FGI is not required)

Capability signalling to indicate support of 2-layer / 4-layer / 8-layer spatial multiplexing in DL per band / band combination has already been introduced (i.e. SupportedBandCombination-r10 -> BandCombinationParameters-r10 -> BandParametersDL-r10 -> CA-MIMO-ParametersDL-r10 -> supportedMIMO-CapabilityDL-r10).

=>
no additional signalling needs to be introduced

[3-1] CA: Basic DL CA operation

RAN decision is as follows:

· support of this feature group is mandatory for UEs supporting DL CA (and FGI is not required for the feature group itself)
· FGI is required for ‘Measurement reporting trigger Event A6’
· FGI for the feature is applicable for all UEs supporting DL CA

· FGI is required for ‘SCell addition upon the Handover to EUTRA procedure’
· FGI for the feature is applicable for all UEs supporting DL CA

Capability signalling to indicate support of DL CA per band / band combination has already been introduced (i.e. SupportedBandCombination-r10 -> BandCombinationParameters-r10 -> BandParametersDL-r10 -> CA-MIMO-ParametersDL-r10 -> ca-BandwidthClassDL-r10).
=>
introduce one FGI bit for ‘Measurement reporting trigger Event A6’, with a note that this bit can be set to ‘1’ only if the UE supports carrier aggregation

=>
introduce one FGI bit for ‘SCell addition within the Handover to EUTRA procedure’, with a note that this bit can be set to ‘1’ only if the UE supports carrier aggregation and the Handover to EUTRA procedure

[3-2] CA: Basic UL CA operation

RAN decision is as follows:

· support of this feature group is mandatory for UEs supporting UL CA (and FGI is not required for the feature group itself)

· FGI is required for ‘Periodic SRS transmission (trigger type 0 SRS transmission) on multiple Serving Cells’
· FGI for the feature is applicable for all UEs supporting UL CA

Capability signalling to indicate support of UL CA per band / band combination has already been introduced (i.e. SupportedBandCombination-r10 -> BandCombinationParameters-r10 -> BandParametersUL-r10 -> CA-MIMO-ParametersUL-r10 -> ca-BandwidthClassUL-r10).

=>
introduce one FGI bit for ‘Trigger type 0 SRS (periodic SRS) transmission on multiple Serving Cells’, with a note that this bit can be set to ‘1’ only if the UE supports carrier aggregation in UL
[3-3] CA: Cross carrier scheduling

RAN decision is as follows:

· support of this feature group is optional for UEs supporting carrier aggregation

Furthermore, the RAN2 study in [1] indicates that the eNB should know of whether or not the UE supports this feature.

=>
introduce one UE capability bit, “crossCarrierScheduling-r10” of type ‘ENUMERATED {supported} OPTIONAL’, for this feature group

[4-1] eICIC: eICIC measurement restriction

RAN decision is as follows:

· TBD

· FGI is required if this is defined as mandatory

RAN has tasked RAN2 to develop a technically endorsed CR regarding this feature group for the final decision on mandatory/optional in RAN#52.

Furthermore, the RAN2 study in [1] indicates that the eNB should know of whether or not the UE supports this feature.

=>
RAN2 needs to provide the following two technically endorsed CRs to RAN#52 for the eICIC measurement restriction feature group: (1) a CR introducing UE capability for this feature group; (2) a CR introducing a FGI bit for this feature group

[5-1] MDT: Logged MDT

RAN decision is as follows:

· support of this feature group is optional for all Rel-10 UEs

Capability signalling to indicate support of Logged MDT has already been introduced (i.e. ue-BasedNetwPerfMeasParameters-r10 -> loggedMeasurementsIdle-r10).

=>
no additional signalling needs to be introduced

[5-2] MDT: Immediate MDT

RAN decision is as follows:

· support of this feature is mandatory for all Rel-10 UEs (and FGI is not required)

=>
there is no need for any capability / FGI signalling
[5-3] MDT: RLF reporting

RAN decision is as follows:

· TBD

· Optional for Rel-9

· FGI is potentially required if this is defined as mandatory

=>
decision on mandatory/optional, and in case of mandatory, whether FGI is needed or not is still pending

[6-1] Other: eMPS CSFB redirection
RAN decision is as follows:

· support of this feature is mandatory for UEs supporting CSFB to UTRA (and FGI is not required)

=>
there is no need for any capability / FGI signalling
[6-2] Other: CSFB access barring control

RAN decision is as follows:

· support of this feature is mandatory for UEs supporting CSFB to UTRA/GERAN (and FGI is not required)

=>
there is no need for any capability / FGI signalling
[6-3] Other: Additional reporting for UTRA

RAN decision is as follows:

· support of this feature is mandatory for UEs supporting UTRA measurements in E-UTRA, but FGI is required for the feature group

· FGI for the feature is applicable for all UEs supporting UTRA measurements in E-UTRA

=>
introduce one FGI bit for ‘Reporting of both UTRA CPICH RSCP and Ec/N0 in a Measurement Report’, with a note that this bit can be set to ‘1’ only if bit number 22 of the Rel-8 FGI (UTRAN measurements, reporting and measurement reporting event B2 in E-UTRA connected mode)
[6-4] Other: e1xRTT CSFB for dual Tx/Rx UE

RAN decision is as follows:

· support of this feature is optional

Capability signalling to indicate support of e1xRTT CSFB for dual Tx/Rx UE has already been introduced (i.e. IRAT-ParametersCDMA2000-1XRTT-v10xy -> e-CSFB-dual-1XRTT-r10).

=>
no additional signalling needs to be introduced

[6-5] Other: MBMS counting

RAN decision is as follows:

· support of this feature is optional

Furthermore, the RAN2 study in [1] indicates that the eNB does not need to know of whether or not the UE supports this feature.

=>
there is no need for any capability / FGI signalling
[6-6] Other: CN overload control for MTC

RAN decision is as follows:

· support of this feature is mandatory for delay tolerant UEs (and FGI is not required)

=>
there is no need for any capability / FGI signalling
[6-7] Other: Extended BSR size (for UEs supporting neither UL CA nor UL MIMO)

RAN decision is as follows:

· support of this feature is mandatory for all Rel-10 UEs (and FGI is not required)

=>
there is no need for any capability / FGI signalling
[6-8] Other: Extended PH MAC CE (for UEs supporting neither UL CA nor simultaneous PUCCH+PUSCH nor multi-cluster PUSCH)

RAN decision is as follows:

· support of this feature is mandatory for all Rel-10 UEs (and FGI is not required)

=>
there is no need for any capability / FGI signalling
[6-9] Other: PHR trigger: change in additional power backoff

RAN decision is as follows:

· support of this feature is mandatory for UEs making use of additional power backoff as allowed by P-MPR (and FGI is not required)

=>
there is no need for any capability / FGI signalling
[6-10] Other: AS signalling support for NAS node selection

RAN decision is as follows:

· N/A (CR introducing the feature was not approved)

=>
N/A

[6-11] Other: Multi-cluster PUSCH

RAN decision is as follows:

· support of this feature is optional

UE capability signalling needs to be introduced for multi-cluster PUSCH. However, support / not support for multi-cluster PUSCH is expected to be related to the UE RF configuration, and signalling may be required per band / band combination. Such discussion will take place in RAN4#xx, and it would be better to define UE capability signalling for multi-cluster PUSCH after receiving RAN4 input.
=>
introduce UE capability signalling for multi-cluster PUSCH after receiving RAN4 input

[6-12] Other: Simultaneous PUCCH and PUSCH

RAN decision is as follows:

· support of this feature is optional

UE capability signalling needs to be introduced for simultaneous PUCCH and PUSCH. However, support / not support for simultaneous PUCCH and PUSCH is expected to be related to the UE RF configuration, and signalling may be required per band / band combination. Such discussion will take place in RAN4#58AH [5], and it would be better to define UE capability signalling for simultaneous PUCCH and PUSCH after receiving RAN4 input.
=>
introduce UE capability signalling for simultaneous PUCCH and PUSCH after receiving RAN4 input

[6-13] Other: OTDOA inter-freq RSTD measurement indication procedure

RAN decision is as follows:

· support of this feature is optional

Furthermore, the RAN2 study in [1] indicates that the eNB does not need to know of whether or not the UE supports this feature.

=>
there is no need for any capability / FGI signalling
3. Summary and conclusion
Having received the RAN LS on UE optionality of Rel-10 LTE features, this contribution addressed a way forward on UE capability signalling for Rel-10 LTE features based. In summary, the following is proposed.

Proposal 1: No (additional) UE capability signalling / FGI needs to be defined for the following feature groups:

[1-2] UL-MIMO: 2-layer UL MIMO

[1-3] UL-MIMO: 4-layer UL MIMO

[2-1] DL-MIMO: Rate matching for CSI RS (up to 8 CSI RS ports) and PDSCH muting

[2-5] DL-MIMO: 2-layer DL MIMO

[2-6] DL-MIMO: 4-layer DL MIMO

[2-7] DL-MIMO: 8-layer DL MIMO

[5-1] MDT: Logged MDT

[5-2] MDT: Immediate MDT

[6-1] Other: eMPS CSFB redirection

[6-2] Other: CSFB access barring control

[6-4] Other: e1xRTT CSFB for dual Tx/Rx UE

[6-5] Other: MBMS counting

[6-6] Other: CN overload control for MTC

[6-7] Other: Extended BSR size (for UEs supporting neither UL CA nor UL MIMO)

[6-8] Other: Extended PH MAC CE (for UEs supporting neither UL CA nor simultaneous PUCCH+PUSCH nor multi-cluster PUSCH)

[6-9] Other: PHR trigger: change in additional power backoff

[6-13] Other: OTDOA inter-freq RSTD measurement indication procedure

Proposal 2: Introduce featureGroupIndicators-v10xy within UE-EUTRA-Capability-v10xy-IEs.

Proposal 3: Introduce a new Annex section in TS 36.331 to capture the FGI definition for Rel-10 LTE features
Proposal 4: Define the following FGI table for Rel-10 LTE features:
	Index of indicator (bit number)
	Definition

(description of the supported functionality, if indicator set to one)
	Notes
	Corresponding feature group ID

	33 (leftmost bit)
	- DMRS with OCC (orthogonal cover code) and SGH (sequence group hopping) disabling
	- if the UE supports two or more layers for spatial multiplexing in UL, this bit must be set to 1.
	[1-1]

	34
	- Trigger type 1 SRS (aperiodic SRS) transmission (Up to X ports)

NOTE: X = number of supported layers on given band
	
	[1-4]

	35
	- PDSCH transmission mode 9 when up to 4 CSI reference signal ports is configured
	- for Category 8 UEs, this bit must be set to 1.
	[2-2]

	36
	- Periodic CQI/PMI/RI reporting on PUCCH: Mode 2-0 – UE selected subband CQI without PMI, when PDSCH transmission mode 9 is configured

- Periodic CQI/PMI/RI reporting on PUCCH: Mode 2-1 – UE selected subband CQI with single PMI, when PDSCH transmission mode 9 and up to 4 CSI reference signal ports are configured
	- this bit can be set to 1 only if bit numbers 2 (Table B1.1-1) and 35 are set to 1.
	[2-2]

Additional FGI bit 1 for this feature group as requested from RAN

	37
	- Periodic CQI/PMI/RI reporting on PUCCH: Mode 2-1 – UE selected subband CQI with single PMI, when PDSCH transmission mode 9 and 8 CSI reference signal ports are configured
	- this bit can be set to 1 only if the UE supports PDSCH transmission mode 9 with 8 CSI reference signal ports and if bit number 2 is set to 1.
	[2-3]

FGI bit 3 for this feature group as requested from RAN

	38
	- Aperiodic CQI/PMI/RI reporting on PUSCH: Mode 2-0 – UE selected subband CQI without PMI, when PDSCH transmission mode 9 is configured

- Aperiodic CQI/PMI/RI reporting on PUSCH: Mode 2-2 – UE selected subband CQI with multiple PMI, when PDSCH transmission mode 9 and up to 4 CSI reference signal ports are configured
	- this bit can be set to 1 only if bit numbers 1 (Table B1.1-1) and 35 are set to 1.
	[2-2]

Additional FGI bit 2 for this feature group as requested from RAN

	39
	- Aperiodic CQI/PMI/RI reporting on PUSCH: Mode 2-2 – UE selected subband CQI with multiple PMI, when PDSCH transmission mode 9 and 8 CSI reference signal ports are configured
	- this bit can be set to 1 only if the UE supports PDSCH transmission mode 9 with 8 CSI reference signal ports and if bit number 1 is set to 1.
	[2-3]

FGI bit 4 for this feature group as requested from RAN

	40
	- Periodic CQI/PMI/RI reporting on PUCCH Mode 1-1, submode 1
	- this bit can be set to 1 only if the UE supports PDSCH transmission mode 9 with 8 CSI reference signal ports.
	[2-3]

FGI bit 1 for this feature group as requested from RAN

	41
	- Periodic CQI/PMI/RI reporting on PUCCH Mode 1-1, submode 2
	- this bit can be set to 1 only if the UE supports PDSCH transmission mode 9 with 8 CSI reference signal ports.
	[2-3]

FGI bit 2 for this feature group as requested from RAN

	42
	- Measurement reporting trigger Event A6
	- this bit can be set to 1 only if the UE supports carrier aggregation.
	[3-1]

FGI bit 1 for this feature group as requested from RAN

	43
	- SCell addition within the Handover to EUTRA procedure
	- this bit can be set to 1 only if the UE supports carrier aggregation and the Handover to EUTRA procedure.
	[3-1]

FGI bit 2 for this feature group as requested from RAN

	44
	- Trigger type 0 SRS (periodic SRS) transmission on X Serving Cells

NOTE: X = number of supported component carriers in a given band combination
	- this bit can be set to 1 only if the UE supports carrier aggregation in UL.
	[3-2]

FGI bit 1 for this feature group as requested from RAN

	45
	- Reporting of both UTRA CPICH RSCP and Ec/N0 in a Measurement Report
	- this bit can be set to 1 only if bit number 22 (Table B1.1-1) is set to 1.
	[6-3]

FGI bit 1 for this feature group as requested from RAN

	46
	- eICIC RLM/RRM measurement subframe restriction for the serving cell

- eICIC RRM measurement subframe restriction for neighbour cells

- eICIC CSI measurement subframe restriction
	
	[4-1]

(If UE support of this feature group is mandated; pending decision at RAN#52)

	47
	Undefined
	
	

	48
	Undefined
	
	

	49
	Undefined
	
	

	50
	Undefined
	
	

	51
	Undefined
	
	

	52
	Undefined
	
	

	53
	Undefined
	
	

	54
	Undefined
	
	

	55
	Undefined
	
	

	56
	Undefined
	
	

	57
	Undefined
	
	

	58
	Undefined
	
	

	59
	Undefined
	
	

	60
	Undefined
	
	

	61
	Undefined
	
	

	62
	Undefined
	
	

	63
	Undefined
	
	

	64
	Undefined
	
	


Proposal 5: Introduce a new IE ‘PhyLayerParameters-v10xy’ within the existing ‘UE-EUTRA-Capability-v10xy-IEs’, and introduce the following UE capability signalling within this new IE:

1) tx-DiversityForPUCCH-r10 


ENUMERATED {supported}


OPTIONAL,

// related to [1-5]
2) tm9-With-8Tx-FDD-r10



ENUMERATED {supported}


OPTIONAL,

// related to [2-3]

3) tm9-With-8Tx-TDD-r10



ENUMERATED {supported}


OPTIONAL,

// related to [2-3]

=> this capability bit should be defined like an IOT bit, similar to enhancedDualLayerTDD-r9
4) pmi-Disabling-r10





ENUMERATED {supported}


OPTIONAL,

// related to [2-4]

5) crossCarrierScheduling-r10



ENUMERATED {supported}


OPTIONAL

// related to [3-3]
Proposal 6: Wait for RAN4 input on the need for any signalling related to ‘[1-6] UL-MIMO: Relative Tx phase continuity’.

Proposal 7: Provide two technically endorsed CRs to RAN#52 for ‘[4-1] eICIC: eICIC measurement restriction’: (1) one assuming to introduce a UE capability bit for this feature group; (2) another assuming to introduce a FGI bit for this feature group.

Proposal 8: Introduce UE capability signalling for ‘[6-11] Multi-cluster PUSCH’ and ‘[6-12] Simultaneous PUCCH and PUSCH’ after receiving RAN4 input.

The following is also noted:

1) ‘[6-10] Other: AS signalling support for NAS node selection’ is N/A as the CR was not approved in RAN#51.

2) Mandatory/optional for ‘[5-3] MDT: RLF reporting’ is still pending decision, and FGI is potentially required if defined to be mandatory.

CRs to TS 36.331 and TS 36.306 to introduce the UE capability signalling / FGI definitions as proposed above are provided in [3][4].
Reference

[1] R2-111713 LS on Rel-10 LTE UE capabilities, RAN WG2

[2] RP-110459 LS on Rel-10 UE capabilities, RAN

[3] R2-112360 CR to 36.331 on UE capabilities for Rel-10 LTE features, NTT DOCOMO, INC.

[4] R2-112363 CR to 36.306 on UE capabilities for Rel-10 LTE features, NTT DOCOMO, INC.
[5] R4-111866 Further considrations for Non-contiguous RA capability signaling, NTT DOCOMO
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