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1. Introduction

Considering the Rel-13 finalization timing and to avoid many discussions during February meeting, the email discussion on Rel-13 UE feature list was triggered by RAN1 chairman.
To facilitate progress, this document attempts to capture inputs on the controversial issues under discussion in Section 2.
Proposed summary according to the discussion is shown in Section 3.
2. Discussion
2.1. eMTC
Following is an original draft of UE feature list for eMTC.

	#
	Feature group
	Components
	Prerequisite feature groups 
(listed in this sheet or Rel-8/9/10/11/12 features)
	Need for eNB to know whether the
feature is supported by the UE
(what happens if eNB does not know?)
	Consequences if the feature
 is not supported by the UE
	Need of FDD/TDD differentiation
	RAN5 implication
	Note
	Responsible WG
	RAN WG recommendation

	1-1
	Bandwidth reduced low complexity UE
	1. Max 1000 bits TBS
2. Max 6 PRB bandwidth
	1-3
	Yes
	Less potential for reduction of UE cost and UE power consumption
	No need
	　
	　
	RAN1
	　

	1-2
	Low UE power class
	20 dBm max UE transmission power
	1-1
	No
	Less potential for reduction of UE cost and UE power consumption
	No need
	　
	　
	RAN4
	　

	1-3
	Coverage enhancement mode A
	1. Moderate coverage enhancement through repetition
2. EPDCCH supporting 24 ECCEs and cross-subframe scheduling of PDSCH
	　
	Yes
	Worse than normal LTE coverage for bandwidth reduced low complexity UE
	No need
	　
	　
	RAN1
	　

	1-4
	Coverage enhancement mode B
	Large coverage enhancement through repetition
	1-3
	Yes
	No enhanced coverage
	No need
	　
	　
	RAN1
	　


In addition, following is an updated version provided by Huawei.

	#
	Feature group
	Components
	Prerequisite feature groups 
(listed in this sheet or Rel-8/9/10/11/12 features)
	Need for eNB to know whether the
feature is supported by the UE
(what happens if eNB does not know?)
	Consequences if the feature
 is not supported by the UE
	Need of FDD/TDD differentiation
	RAN5 implication
	Note
	Responsible WG
	RAN WG recommendation

	1-1
	Bandwidth reduction ed low complexity UE
	1. Max 1000 bits TBS
2. Max 6 PRB bandwidth
3. Coverage enhancement through typically small number of repetition (mode A)
	1-3
	Yes
	Less potential for reduction of UE cost and UE power consumption
	Yes?
	　
	　
	RAN1
	　

	1-3
	Low UE power class
	20 dBm max UE transmission power
	1-1
	No
	Less potential for reduction of UE cost and UE power consumption
	Yes?
	　
	　
	RAN4
	　

	1-3
	Coverage enhancement mode A
	1. Moderate Coverage enhancement through typically small number of repetition
2. EPDCCH supporting 24 ECCEs and cross-subframe scheduling of PDSCH
	1-1
	Yes
	Worse than normal LTE coverage for bandwidth reduced low complexity UE
	No need
	　
	　
	RAN1
	　

	1-2
	Additional Coverage enhancement
	Large cCoverage enhancement through typically larger number of repetition (mode B)
	1-1
	Yes
	No Less enhanced coverage
	Yes?
	　
	　
	RAN1
	　


Companies are invited to provide their views.
	Company
	Comments

	Ericsson
	The main change proposed is that 1-3 (coverage enhancement mode A) does not require dependence to 1-1. Further we cleaned up the numbering in the xls-sheet and generally fixed the language.
1-1

UE category M1

1. Max 1000 bits TBS
2. Max 6 PRB bandwidth

1-3

Yes

Less potential for reduction of UE cost and UE power consumption

No

　

　

RAN1

Optional

1-2

Low UE power class

20 dBm max UE transmission power

1-1

No

Less potential for reduction of UE cost and UE power consumption

No

　

　

RAN4

Optional

1-3

Coverage enhancement mode A

Coverage enhancement through typically small number of repetition (mode A)

　

Yes

Coverage enhancement mode A is not supported

No

　

　

RAN1

Optional

1-4

Additional Coverage enhancement mode B

Coverage enhancement through typically larger number of repetition (mode B)

1-3

Yes

Coverage enhancement mode B is not supported

No

　

　

RAN1

Optional



	CATT
	· We prefer original feature group names and the original proposed pre-requisite feature group.  Our understanding is that UE could report its capability in supporting either coverage enhancement mode A or mode B based on current 36.331 draft CR.  Non-Cat M UEs could also report its capability in supporting coverage mode A.  

· We don’t see the need of FDD/TDD differentiation.  
· We have no strong view on Huawei proposed text in 1-3. Either text is Ok for us.

· We prefer keeping the original text of 1-4.  Huawei’s proposed modification is not clear.

· 

	Samsung
	It’s ok if CE mode A is merged into feature group 1-1 since CE mode A should be mandatory for eMTC UE to compensate loss due to low complexity. 
Half duplex (type B operation) can be included as separate feature group.

We don’t see the necessity of FDD/TDD differentiation for low UE power class feature group.

	LG
	· We prefer original proposal on prerequisite relationships where CE mode A is mandatory for low bandwidth UEs. And can be option for other UEs. In terms of description of “components” for CE mode A and B, we prefer to use “small number or large number of repetition” instead of small or large coverage enhancements.

	Nokia Networks, Alcatel-Lucent, Alcatel-Lucent Shanghai Bell
	We also think it’s not necessary to differentiate FDD/TDD.

We prefer the name “UE category M1” for feature group 1-1 as Ericsson suggested.

The original feature group names of 1-3 and 1-4 are preferred, as the CE ModeA/B is already used in the spec.

The description of feature group 1-1 can be updated as “Max 6 PRB RF bandwidth” to differentiate the normal UE with the CE mode A capability.

	ZTE
	1. We would prefer the original proposal on prerequisite relationship, i.e,  feature 1-3 is  prerequisite for 1-1.

2. No need for TDD/FDD differentiations

3. For components description, no strong view but prefer to keep the original wording 

4. 'consequences if feature is not supported', ok with the proposal to change 1-4 to 'Less enhanced coverage'.

	Panasonic
	For category M1 UEs, CE mode A is mandatory. CE mode B is optional.

For other than category M1 UEs, CE mode A capability signalling is not required as it reaches to the normal coverage without CE mode A function. CE mode B is optional.

Low UE power class is optional only for category M1 UEs. Our thinking is eNB needs to know this UE is 20 dBm is maximum transmission power.

FDD/TDD differentiation is not required. If UE support only FDD or TDD, it is expressed by the supported bands.

	Sony
	We prefer the name “UE category M1” as proposed by Ericsson.

We prefer to use “CE Mode A” and “CE Mode B” as originally proposed.  For UE category M1, CE Mode A is mandatory whilst CE Mode B is optional.
For CE Mode A description, we should use “MPDCCH” instead of “EPDCCH”.

	Intel
	· For the feature group names, we are fine with the original version or those suggested by Ericsson.

· For the “Components” and “Consequences if the feature group is not supported by the UE” columns, we prefer the suggested version from E///, with the understanding that feature groups 1-1, 1-3, and 1-4 all require UE to support EPDCCH (“M-PDCCH”) with cross-subframe scheduling, support of AL = 24, and search space candidates defined by aggregation (L) and repetition (R) levels

· We don’t see the need for FDD/TDD differentiation.

· Each of the feature sets should be Optional.

· While support of CE Modes A and B are optional, support CE Mode A should be a pre-requisite for

· BW reduced low complexity UEs (“Cat M” or “Cat M1”), and 

· other UEs supporting CE Mode B.
For UEs other than BW reduced low complexity UEs (“Cat M” or “Cat M1”), if they support CE Mode A (1-3) or CE Mode B (1-4), then they should also support feature set 1-1 in order to be able to “mimic” the behavior of BW reduced low complexity UEs.

	Qualcomm
	· Each feature should be optional

· 1-1, 1-2, 1-4 (all according to original numbering) should have FDD-TDD differentiation. However, 1-1 is already differentiated by signaling of supported band, so no specification handling is needed in this case.


2.2. LTE carrier aggregation beyond 5CCs
Following is an original draft of UE feature list for FeCA.

	#
	Feature group
	Components
	Prerequisite feature groups 
(listed in this sheet or Rel-8/9/10/11/12 features)
	Need for eNB to know whether the
feature is supported by the UE
(what happens if eNB does not know?)
	Consequences if the feature
 is not supported by the UE
	Need of FDD/TDD differentiation
	RAN5 implication
	Note
	Responsible WG
	RAN WG recommendation

	2-1 
	PUCCH on Scell
	1) Configuration of PUCCH for Scell
2) Serving cell grouping for PUCCH on Pcell and SCell
3) PUCCH on Scell transmit power control procedure
	UL CA
	Yes
	Network cannot utilize PUCCH on Scell operation for such UE
	No need
	　
	　
	RAN1
	Optional w/ capability signalling

	2-2
	USS blind decoding reduction
	1) Not monitoring DCI format 0/1A
2) (E)PDCCH candidate reduction on USS
	DL CA
	eNB cannot configure reduced blind decoding for the UE, effecting UE power consumption as well as potential negative impacts of false-positive detection
	UE needs to support the full set of blind decoding linearly increasing with the number of supported CCs
	No need
	　
	　
	RAN1
	Mandatory

	2-3
	Cross-carrier scheduling beyond 5CC
	1. CIF to scheduled cell mapping (i.e. cif-InSchedulingCell-r13)
	DL CA, Rel. 10 cross-carrier scheduling
	eNB cannot configure the UE with cross-carrier scheduling, in case of having more than 5 configured CCs
	UE cannot be cross-carrier scheduled 
	No need
	　
	This is just an extension of the Rel.10 cross-carrier scheduling having more than 8 serving cell indexes. Might not need a separate capability (if we assume a UE indicating Rel. 10  cross-carrier scheduling support, which would be a prerequisite anyhow)
	RAN1
	Optional w/ capability signaling

	2-4
	PUCCH Format 4
	1) Resource allocation for PUCCH format 4
2) TPC operation for PUCCH format 4
3) Simultaneous AckNack and CQI on PUCCH format 4
4) Multi-cell periodic CSI reporting on PUCCH format 5
	DL CA
	Yes
	DL CA requiring more than……
	No need
	　
	　
	RAN1
	Mandatory with FGI

	2-5
	PUCCH Format 5
	1) Resource allocation for PUCCH format 5
2) TPC operation for PUCCH format 5
3) Simultaneous AckNack and CQI on PUCCH format 5
4) Multi-cell periodic CSI reporting on PUCCH format 5
	DC CA, PUCCH Format 4
	Yes
	DL CA requiring more than……
	No need
	　
	　
	RAN1
	Optional w/ capability signaling

	2-6
	Aperidic CSI reporting Mode 1-1 and Mode 1-0
	1) Mode 1-1 for aperiodic CSI reporting
1) Mode 1-0 for aperiodic CSI reporting
	DL CA
	Yes
	Cannot be configured and used by eNB
	No need
	　
	　
	RAN1
	Mandatory

	2-7
	UCI on PUSCH extension
	1) TBCC coding for HARQ-Ack
2) Second Beta Offset
	DL CA
	Yes
	Larger HARQ-Ack payload size on UCI is not supported
	No need
	　
	　
	RAN1
	Mandatory for Ues …..

	2-8
	DAI based codebook size adaptation
	1) Receive the configuration for DAI codebook size adaptation
2) Codebook size adaptation mechanism
3) Dynamic PUCCH format adaptation based on the DAI codebook size adaptation
	DL CA
	Yes
	Fixed codebook size operation needs to be used
	No need
	　
	　
	RAN1
	Mandatory

	2-9
	Fixed codebook size operation
	1) Receive the configuration for fixed codebook size operation (i.e. not DAI based)
2) Operate with fixed codebook size
	DL CA
	Yes
	DAI codebook size based adaptation needs to be used
	No need
	　
	　
	RAN1
	Mandatory

	2-10
	Aperiodic CSI reporting with 3bit triggering
	3bit triggering mechanism
	DL CA
	Yes
	CSI reporting limited to a smaller number of CSI sets
	No need
	　
	　
	RAN1
	　

	2-11
	Enhanced TDD CA DL HARQ-Ack timing
	1) Application of FDD Scell DL HARQ-Ack timing from TDD-FDD CA with TDD Pcell to TDD Scell DL HARQ-Ack timing of TDD CA with different UL/DL configurations
	DL CA
FSS: Rel. 11 TDD CA
	Yes
	Balancing of HARQ-Ack in time domain not possible
	Yes
	　
	　
	RAN1
	Optional with UE capability signaling

	2-12
	HARQ-Ack Spatial bundling according to configuration
	1) HARQ-Ack spatial bundling configuration
2) Spatial bundling according to the eNB configuration
	DL CA
	Yes
	Ack-Nack payload size cannot be reduced by configuring spatial bundling by the eNB
	No 
	　
	　
	RAN1
	Mandatory


In addition, following is an updated version provided by Huawei.
	#
	Feature group
	Components
	Prerequisite feature groups 
(listed in this sheet or Rel-8/9/10/11/12 features)
	Need for eNB to know whether the
feature is supported by the UE
(what happens if eNB does not know?)
	Consequences if the feature
 is not supported by the UE
	Need of FDD/TDD differentiation
	RAN5 implication
	Note
	Responsible WG
	RAN WG recommendation

	2-1 
	PUCCH on Scell
	1) Configuration of PUCCH for Scell
2) Serving cell grouping for PUCCH on Pcell and SCell
3) PUCCH on Scell transmit power control procedure
	UL CA
	Yes
	Network cannot utilize PUCCH on Scell operation for such UE
	No need
	　
	　
	RAN1
	Optional w/ capability signalling

	2-2
	USS blind decoding reduction
	1) Not monitoring DCI format 0/1A
2) (E)PDCCH candidate reduction on USS
	DL CA
	eNB cannot configure reduced blind decoding for the UE, effecting UE power consumption as well as potential negative impacts of false-positive detection
	UE needs to support the full set of blind decoding linearly increasing with the number of supported CCs
	No need
	　
	Combined into feature group of "Feature for CA B5C" as new 2-2
	RAN1
	Mandatory

	2-3
	Cross-carrier scheduling beyond 5CC
	1. CIF to scheduled cell mapping (i.e. cif-InSchedulingCell-r13)
	DL CA, Rel. 10 cross-carrier scheduling, 2-2
	eNB cannot configure the UE with cross-carrier scheduling, in case of having more than 5 configured CCs
	UE cannot be cross-carrier scheduled 
	No need
	　
	This is just an extension of the Rel.10 cross-carrier scheduling having more than 8 serving cell indexes. Might not need a separate capability (if we assume a UE indicating Rel. 10  cross-carrier scheduling support, which would be a prerequisite anyhow)
	RAN1
	Optional w/ capability signaling

	2-4
	PUCCH Format 4
	1) Resource allocation for PUCCH format 4
2) TPC operation for PUCCH format 4
3) Simultaneous AckNack and CQI on PUCCH format 4
4) Multi-cell periodic CSI reporting on PUCCH format 5
	DL CA
	Yes
	DL CA requiring more than……
	No need
	　
	Combined into feature group of "Feature for CA B5C"
	RAN1
	Mandatory with FGI

	2-5
	PUCCH Format 5
	1) Resource allocation for PUCCH format 5
2) TPC operation for PUCCH format 5
3) Simultaneous AckNack and CQI on PUCCH format 5
4) Multi-cell periodic CSI reporting on PUCCH format 5
	DC CA, PUCCH Format 4, 2-2
	Yes
	DL CA requiring more than……
	No need
	　
	　
	RAN1
	Optional w/ capability signaling

	2-6
	Aperidic CSI reporting Mode 1-1 and Mode 1-0
	1) Mode 1-1 for aperiodic CSI reporting
1) Mode 1-0 for aperiodic CSI reporting
	DL CA
	Yes
	Cannot be configured and used by eNB
	No need
	　
	Combined into feature group of "Feature for CA B5C"
	RAN1
	Mandatory

	2-7
	UCI on PUSCH extension
	1) TBCC coding for HARQ-Ack
2) Second Beta Offset
	DL CA
	Yes
	Larger HARQ-Ack payload size on UCI is not supported
	No need
	　
	Combined into feature group of "Feature for CA B5C"
	RAN1
	Mandatory for Ues …..

	2-8
	DAI based codebook size adaptation
	1) Receive the configuration for DAI codebook size adaptation
2) Codebook size adaptation mechanism
3) Dynamic PUCCH format adaptation based on the DAI codebook size adaptation
	DL CA
	Yes
	Fixed codebook size operation needs to be used
	No need
	　
	Combined into feature group of "Feature for CA B5C"
	RAN1
	Mandatory

	2-9
	Fixed codebook size operation
	1) Receive the configuration for fixed codebook size operation (i.e. not DAI based)
2) Operate with fixed codebook size
	DL CA
	Yes
	DAI codebook size based adaptation needs to be used
	No need
	　
	Combined into feature group of "Feature for CA B5C"
	RAN1
	Mandatory

	2-10
	Aperiodic CSI reporting with 3bit triggering
	3bit triggering mechanism
	DL CA, 2-2
	Yes
	CSI reporting limited to a smaller number of CSI sets
	No need
	　
	　
	RAN1
	　

	2-11
	Enhanced TDD CA DL HARQ-Ack timing
	1) Application of FDD Scell DL HARQ-Ack timing from TDD-FDD CA with TDD Pcell to TDD Scell DL HARQ-Ack timing of TDD CA with different UL/DL configurations
	DL CA
FSS: Rel. 11 TDD CA, , 2-2
	Yes
	Balancing of HARQ-Ack in time domain not possible
	Yes
	　
	　
	RAN1
	Optional with UE capability signaling

	2-12
	HARQ-Ack Spatial bundling according to configuration
	1) HARQ-Ack spatial bundling configuration
2) Spatial bundling according to the eNB configuration
	DL CA
	Yes
	Ack-Nack payload size cannot be reduced by configuring spatial bundling by the eNB
	No 
	　
	Combined into feature group of "Feature for CA B5C"
	RAN1
	Mandatory


Companies are invited to provide their views.

	Company
	Comments

	Ericsson
	Main change is to implement a generic beyond 5 CC capability in the xls-sheet. Further we have worked out the all the other different capabilities one by one, which is visible in the xls-sheet. Further updated Mandatory/Optional support. 
2-1 

Beyond 5 carrier CA

1) PUCCH format 4 Resource allocation for HARQ-ACK and  TPC operation
2) UCI extention on PUSCH, TBCC coding for HARQ-ACK and second beta-offset (when total number of HARQ-ACK payload size is beyond 22)


DL CA

The eNB will assume this is supported by the UE, so no explicit signalling is needed

Not possible to support more than 5 carrier CA

No need

　

No signalling needed

RAN1

Optional

2-2

PUCCH on Scell

1) Configuration of PUCCH for Scell
2) Serving cell grouping for PUCCH on Pcell and SCell
3) PUCCH on Scell transmit power control procedure

UL CA

Yes

Network cannot utilize PUCCH on Scell operation for such UE

No need

　

　

RAN1

Optional

2-3

USS blind decoding reduction for DCI 0/1A

1) Not monitoring DCI format 0/1A

2-1

Yes

The indicated blind decode reduction technique is not supported

No need

　

　

RAN1

Optional

2-4

USS blind decoding reduction

1) (E)PDCCH candidate reduction on USS

2-1

Yes

The indicated blind decode reduction technique is not supported

No need

　

　

RAN1

Optional

2-5

Cross-carrier scheduling beyond 5CC

1. CIF to scheduled cell mapping (i.e. cif-InSchedulingCell-r13)

2-1, Rel. 10 cross-carrier scheduling

Yes. 

UE cannot be cross-carrier scheduled 

No need

　

　

RAN1

Optional

2-6

PUCCH Format 4 with simultaneous AckNack and CSI

Simultaneous AckNack and CSI on PUCCH format 4

2-1

Yes

Simultaneous AckNack and CQI on PUCCH format 4 is not supported

No need

　

　

RAN1

Optional

2-7

PUCCH Format 4 with multi-cell periodic CSI reporting

1) Multi-cell periodic CSI reporting on PUCCH format 4
2) Multi-cell periodic CSI reporting on PUSCH

2-1

Yes

Multi-cell periodic CSI reporting

No need

　

　

RAN1

Optional

2-8

PUCCH Format 5 with HARQ-ACK

1) PUCCH format 5 Resource allocation for HARQ-ACK and  TPC operation

2-1

Yes

PUCCH format 5 with HARQ-ACK is not supported

No need

　

　

RAN1

Optional

2-9

PUCCH Format 5 with simultaneous AckNack and CSI

Simultaneous AckNack and CSI on PUCCH format 5

2-1, 2-8

Yes

PUCCH Format 5 with simultaneous AckNack and CSI is not supported

No need

　

　

RAN1

Optional

2-10

PUCCH Format 5 with multi-cell periodic CSI reporting

1) Multi-cell periodic CSI reporting on PUCCH format 5
2) Multi-cell periodic CSI reporting on PUSCH

2-1, 2-8

Yes

PUCCH Format 5 with multi-cell periodic CSI reporting is not supported

No need

　

　

RAN1

Optional

2-11

Aperiodic CSI reporting Mode 1-1 and Mode 1-0

1) Mode 1-1 for aperiodic CSI reporting
1) Mode 1-0 for aperiodic CSI reporting

　

Yes

Aperiodic CSI reporting Mode 1-1 and Mode 1-0 cannot be configured and used by eNB

No need

　

　

RAN1

Optional

2-12

HARQ-ACK codebook size determination

1) Fixed codebook size operation
2) DAI based codebook size adaptation

2-1

Yes

DL CA beyond 5 carriers can not be supported. If at least one of the features are not supported

No Need

　

Two capability bits are needed one for each component, i.e. One for "fixed codebook size operation" and one for "DAI based codebook size adaptation". The UE needs to signal support for at least one of the features to be able to operate 2-1.

RAN1

Mandatory

2-13

Enhanced TDD CA DL HARQ-Ack timing

1) Application of FDD Scell DL HARQ-Ack timing from TDD-FDD CA with TDD Pcell to TDD Scell DL HARQ-Ack timing of TDD CA with different UL/DL configurations

2-1

Yes

Balancing of HARQ-Ack in time domain not possible

Yes

　

　

RAN1

Optional

2-14

HARQ-Ack Spatial bundling according to configuration

1) HARQ-Ack spatial bundling configuration
2) Spatial bundling according to the eNB configuration

2-1

Yes

Ack-Nack payload size cannot be reduced by configuring spatial bundling by the eNB

No 

　

　

RAN1

Optional

2-15

Aperiodic CSI reporting set 3-bits

1) Aperiodic CSI reporting 3 bit set size

DL CA

Yes

Aperiodic CSI reporting based on 3 bit set size is not supported

No

　

　

RAN1

Optional



	CATT
	· We prefer to have the original texts.   We could not agree on texts proposed in the Node of most feature groups.   

· Feature group 2-2, we don’t think it is mandatory for UE to support blind decoding reduction if a UE could support full blind decoding.  

· For cross carrier scheduling in feature group 2-3, Rel-13 UEs do not need to have pre-requisite of Rel-10 cross carrier scheduling.    

· Feature group 2-4 PUCCH format 4 should be optional.  

· Feature group 2-5, PUCCH format 5 do not have pre-requisite of PUCCH format 4.

· Feature group 2-6, A-CSI modes 1-0 and 1-1 are not mandatory and could be used for non-CA cases.  Thus, it should not have pre-requisite of DL CA. 

· Feature group 2-9, fixed size codebook has been used in Rel-10 CA.  There is no need to have this specific feature group for Rel-13 eCA.

· We don’t agree with Huawei’s proposals to have pre-requisite of feature group 2-2 for feature groups 2-3, 2-5, 2-10, and 2-11



	Samsung
	We prefer to have original UE feature list except 2-8 and 2-12 in our proposal.
· Feature group 2-8 consists of fixed codebook size operation and DAI based codebook size operation.
· Feature group 2-12 for “Max. number of CSI processes to be updated” is added.
#

Feature group

Components

Prerequisite feature groups 
(listed in this sheet or Rel-8/9/10/11 features)

Need for eNB to know whether the
feature is supported by the UE
(what happens if eNB does not know?)

Consequences if the feature
 is not supported by the UE

Need of FDD/TDD differentiation

RAN5 implication

Note

Responsible WG

RAN WG recommendation

2-1

PUCCH on Scell

1) Configuration of PUCCH for Scell
2) Serving cell grouping for PUCCH on Pcell and SCell
3) PUCCH on Scell transmit power control procedure

UL CA

Yes

Network cannot utilize PUCCH on Scell operation for such UE

No need

　

It is supported for up to 5 CCs as well as up to 32 CCs

RAN1

Optional w/ capability signaling

2-2

USS blind decoding reduction

1) Not monitoring DCI format 0/1A
2) (E)PDCCH candidate reduction on USS

DL CA

Yes (eNB assumes the full BDs are supported by the UE)

UE needs to support the full set of blind decoding depending on the number of CCs

No need

　

The related UE capability signaling contains 32 values, each indicating the number of BDs supported in UE specific search spaces per subframe given by {32*[5,…,32], 4 reserved values for future use}

RAN1

Mandatory w/ capability signaling

2-3

Cross-carrier scheduling beyond 5CCs

CIF to scheduled cell mapping (i.e. cif-InSchedulingCell-r13)

DL CA, Rel. 10 cross-carrier scheduling

Yes (eNB cannot configure the UE with cross-carrier scheduling in case of having more than 5 configured CCs)

UE cannot support  cross-carrier scheduling for a cell with serving cell index of > 8

No need

　

　

RAN1

Optional w/ capability signaling

2-4

PUCCH format 4

1) Resource allocation for PUCCH format 4
2) TPC operation for PUCCH format 4
3) Simultaneous AckNack and CQI on PUCCH format 4
4) Multi-cell periodic CSI reporting on PUCCH format 4

DL CA

Yes

UCI (HARQ-ACK and/or CSI) transmission for more than 5 CCs cannot be supported

No need

　

　

RAN1

Mandatory for Rel-13 eCA UEs

2-5

PUCCH format 5

1) Resource allocation for PUCCH format 5
2) TPC operation for PUCCH format 5
3) Simultaneous AckNack and CQI on PUCCH format 5
4) Multi-cell periodic CSI reporting on PUCCH format 5

DL CA, PUCCH format 4

Yes

Only PUCCH format 4 is supported to transmit UCI feedback

No need

　

　

RAN1

Optional w/ capability signaling

2-6

Aperiodic CSI reporting Mode 1-1 and Mode 1-0

1)  Mode 1-1 for aperiodic CSI reporting
2) Mode 1-0 for aperiodic CSI reporting

DL CA

Yes

Cannot be configured and used by eNB

No need

　

　

RAN1

Optional w/ capability signaling

2-7

UCI on PUSCH

1) TBCC coding for HARQ-ACK
2) Second Beta Offset configuration

DL CA

Yes

Larger HARQ-ACK payload size on UCI is not supported

No need

　

　

RAN1

Mandatory for Rel-13 eCA UEs

2-8

HARQ-ACK codebook determination

1) Fixed codebook size operation
2) DAI based codebook size operation

DL CA

Yes

HARQ-ACK transmission for more than 5 CCs cannot be supported

No need

　

　

RAN1

Mandatory for Rel-13 eCA UEs

2-9

Aperiodic CSI reporting with 3bit triggering

3bit triggering mechanism

DL CA

Yes

CSI reporting limited to a smaller number of CSI sets

No need

　

　

RAN1

Mandatory for Rel-13 eCA UEs

2-10

Enhanced TDD CA DL HARQ-Ack timing

Application of FDD Scell DL HARQ timing from TDD-FDD CA with TDD Pcell to TDD Scell DL HARQ timing of TDD CA with different UL/DL configurations

DL CA, Rel-11 TDD CA

Yes

Balancing of HARQ-ACK in time domain is not supported

Yes

　

　

RAN1

Optional w/ capability signaling

2-11

HARQ-Ack spatial bundling according to configuration

Spatial bundling according to the eNB configuration

DL CA

Yes

HARQ-Ack payload size cannot be reduced by configuring spatial bundling by the eNB

No need

　

　

RAN1

Mandatory for Rel-13 eCA UEs

2-12

Max. number of CSI processes to be updated

Max. number of CSI processes that UE can update across CCs

DL CA

Yes

No support of CSI triggering in Rel-13 eCA or some relaxation to address UE complexity should be considered

No need

　

The value range of the UE capability signalling of the maximum number of updated CSI processes across CCs is 5 to 32, with a granularity of 1

RAN1

Mandatory for Rel-13 eCA UEs



	LG
	· We prefer the UE feature list proposed by Samsung in the above with modification on 2-2 which is to be mandatory for Rel-13 eCA UE.

	Nokia Networks, Alcatel-Lucent, Alcatel-Lucent Shanghai Bell
	In general, all the features should be regarded as Optional if not indicated otherwise: 

· We think that having some B5C capability as suggested to be included by Ericsson might make sense, as this could enable to show a better linkage of features to be applied for a B5C capable terminal only

· As CATT noted, the blind decoding reduction could be optional and linked to B5C

· PUCCH format 4 (single feature group) should not just be linked to the B5C capability but could be applicable also for UEs not supporting more than 5 CCs (given by RAN4 definition in this respect – i.e. band combination signaling indicating more than 5 carriers). For normal DL CA (not including B5C) this could be optional – but for B5C feature as mandatory (as also discussed in the WI phase)

· PUCCH format 5 (a single feature group) should be linked to B5C with optional support
· UCI on PUSCH extension could be included in the B5C capability as proposed by Ericsson & Huawei

· We agree with Ericsson, that the Aperiodic CSI reporting Mode 1-1 and Mode 1-0 would not necessarily need to be linked even to CA operation – but could be useful also for non-CA capable terminals (i.e. no prerequisite feature group). 

· The HARQ-Ack codebook size determination should be linked to B5C and mandatory, as discussed in the WI phase.

· The Enhanced TDD CA DL HARQ-Ack timing can be applied also for supporting less than 5 CCs, therefore only DL CA (but not B5C) is a prerequisite there – and optional support. 

· The Aperiodic CSI reporting with 3bit triggering is to be linked to B5C only (in contrast to the Ericsson proposal to DL CA only)

· The HARQ-Ack Spatial bundling according to configuration could be linked B5C with optional support.

	Intel
	We prefer all the features optional in general with some exceptions listed below: 

· We support to introduce B5C capability as suggested by Ericsson to link some features to support CA with more than 5 CCs. 

· The feature 2-2 in original UE feature list (i.e. USS BD reduction) should be optional and linked to B5C capability. 

· The prerequisite feature for feature 2-3 (i.e. cross-carrier scheduling) should be Rel. 10 cross-carrier scheduling to avoid introducing an additional UE capability IE. 

· As noted by CATT, feature 2-5 (PUCCH format5) would not be necessarily linked to PUCCH format 4.   

· Feature 2-6 (Aperiodic CSI reporting Mode 1-1 and Mode 1-0) was motivated by CSI calculation complexity in B5C case. We do not see the reason to extend it to UE of non-CA. It could be linked to DL CA with optional support, as proposed by Samsung. 

· Feature 2-7 (i.e. UCI on PUSCH extension) could be linked to B5C. 

· The DAI based codebook size operation should be linked to B5C. 
· Aperiodic CSI reporting with 3bit triggering should be also linked to B5C.

	Qualcomm
	· 2-3 should  be separate capability from crossCarrierScheduling-r10
· 2-6 should be optional

· 2-9 should be optional

· Introduce Maximum number of CSI processes to be updated, applicable to both periodic and aperiodic CSI


2.3. LAA
Following is an original draft of UE feature list for LAA.

	#
	Feature group
	Components
	Prerequisite feature groups 
(listed in this sheet or Rel-8/9/10/11/12 features)
	Need for eNB to know whether the
feature is supported by the UE
(what happens if eNB does not know?)
	Consequences if the feature
 is not supported by the UE
	Need of FDD/TDD differentiation
	RAN5 implication
	Note
	Responsible WG
	RAN WG recommendation

	3-1
	UE procedure related to LAA DL reception on full subframe and partial subframe
	1) Identification of DL transmission from serving cell for full subframe and partial subframe
2) Common DL control signaling decoding on LAA SCell
3) LAA CSI feedback
4) LAA DRS-based RRM measurement
	CA and CRS-based discovery signal/procedure
	Yes
	LAA DL reception is not possible
	No need
	　
	Per UE signaling
	RAN1
	TBD

	3-2
	UE-reported RSSI measurement procedure
	1) RSSI measurement and reporting based on RSSI measurement timing configuration
	CA and 3-1
	Yes
	RSSI reporting is not possible
	No need
	　
	Per UE signaling
	RAN1
	TBD


In addition, following is an updated version provided by Huawei.
	#
	Feature group
	Components
	Prerequisite feature groups 
(listed in this sheet or Rel-8/9/10/11/12 features)
	Need for eNB to know whether the
feature is supported by the UE
(what happens if eNB does not know?)
	Consequences if the feature
 is not supported by the UE
	Need of FDD/TDD differentiation
	RAN5 implication
	Note
	Responsible WG
	RAN WG recommendation

	3-1
	UE procedure related to LAA DL reception on full subframe and partial subframe
	1) Identification of DL transmission from serving cell for full subframe and partial subframe
2) Common DL control signaling decoding on LAA SCell
3) LAA CSI feedback
4) LAA DRS-based RRM measurement
	CA and DRS-based discovery signal/procedure
	Yes
	LAA DL reception is not possible
	No need
	　
	Per UE signaling
	RAN1
	TBD

	3-2
	UE-reported RSSI measurement procedure
	1) RSSI measurement and reporting based on RSSI measurement timing configuration
	CA and 3-1
	Yes
	RSSI reporting is not possible
	No need
	　
	Per UE signaling
	RAN1
	TBD


Companies are invited to provide their views.

	Company
	Comments

	Ericsson
	Main changes are the dependency for 3-1 which should only be DL CA in our understanding. Further partial TTI support in our view needs to be an independent capability bit.
3-1

UE procedure related to LAA DL reception

1) Identification of DL transmission and reception from serving cell for full TTI
2) Common DL control signaling decoding on LAA SCell
3) LAA CSI feedback
4) LAA DRS-based RRM measurement

DL CA

Yes

LAA DL reception is not possible

No need

　

　

RAN1

Optional

3-2

Ending Partial TTI support

1) Ending partial TTI

3-2

Yes

UE does not recieve partial TTI

No

　

　

RAN1

Optional

3-3

Initial Partial TTI support

1) Initial partial TTI

3-2

Yes

UE does not recieve partial TTI

No

　

　

RAN1

Optional

3-4

UE-reported RSSI measurement procedure

1) RSSI measurement and reporting based on RSSI measurement timing configuration

DL CA, 3-1

Yes

RSSI reporting is not possible

No need

　

　

RAN1

Optional



	CATT
	· We would like to separate the DL reception for full subframe and partial subframe. Additionally we prefer to make the support of partial subframe reception optional.
· LAA DRS based RRM measurement can be made as a separate feature. In this feature, the CRS based and CSI-RS based measurement should be seprated as different sub-features, which is the same as we did in Rel-12. 

	NTT DOCOMO
	Regarding the dependency for 3-1, although we think it is natural to include Rel-12 DRS-related features in prerequisite feature groups because of large commonality with LAA DRS-based procedure, we are not strong on it.
Regarding the partial TTI support, we believe it is an essential feature for LAA in practice. But thanks to the extensive discussion on partial TTI so far, we could understand that it has a big implementation impact. Hence, our compromised proposal is to have one independent capability for both starting and ending partial subframe supports.

So, our preference is shown below.

3-1

UE procedure related to LAA DL reception

1) Identification of DL transmission and reception from serving cell for full TTI
2) Common DL control signaling decoding on LAA SCell
3) LAA CSI feedback
4) LAA DRS-based RRM measurement

DL CA and DRS-based discovery signal/procedure
Yes

LAA DL reception is not possible

No need

　

　

RAN1

Optional

3-2

Partial TTI support

1) Ending partial TTI
2) Initial partial TTI
3-1
Yes

UE does not receive partial TTI

No

　

　

RAN1

Optional

3-3
UE-reported RSSI measurement procedure

1) RSSI measurement and reporting based on RSSI measurement timing configuration

DL CA, 3-1

Yes

RSSI reporting is not possible

No need

　

　

RAN1

Optional



	Samsung
	We prefer to have separate feature groups for full and partial subframe. Regarding UE-reported RSSI, we think it is an important feature for LAA to configure proper carrier to UE with less hidden nodes. Therefore, we prefer to include UE-reported RSSI feature into the 3-1. 
3-1

UE procedure related to LAA DL reception

1) Identification of DL transmission and reception from serving cell for full TTI
2) Common DL control signaling decoding on LAA SCell
3) LAA CSI feedback
4) LAA DRS-based RRM measurement
5) UE-reported RSSI measurement
DL CA and DRS-based discovery signal/procedure
Yes

LAA DL reception is not possible

No need

　

　

RAN1

Optional

3-2

Ending Partial TTI support

1) Ending partial TTI

3-1
Yes

UE does not recieve partial TTI

No

　

　

RAN1

Optional

3-3

Initial Partial TTI support

1) Initial partial TTI

3-1
Yes

UE does not recieve partial TTI

No

　

　

RAN1

Optional



	· LG
	· We share the same view with Ericsson that prerequisite for 3-1 should be DL CA only (not CRS-based discovery/procedure)

· We prefer keeping (initial and end) partial subframe reception in 3-1 as in original draft

· LAA DRS based RRM measurement based on CRS should be in 3-1 since LAA cannot work properly without LAA DRS detection. Meanwhile, we prefer splitting LAA DRS based RRM measurement based on CSI-RS as a separate feature whose prerequisite is 3-1

	Nokia Networks, Alcatel-Lucent, Alcatel-Lucent Shanghai Bell
	As others already noted, it would be good to separate the partial initial and ending subframe from the general UE procedures for LAA (3-1). We are fine with having a separate feature group for RSSI, but don’t think that the DRS operation should be split from the baseline UE procedure feature group.

In short, our view is very much aligned with the one from Ericsson – but fixing some minor referencing & typo bugs there (track changes on top of Ericsson input):
3-1

UE procedure related to LAA DL reception

1) Identification of DL transmission and reception from serving cell for full TTI
2) Common DL control signaling decoding on LAA SCell
3) LAA CSI feedback
4) LAA DRS-based RRM measurement

DL CA

Yes

LAA DL reception is not possible

No need

　

　

RAN1

Optional

3-2

Ending Partial TTI support

1) Ending partial TTI

3-1
Yes

UE does not receive ending partial TTI

No need
　

　

RAN1

Optional

3-3

Initial Partial TTI support

1) Initial partial TTI

3-1
Yes

UE does not receive initial partial TTI

No need
　

　

RAN1

Optional

3-4

UE-reported RSSI measurement procedure

1) RSSI measurement and reporting based on RSSI measurement timing configuration

3-1

Yes

RSSI reporting is not possible

No need

　

　

RAN1

Optional

  

	ZTE
	We think that the 3-1 feature group  should be the prerequisite of all other feature groups i.e. 3-2,3-3,3-4.

For partial subframes, we also prefer to have separate feature groups for full and partial subframe.

3-1

UE procedure related to LAA DL reception

1) Identification of DL transmission and reception from serving cell for full TTI
2) Common DL control signaling decoding on LAA SCell
3) LAA CSI feedback
4) LAA DRS-based RRM measurement

DL CA and DRS-based discovery signal/procedure
Yes

LAA DL reception is not possible

No need

　

　

RAN1

Optional

3-2

Ending Partial TTI support

1) Ending partial TTI

3-1

Yes

UE does not receive partial TTI

No

　

　

RAN1

Optional

3-3

Initial Partial TTI support

1) Initial partial TTI

3-1

Yes

UE does not receive partial TTI

No

　

　

RAN1

Optional

3-4

UE-reported RSSI measurement procedure

1) RSSI measurement and reporting based on RSSI measurement timing configuration

3-1

Yes

RSSI reporting is not possible

No need

　

　

RAN1

Optional



	Sony
	We prefer to include UE-reported RSSI feature into the 3-1

	Intel
	The following table summarizes Intel’s view.

3-1

UE procedure related to LAA DL reception

1) Identification of DL transmission and reception from serving cell for full TTI
2) Common DL control signaling decoding on LAA SCell
3) LAA CSI feedback

DL CA

Yes

LAA DL reception is not possible

No need

　

　

RAN1

Optional

3-2

Ending Partial TTI support

1) Ending partial TTI

3-1
Yes

UE does not receive partial TTI

No need
　

　

RAN1

Optional

3-3

Initial Partial TTI support

1) Initial partial TTI

3-1
Yes

UE does not recieve partial TTI

No need
　

　

RAN1

Optional

3-4
LAA DRS-based RRM measurement
1) LAA DRS-based RRM measurement
3-1
Yes
UE may need to perform RRM measurement autonomously.
No Need
RAN1
Optional
3-5
UE-reported RSSI measurement procedure

1) RSSI measurement and reporting based on RSSI measurement timing configuration

3-4
Yes

RSSI reporting is not possible

No need

　

　

RAN1

Optional

· 3-1: We think prerequisite is DL CA only
· 3-2/3-3: We see it is preferable to have separate ending partial TTI support and initial partial TTI support as their implementation implication and their impact can be different. Prerequisite is 3-1.
· 3-4: We think DRS-based RRM measurement should be optional as UE can autonomously perform CRS based RRM measurement (by detecting signal existence). Prerequisite is 3-1.
· 3-5: We think UE-reported RSSI measurement procedure is to be optional. Prerequisite is 3-4.


	Qualcomm
	· Initial partial subframe should be separate capability

· Ending partial subframe should be separate capability

· Cross-carrier scheduling of LAA should be a separate optional feature from crossCarrierScheduling-r10
· CSI-RS based discovery signal detection of LAA should be a separate optional feature from csi-RS-DiscoverySignalsMeas-r12
· All features should be optional, although 3-1 requires no capability signaling


2.4. EBF/FD-MIMO
Following is an original draft of UE feature list for EBF/FD-MIMO.

	#
	Feature group
	Components
	Prerequisite feature groups 
(listed in this sheet or Rel-8/9/10/11/12 features)
	Need for eNB to know whether the
feature is supported by the UE
(what happens if eNB does not know?)
	Consequences if the feature
 is not supported by the UE
	Need of FDD/TDD differentiation
	RAN5 implication
	Note
	Responsible WG
	RAN WG recommendation

	4-1
	Class A CSI reporting
	1) 2D class A codebooks (for 8, 12, and 16 ports)
2) P-CSI and A-CSI for 2D codebooks
3) 12- and 16-port CSI-RS
	TM 10 (*)
	Yes
	CSI reporting based on 2D codebooks for CSI-RS with 12 and 16 ports not possible
	No
	　
	　
	RAN1
	　

	4-2
	Class B CSI reporting
	1) K>1 NZP CSI-RS resources configuration and CRI reporting (for P-CSI and A-CSI)
2) K=1 NZP CSI-RS resource, PMI.Config (=1 or 2), codebooks for PMI.Config = 1, and associated P-CSI and A-CSI modes
	TM 10 (*)
	Yes
	CSI reporting to support beamformed CSI-RS operation not possible 
	No
	　
	The max total number of CSI-RS ports (summed across K resources) Nmax is a candidate for UE capability. Examples of Nmax: 8, 16, 32, and 64
	RAN1
	　

	4-3
	Enhanced SRS
	1) Additional UpPTS symbols
2) Comb-4
3) […]
	TM 3, 8, 9, 10
	Yes
	Use of the additional SRS resources not possible
	No
	　
	　
	RAN1
	　

	4-4
	Channel Measurement Restriction (MR)
	1) channel MR
	TM 10 (*)
	Yes
	Impaired accuracy in CSI measurement especially when 4-2 (class B) with K=1 is configured
	No
	　
	A candidate for UE capability
	RAN1
	　

	4-5
	Interference Measurement Restriction (MR)
	1) interference MR
	TM 10 (*)
	Yes
	Impaired accuracy in CSI measurement especially when 4-2 (class B) with K=1 is configured
	No
	　
	A candidate for UE capability
	RAN1
	　

	4-6
	Enhanced DMRS
	1) 4 orthogonal DMRS ports
2) DCI format for Rel.13 DMRS port signaling
	TM 10 (*)
	Yes
	Use of the additional DMRS ports not possible
	No
	　
	　
	RAN1
	　

	4-7
	CSI-RS-TDD
	1) CSI-RS on DwPTS
	TM 10 (*)
	Yes
	12-port and 16-port CSI measurements not possible
	Yes
	　
	A candidate for UE capability for TDD
	RAN1
	　


(*) Applicability to TM 9 is to be discussed (UE capability)
In addition, following is an updated version provided by Huawei.
	#
	Feature group
	Components
	Prerequisite feature groups 
(listed in this sheet or Rel-8/9/10/11/12 features)
	Need for eNB to know whether the
feature is supported by the UE
(what happens if eNB does not know?)
	Consequences if the feature
 is not supported by the UE
	Need of FDD/TDD differentiation
	RAN5 implication
	Note
	Responsible WG
	RAN WG recommendation

	4-1
	Class A CSI reporting
	1) 2D class A codebooks (for 8, 12, and 16 ports)
2) P-CSI and A-CSI for 2D codebooks
3) 12- and 16-port CSI-RS
	TM 10 (*)
	Yes
	CSI reporting based on 2D codebooks for CSI-RS with 12 and 16 ports not possible
	No
	　
	　
	RAN1
	　

	4-2
	Class B CSI reporting
	1) K>1 NZP CSI-RS resources configuration and CRI reporting (for P-CSI and A-CSI)
2) K=1 NZP CSI-RS resource, PMI.Config (=1 or 2), codebooks for PMI.Config = 1, and associated P-CSI and A-CSI modes
	TM 10 (*)
	Yes
	CSI reporting to support beamformed CSI-RS operation not possible 
	No
	　
	The max total number of CSI-RS ports (summed across K resources) Nmax is a candidate for UE capability. Examples of Nmax: 8, 16, 32, and 64
	RAN1
	　

	4-3
	Enhanced SRS
	1) Additional UpPTS symbols
2) Comb-4
3) […]
	TM 3, 8, 9, 10
	Yes
	Use of the additional SRS resources not possible
	No
	　
	　
	RAN1
	　

	4-4
	Channel Measurement Restriction (MR)
	1) channel MR
	TM 10 (*)
	Yes
	No channel MR
	No
	　
	A candidate for UE capability
	RAN1
	　

	4-5
	Interference Measurement Restriction (MR)
	1) interference MR
	TM 10 (*)
	Yes
	No interference MR
	No
	　
	A candidate for UE capability
	RAN1
	　

	4-6
	Enhanced DMRS
	1) 4 orthogonal DMRS ports
2) DCI format for Rel.13 DMRS port signaling 4 bits DMRS signaling table
	TM 10 (*)
	Yes
	No support of 4 orthogonal DMRS ports for MU-MIMO
	No
	　
	　
	RAN1
	　

	4-7
	CSI-RS-TDD
	1) CSI-RS in DwPTS
	TM 10 (*)
	Yes
	No CSI-RS in DwPTS
	Yes
	　
	A candidate for UE capability for TDD
	RAN1
	　


(*) Applicability to TM 9 is to be discussed (UE capability)
Companies are invited to provide their views.

	Company
	Comments

	Ericsson
	Added the applicable support for TM9 and TM10. Further defined the Class B CSI reporting support. An additional comment is that SRS enhancement does not need to be dependent on any transmission mode.
4-1

Class A CSI reporting

1) 2D class A codebooks (for 8, 12, and 16 ports)
2) P-CSI and A-CSI for 2D codebooks
3) 12- and 16-port CSI-RS

TM 10 or TM 9

Yes

CSI reporting based on 2D codebooks for CSI-RS with 8, 12, and 16 ports not possible

No

　

One capability bit each should be defined for TM9 and TM10 independently

RAN1

Optional

4-2

Class B CSI reporting

1) K>1 NZP CSI-RS resources configuration and CRI reporting (for P-CSI and A-CSI). The max total number of NZP CSI-RS ports (summed across K resources) Nmax: 8
2) K=1 NZP CSI-RS resource, PMI.Config (=1 or 2), codebooks for PMI.Config = 1, and associated P-CSI and A-CSI modes

TM 10 or TM 9

Yes

CSI reporting to support beamformed CSI-RS operation not possible 

No

　

One capability bit each should be defined for TM9 and TM10 independently

RAN1

Optional

4-2a

Class B CSI reporting: extended Nmax

The max total number of NZP CSI-RS ports (summed across K resources) Nmax: 16

4-2

Yes

UE can not use 16 CSI-RS ports together with class B

No

　

　

RAN1

Optional

4-3

Enhanced SRS TDD

1) Additional UpPTS symbols

　

Yes

Use of the additional SRS resources not possible

Not applicable to FDD

　

　

RAN1

Optional

4-4

Enhanced SRS

1) Comb-4 and 12 Cyclic shifts

　

Yes

Use of the additional SRS resources not possible

No

　

　

RAN1

Optional

4-5

Channel Measurement Restriction (MR)

1) channel MR

TM 10 or TM 9

Yes

No channel MR

No

　

One capability bit each should be defined for TM9 and TM10 independently

RAN1

Optional

4-6

Interference Measurement Restriction (MR)

1) interference MR

TM 10 or TM 9

Yes

No interference MR

No

　

One capability bit each should be defined for TM9 and TM10 independently

RAN1

Optional

4-7

Enhanced DMRS

1) 4 orthogonal DMRS ports
2) DMRS signaling table

TM 10 or TM 9

Yes

No support of 4 orthogonal DMRS ports for MU-MIMO

No

　

One capability bit each should be defined for TM9 and TM10 independently

RAN1

Optional

4-8

CSI-RS-TDD

1) CSI-RS in DwPTS

TM 10 or TM 9

Yes

No CSI-RS in DwPTS

Not applicable to FDD

　

One capability bit each should be defined for TM9 and TM10 independently

RAN1

Optional



	CATT
	We prefer Huawei’s proposed revision in feature groups 4-4, 4-5, 4-6, and 4-7.

	Samsung
	Based on the Ericsson’s revision, added the max total number of CSI-RS ports per CC.

 #

Feature group

Components

Prerequisite feature groups 
(listed in this sheet or Rel-8/9/10/11/12 features)

Need for eNB to know whether the
feature is supported by the UE
(what happens if eNB does not know?)

Consequences if the feature
 is not supported by the UE

Need of FDD/TDD differentiation

RAN5 implication

Note

Responsible WG

RAN WG recommendation

4-1

Class A CSI reporting

1) 2D class A codebooks (for 8, 12, and 16 ports)

TM 9 or TM 10

Yes

CSI reporting based on 2D codebooks for CSI-RS with 12 and 16 ports not possible

No

　
　

RAN1
Optional

2) P-CSI and A-CSI for 2D codebooks

3) 12- and 16-port CSI-RS

4-2

Class B CSI reporting

1) K>1 NZP CSI-RS resources configuration and CRI reporting (for P-CSI and A-CSI)

TM 9 or TM 10

Yes

CSI reporting to support beamformed CSI-RS operation not possible 

No

　
　
RAN1

Optional

2) K=1 NZP CSI-RS resource, PMI.Config (=1 or 2), codebooks for PMI.Config = 1, and associated P-CSI and A-CSI modes

4-2a

Class B CSI reporting: extended Nmax

The max total number of NZP CSI-RS ports (summed across K resources) Nmax

TM9 or TM10, 4-2

Yes

UE shall support 64 CSI-RS ports per CSI-process for class B CSI reporting

No

　
　

RAN1
Optional

4-3

The max total number of CSI-RS ports per CC

The max total number of NZP CSI-RS ports (summed across K resources and Np CSI-processes)

TM9 or TM10, 4-1 or 4-2

Yes

UE shall support 64*SupportCSIproc CSI-RS ports per CC for class B reporting

No

　
　
RAN1

Optional

4-4

Enhanced SRS

1) Additional UpPTS symbols
2) Comb-4

　

Yes

Use of the additional SRS resources not possible

No

　
　

RAN1
Optional

4-5

Channel Measurement Restriction (MR)

1) channel MR

TM9 or TM10

Yes

No channel MR

No

　
　
RAN1

Optional

4-6

Interference Measurement Restriction (MR)

1) interference MR

TM 10

Yes

No interference MR

No

　
　
RAN1

Optional

4-7

Enhanced DMRS

1) 4 orthogonal DMRS ports
2) 4 bits DMRS signaling table

TM9 or TM10

Yes

No support of 4 orthogonal DMRS ports for MU-MIMO

No

　
　

RAN1
Optional

4-8

CSI-RS-TDD

1) CSI-RS in DwPTS

TM9 or TM10

Yes

No CSI-RS in DwPTS

Yes

　
　
RAN1

Optional



	LG
	· Ericsson’s proposed revision (which already includes the revisions by Huawei) is acceptable to us except the following:

· We prefer to add 4-1a as follows, having a separate UE capability signaling on which Config(s) is supported by the UE for Class A codebook, which allows flexible UE implementations and reducing the complexity
4-1a
Class A CSI reporting: supported Config.
Supported Config(s) for Class A codebook, among {Config.1, Config.2, Config.3, Config.4}
4-1
Yes

Flexible UE implementations with complexity reduction not possible
No

　

RAN1

Mandatory

· Regarding Class B CSI reporting, we prefer to revise some parts on top of Ericsson’s revision as follows, where the separated UE capability signaling of Nmax is supported (which is an agreement at RAN1#83). We prefer the possible value of Nmax is at least 16, 32, and 64, which allows flexible UE implementations and also provides future usability:

4-2

Class B CSI reporting

1) K>1 NZP CSI-RS resources configuration and CRI reporting (for P-CSI and A-CSI). The max total number of NZP CSI-RS ports (summed across K resources) Nmax: 8
2) K=1 NZP CSI-RS resource, PMI.Config (=1 or 2), codebooks for PMI.Config = 1, and associated P-CSI and A-CSI modes

TM 10 or TM 9

Yes

CSI reporting to support beamformed CSI-RS operation not possible 

No

　

One capability bit each should be defined for TM9 and TM10 independently

RAN1

Optional

4-2a

Class B CSI reporting: extended Nmax

The max total number of NZP CSI-RS ports (summed across K resources) Nmax: 16, where supported values of Nmax as UE capability signaling are at least {16, 32, 64}
4-2

Yes

UE can not be properly configured with its supported Nmax for use 16 CSI-RS ports together with class B

No

　

　

RAN1

Optional Mandatory


	Nokia Networks, Alcatel-Lucent, Alcatel-Lucent Shanghai Bell
	We agree with Huawei’s suggestion on 4-4, 4-5, 4-6 and 4-7. 

Specifically for 4-6, we agree with Samsung’s suggestion on 4-6 to have TM10 as prerequisite feature group only.

	ZTE
	· Based on Ericsson's revision, we have made changes highlighted in red below.

· For 4-1, support of codebook/CSI-RS for 8, 12 and 16 ports is based on capability signaling as Rel-13 UEs may not need to implement all the codebooks if it is not really needed.

· For 4-2, make 4-2a and 4-2b separate sub-feature groups to support K>1 CRI reporting and K=1 codebook for PMI config=1 respectively.  These two feature groups have some commonalities since both can be used for beam selection.  It is better to have the flexibility to choose between the two methods to reduce the UE complexity.  Also, for K>1 case, it is better to support Nmax={16,32,64} based on capability signaling.  Channel MR can only be applied to Class B.  So it is moved  to the basic feature group 4-1 for Class B.
· Make SRS feature groups mandatory for TDD.  The SRS capacity should be enhanced in system point of view.  It is beneficial to support SRS enhancements for all the Rel-13 UEs so that it can free up more SRS resources for FD-MIMO UEs.

4-1

Class A CSI reporting

1) 2D class A codebooks (for 8, 12, and 16 ports)
2) P-CSI and A-CSI for 2D codebooks
3) 12- and 16-port CSI-RS
- Support of codebook/CSI-RS for 8, 12 and 16 ports based on capability signaling

TM 10 or TM 9

Yes

CSI reporting based on 2D codebooks for CSI-RS with 8, 12, and 16 ports not possible

No

　

One capability bit each should be defined for TM9 and TM10 independently

RAN1

Optional with capability signaling

4-2

Class B CSI reporting

1) K=1 NZP CSI-RS resource, PMI Config =2,  without PMI, and associated P-CSI and A-CSI modes
2) Channel MR
TM 10 or TM 9

Yes

CSI reporting to support beamformed CSI-RS operation not possible 

No

　

One capability bit each should be defined for TM9 and TM10 independently

RAN1

Optional

4-2a

Class B CSI reporting with CRI reporting
K>1 NZP CSI-RS resources configuration and CRI reporting (for P-CSI and A-CSI).

- Support the max total number of NZP CSI-RS ports (summed across K resources) Nmax = {16,32,64} depending on UE capabilities

4-2

Yes

UE cannot use  CRI reporting

No

　

　

RAN1

Optional with capability signaling

4-2b

Class B CSI reporting with  codebook for PMI Config=1

K=1 NZP CSI-RS resource, PMI Config =1 and codebooks for PMI Config = 1  and associated P-CSI and A-CSI modes

4-2

Yes

UE cannot use class B codebook for PMI Config=1

No

　

　

RAN1

Optional

4-3

Enhanced SRS TDD

1) Additional UpPTS symbols

TM 3, 8, 9, 10

Yes

Use of the additional SRS resources not possible

Not applicable to FDD

　

　

RAN1

Mandatory

4-4

Enhanced SRS

1) Comb-4 and 12 Cyclic shifts

TM 3, 8, 9, 10　

Yes

Use of the additional SRS resources not possible

Yes
　

　

RAN1

Mandatory for TDD,  Optional for FDD

4-5

Channel Measurement Restriction (MR)

1) channel MR

TM 10 or TM 9

Yes

No channel MR

No

　

One capability bit each should be defined for TM9 and TM10 independently

RAN1

Optional

4-6

Interference Measurement Restriction (MR)

1) interference MR

TM 10 or TM 9

Yes

No interference MR

No

　

One capability bit each should be defined for TM9 and TM10 independently

RAN1

Optional

4-7

Enhanced DMRS

1) 4 orthogonal DMRS ports
2) DMRS signaling table

TM 10 or TM 9

Yes

No support of 4 orthogonal DMRS ports for MU-MIMO

No

　

One capability bit each should be defined for TM9 and TM10 independently

RAN1

Optional

4-8

CSI-RS-TDD

1) CSI-RS in DwPTS

TM 10 or TM 9

Yes

No CSI-RS in DwPTS

Not applicable to FDD

　

One capability bit each should be defined for TM9 and TM10 independently

RAN1

Optional



	Intel
	4-1

Class A CSI reporting

1) 2D class A codebooks (for 8, 12, and 16 ports)
2) P-CSI and A-CSI for 2D codebooks
3) 12- and 16-port CSI-RS

TM 10 or TM 9

Yes

CSI reporting based on 2D codebooks for CSI-RS with 8, 12, and 16 ports not possible

No

　

One capability bit each should be defined for TM9 and TM10 independently

RAN1

Optional

4-2a

Class B CSI reporting with K>1 and with maximum of 2 CSI-RS antenna ports in each CSI-RS resource

1) K>1 NZP CSI-RS resources configuration and CRI reporting (for P-CSI and A-CSI). The max total number of NZP CSI-RS ports (summed across K resources) Nmax: 16

TM 10 or TM 9

Yes

CSI reporting to support beamformed CSI-RS operation not possible 

No

　

One capability bit each should be defined for TM9 and TM10 independently

RAN1

Optional

4-2b

Class B CSI reporting with K>1 and with more than 2 CSI-RS antenna ports in at least one CSI-RS

1) K>1 NZP CSI-RS resources configuration and CRI reporting (for P-CSI and A-CSI). The max total number of NZP CSI-RS ports (summed across K resources) Nmax: 64

4-2a

Yes

CSI reporting to support beamformed CSI-RS operation not possible

No

UE capability for number of CSI-RS configuration for different number of ports, e.g. list of {X,Y,Z}, where X is number of CSI-RS configurations for 2 ports, Y is number of CSI-RS configurations for 4 ports, Z is number of CSI-RS configurations for 8 ports. The list of {X,Y,Z} is provided per band per band combination.

RAN1

Optional

4-2c

Class B CSI reporting with K = 1

K=1 NZP CSI-RS resource, PMI.Config (=1 or 2), codebooks for PMI.Config = 1, and associated P-CSI and A-CSI modes

TM9, TM10

Yes

CSI reporting to support beamformed CSI-RS operation not possible

　

Mandatory

4-3

Enhanced SRS TDD

1) Additional UpPTS symbols

　

Yes

Use of the additional SRS resources not possible

Not applicable to FDD

　

　

RAN1

Optional

4-4

Enhanced SRS

1) Comb-4 and 12 Cyclic shifts

　

Yes

Use of the additional SRS resources not possible

No

　

　

RAN1

Optional

4-5

Channel Measurement Restriction (MR)

1) channel MR

TM 10 or TM 9

Yes

No channel MR

No

　

One capability bit each should be defined for TM9 and TM10 independently

RAN1

Optional

4-6

Interference Measurement Restriction (MR)

1) interference MR

TM 10 or TM 9

Yes

No interference MR

No

　

One capability bit each should be defined for TM9 and TM10 independently

RAN1

Optional

4-7

Enhanced DMRS

1) 4 orthogonal DMRS ports
2) DMRS signaling table

TM 10 or TM 9

Yes

No support of 4 orthogonal DMRS ports for MU-MIMO

No

　

One capability bit each should be defined for TM9 and TM10 independently

RAN1

Optional

4-8

CSI-RS-TDD

1) CSI-RS in DwPTS

2) 2nd ZP CSI-RS in EPDCCH

TM 10 or TM 9

Yes

No CSI-RS in DwPTS

Not applicable to FDD

　

One capability bit each should be defined for TM9 and TM10 independently

RAN1

Optional



	Qualcomm
	· 4.3 should have FDD-TDD differentiation (alternatively, split additional UpPTS as separate feature)
· 4.7 needs no FDD-TDD differentiation (TDD-only feature)
· ‘Pre-requisite TM 10’ should be changed to ‘Pre-requisite TM 10 with Type A quasi-colocation’
· All features should be optional


2.5. eProSe
Following is an original draft of UE feature list for eProSe.

	#
	Feature group
	Components
	Prerequisite feature groups 
(listed in this sheet or Rel-8/9/10/11/12 features)
	Need for eNB to know whether the
feature is supported by the UE
(what happens if eNB does not know?)
	Consequences if the feature
 is not supported by the UE
	Need of FDD/TDD differentiation
	RAN5 implication
	Note
	Responsible WG
	RAN WG recommendation

	5-1
	Inter-frequency Discovery without SLSS
	Support Type 1 and Type 2 discovery transmission/reception on other frequency than that of the primary cell.
	D2D Discovery without SLSS
	TBD
	Inter-frequency D2D discovery without SLSS not supported
	TBD 
	　
	　
	RAN2
	TBD

	5-2
	Inter-frequency Discovery with SLSS
	1) Support Type 1 and Type 2 discovery transmission/reception on other frequency than that of the primary cell
2) Support SLSS transmission and reception on other frequency than that of the primary cell
	D2D Discovery with SLSS
	TBD
	Inter-frequency D2D discovery with SLSS not supported
	TBD 
	　
	　
	RAN2
	TBD

	5-3
	Out of coverage discovery
	1) Support Type 1 discovery out of coverage
2) Support PSBCH transmission and reception
	D2D Discovery with SLSS
	No
	Out of coverage discovery is not supported
	TBD 
	　
	The feature applies to D2D operation on single carrier.
	RAN1
	TBD

	5-4
	Remote UE for UE to Network Relay
	Measure strength of  PSDCH
	D2D Communication & 5-3
	Yes
	UE to network relay is not supported
	TBD 
	　
	The feature applies to D2D operation on single carrier.
	RAN1
	TBD

	5-5
	Relay UE for UE to Network Relay
	Support transmission of multiple PSCCH and PSSCH within a PSCCH period. 
	D2D Communication & D2D Discovery
	Yes
	UE to network relay is not supported
	TBD 
	　
	The feature applies to D2D operation on single carrier.
	RAN2
	TBD


In addition, following is an updated version provided by Huawei.
	#
	Feature group
	Components
	Prerequisite feature groups 
(listed in this sheet or Rel-8/9/10/11/12 features)
	Need for eNB to know whether the
feature is supported by the UE
(what happens if eNB does not know?)
	Consequences if the feature
 is not supported by the UE
	Need of FDD/TDD differentiation
	RAN5 implication
	Note
	Responsible WG
	RAN WG recommendation

	5-1
	Inter-frequency Discovery without SLSS
	Support Type 1 and Type 2 discovery transmission/reception on other frequency than that of the primary cell.
	D2D Discovery without SLSS
	TBD => Yes
	Inter-frequency D2D discovery without SLSS not supported
	TBD => No
	　
	　
	RAN2
	TBD

	5-2
	Inter-frequency Discovery with SLSS
	1) Support Type 1 and Type 2 discovery transmission/reception on other frequency than that of the primary cell
2) Support SLSS transmission and reception on other frequency than that of the primary cell
	D2D Discovery with SLSS
	TBD => Yes
	Inter-frequency D2D discovery with SLSS not supported
	TBD => No
	　
	　
	RAN2
	TBD

	5-3
	Out of coverage discovery
	1) Support Type 1 discovery out of coverage
2) Support PSBCH transmission and reception
	D2D Discovery with SLSS
	No
	Out of coverage discovery is not supported
	TBD => No
	　
	The feature applies to D2D operation on single carrier.
	RAN1
	TBD

	5-4
	Remote UE for UE to Network Relay
	Measure strength of  PSDCH
	D2D Communication & 5-3
	Yes
	UE to network relay is not supported
	TBD => No
	　
	The feature applies to D2D operation on single carrier.
	RAN1
	TBD

	5-5
	Relay UE for UE to Network Relay
	Support transmission of multiple PSCCH and PSSCH within a PSCCH period. 
	D2D Communication & D2D Discovery
	Yes
	UE to network relay is not supported
	TBD 
	　
	The feature applies to D2D operation on single carrier.
	RAN2
	TBD


Companies are invited to provide their views.

	Company
	Comments

	Ericsson
	Slight updated only, updated the FDD/TDD differentiation and the consequence if the feature is not supported by the UE.
5-1

Inter-frequency Discovery without SLSS

Support Type 1 and Type 2 discovery transmission/reception on other frequency than that of the primary cell.

D2D Discovery without SLSS

TBD => Yes
Inter-frequency D2D discovery without SLSS not supported

TBD => No
　

　

RAN2

TBD

5-2

Inter-frequency Discovery with SLSS

1) Support Type 1 and Type 2 discovery transmission/reception on other frequency than that of the primary cell
2) Support SLSS transmission and reception on other frequency than that of the primary cell

D2D Discovery with SLSS

TBD => Yes
Inter-frequency D2D discovery with SLSS not supported

TBD => No
　

　

RAN2

TBD

5-3

Out of coverage discovery

1) Support Type 1 discovery out of coverage
2) Support PSBCH transmission and reception

D2D Discovery with SLSS

No

Out of coverage discovery is not supported

No

　

The feature applies to D2D operation on single carrier.

RAN1

TBD

5-4

Remote UE for UE to Network Relay

Measure strength of  PSDCH

D2D Communication & 5-3

Yes

UE to network relay is not supported

No

　

The feature applies to D2D operation on single carrier.

RAN1

TBD

5-5

Relay UE for UE to Network Relay

Support transmission of multiple PSCCH and PSSCH within a PSCCH period. 

D2D Communication & D2D Discovery

Yes

The UE cannot perform transmissions of multiple PSCCH and PSSCH within a PSCCH period

TBD 

　

The feature applies to D2D operation on single carrier.

RAN2

TBD



	CATT
	 We are OK with the eProSe component description, pre-requisite, and notes for feature groups 5-3 and5-4 for RAN1 part.  We don’t see the need of FDD/TDD differentiation for feature groups 5-3 and 5-4

	Samsung
	Highlighted RAN1 parts (feature groups 5-3 and 5-4) are updated.
5-1

Inter-frequency Discovery without SLSS

Support Type 1 and Type 2 discovery transmission/reception on other frequency than that of the primary cell.

D2D Discovery without SLSS

TBD

Inter-frequency D2D discovery without SLSS not supported

TBD 

　

　

RAN2

TBD

5-2

Inter-frequency Discovery with SLSS

1) Support Type 1 and Type 2 discovery transmission/reception on other frequency than that of the primary cell
2) Support SLSS transmission and reception on other frequency than that of the primary cell

D2D Discovery with SLSS

TBD

Inter-frequency D2D discovery with SLSS not supported

TBD 

　

　

RAN2

TBD

5-3

Out of coverage discovery

1) Support Type 1 discovery out of coverage
2) Support PSBCH transmission and reception

D2D Discovery with SLSS

No

Out of coverage discovery is not supported

No 
　

The feature applies to D2D operation on single carrier.

RAN1

TBD

5-4

Remote UE for UE to Network Relay

Measure strength of  PSDCH

D2D Communication & 5-3

Yes

UE to network relay is not supported

No 
　

The feature applies to D2D operation on single carrier.

RAN1

TBD

5-5

Relay UE for UE to Network Relay

Support transmission of multiple PSCCH and PSSCH within a PSCCH period. 

D2D Communication & D2D Discovery

Yes

UE to network relay is not supported

TBD 

　

The feature applies to D2D operation on single carrier.

RAN2

TBD



	Nokia Networks, Alcatel-Lucent, Alcatel-Lucent Shanghai Bell
	We are generally fine with the changes by Ericsson. In addition we believe eNB must be aware of 5-3, as it needs to know which UEs support SLSS transmission to support out of coverage discovery.

	Intel
	#
Feature group

Components

Prerequisite feature groups 
(listed in this sheet or Rel-8/9/10/11/12 features)

Need for eNB to know whether the
feature is supported by the UE
(what happens if eNB does not know?)

Consequences if the feature
 is not supported by the UE

Need of FDD/TDD differentiation

RAN5 implication

Note

Responsible WG

RAN WG recommendation

5-1

Inter-frequency Discovery without SLSS

Support Type 1 and Type 2 discovery transmission/reception on other frequency than that of the primary cell.

D2D Discovery without SLSS

Yes

Inter-frequency D2D discovery without SLSS not supported

No 

　
　
RAN2

5-2

Inter-frequency Discovery with SLSS

1) Support Type 1 and Type 2 discovery transmission/reception on other frequency than that of the primary cell
2) Support SLSS transmission and reception on other frequency than that of the primary cell

D2D Discovery with SLSS

Yes

Inter-frequency D2D discovery with SLSS not supported

No 

　
　
RAN2

5-3

Out of coverage discovery

1) Support Type 1 discovery out of coverage
2) Support PSBCH transmission and reception

D2D Discovery with SLSS

No

Out of coverage discovery is not supported

No

　
The feature applies to D2D operation on single carrier.

RAN1

5-4

Remote UE for UE to Network Relay

Measure strength of  PSDCH

D2D Communication & 5-3

Yes

UE to network relay is not supported

No 

　
The feature applies to D2D operation on single carrier.

RAN1

5-5

Relay UE for UE to Network Relay

Support transmission of multiple PSCCH and PSSCH within a PSCCH period. 

D2D Communication & D2D Discovery

Yes

Transmission of multiple PSCCH and PSSCH within a PSCCH period is not supported
No 

　
The feature applies to D2D operation on single carrier.

RAN2



	
	

	
	


3. Conclusion 

For eMTC, the main discussion points are summarized below.
· [9] companies prefer original relationship between feature group and prerequisite feature group (1-1 and 1-3) while [1] company prefer to set feature group 1-1 as a prerequisite feature group of 1-3. 
· [7] companies consider that FDD/TDD differentiation is not needed for all the feature groups. [1] company consider that FDD/TDD differentiation is needed for feature group 1-2 and [1] company consider that FDD/TDD differentiation is needed for feature group 1-1 (no spec. handling), 1-2, and 1-4.
· [1] company prefers to have separate feature group for half duplex operation.
· [1] company CE mode A capability signaling is not required for the UE categories other than category M1 UEs.
· [1] company expresses the views that if 1-3 or 1-4 is supported for the UEs other than Category M1, 1-1 should be also supported.
· [1] company expresses the views that 1-2 (low power class) should be applicable to UE category M1 only.
Based on the discussion and summary above, the following table is the current proposals.

Proposal 1:

· Agree on following feature list for eMTC as baseline.

· Discuss further on the applicability of the feature groups 1-1, 1-2, 1-3, and 1-4 to the UE categories other than UE category M1.
	#
	Feature group
	Components
	Prerequisite feature groups 
(listed in this sheet or Rel-8/9/10/11/12 features)
	Need for eNB to know whether the
feature is supported by the UE
(what happens if eNB does not know?)
	Consequences if the feature
 is not supported by the UE
	Need of FDD/TDD differentiation
	RAN5 implication
	Note
	Responsible WG
	RAN WG recommendation

	1-1
	UE category M1
	1. Max 1000 bits TBS
2. Max 6 PRB bandwidth
	1-3
	Yes
	Less potential for reduction of UE cost and UE power consumption
	No
	　
	Seperate capability signalling is not needed as indicated capability is connected to UE category M1
	RAN1
	N.A. (This feature is connected with UE category M1)

	1-2
	Low UE power class
	20 dBm max UE transmission power
	1-1
	[Yes, or No]
	Less potential for reduction of UE cost and UE power consumption
	No
	　
	　
	RAN4
	Optional

	1-3
	Coverage enhancement mode A
	Coverage enhancement through typically small number of repetition (mode A)
	　
	Yes
	Coverage enhancement mode A is not supported
	No
	　
	　
	RAN1
	Optional

	1-4
	Additional Coverage enhancement mode B
	Coverage enhancement through typically larger number of repetition (mode B)
	1-3
	Yes
	Coverage enhancement mode B is not supported
	No
	　
	　
	RAN1
	Optional

	1-5
	Half duplex
	Half-duplex capability
	None
	Yes
	half duplex is not possible
	N.A. (FDD only feature)
	　
	Existing UE capability for half duplex can be reused.
RAN2 shouldn't specify UE capabilitysignaling for this feature.
	RAN1
	Optional


For eCA, there are diverged views on the list of feature groups.

Following is the list of features that have been proposed by companies (including all the potential features) so far.

· PUCCH on SCell
· Enhanced TDD CA DL HARQ-Ack timing

· Aperiodic CSI reporting with 3bit triggering

· HARQ-ACK codebook determination

· USS blind decoding reduction (candidate reduction)

· USS blind decoding reduction (not monitoring DCI format 0/1A)

· Cross-carrier scheduling for beyond 5CC

· PUCCH format 4 for HARQ-ACK

· PUCCH format 4 for HARQ-ACK + P-CSI

· PUCCH format 4 for multi P-CSI

· PUCCH format 5 for HARQ-ACK

· PUCCH format 5 for HARQ-ACK + P-CSI

· PUCCH format 5 for multi P-CSI

· UCI on PUSCH extension

· HARQ-ACK spatial bundling according to configuration

· Aperiodic CSI reporting mode 1-0 and mode 1-1

· Maximum number of CSI processes to be updated

In order to discuss and fix the feature list for eCA efficiently, we propose the following.

Proposal 2:

· Consider the above list of potential features as the starting point for further discussion on eCA feature list.

· No other feature groups will be added hereafter.
· Based on the above list, whether/how features are defined will be discussed until/during RAN1#84.

· Whether/how some of them are merged.

· Linkage between/among them as prerequisite feature groups.

· Whether/how some of them are mandatory.
Looking at the discussions among companies, companies has same/similar views on ‘PUCCH on SCell’, ‘Enhanced TDD CA DL HARQ-ACK timing’, and ‘Aperiodic CSI reporting with 3bit triggering’. Therefore, we consider following would be agreeable way forwards for now.

Proposal 3:

· Agree following three UE features with some FFSs.

· PUCCH on SCell (no FFS)
· Enhanced TDD CA DL HARQ-ACK timing (prerequisite feature groups is FFS)

· Aperiodic CSI reporting with 3bit triggering (prerequisite feature groups and RAN WG recommendation are FFSs)
	#
	Feature group
	Components
	Prerequisite feature groups 
(listed in this sheet or Rel-8/9/10/11/12 features)
	Need for eNB to know whether the
feature is supported by the UE
(what happens if eNB does not know?)
	Consequences if the feature
 is not supported by the UE
	Need of FDD/TDD differentiation
	RAN5 implication
	Note
	Responsible WG
	RAN WG recommendation

	2-x 
	PUCCH on Scell
	1) Configuration of PUCCH for Scell
2) Serving cell grouping for PUCCH on Pcell and SCell
3) PUCCH on Scell transmit power control procedure
	DL CA, UL CA
	Yes
	Network cannot utilize PUCCH on Scell operation for such UE
	No need
	　
	　
	RAN1
	Optional

	2-y 
	Enhanced TDD CA DL HARQ-Ack timing
	1) Application of FDD Scell DL HARQ-Ack timing from TDD-FDD CA with TDD Pcell to TDD Scell DL HARQ-Ack timing of TDD CA with different UL/DL configurations
	DL CA, [FFS]
	Yes
	Balancing of HARQ-Ack in time domain not possible
	N.A. (TDD only feature)
	　
	　
	RAN1
	Optional

	2-z 
	Aperiodic CSI reporting with 3bit triggering
	3bit triggering mechanism
	DL CA, [FFS]
	Yes
	CSI reporting limited to a smaller number of CSI sets
	No need
	　
	　
	RAN1
	[FFS]


For LAA, summary on discussion points is described below.

· [9] companies prefer to have separate feature groups for full and partial subframe, while [4] companies prefer to keep partial subframe reception in 3-1. [1] company proposes to have one separate capability for both starting and ending partial subframe supports as compromise. [1] company prefers at least ending partial subframe should be included in 3-1.
· [9] companies prefer to keep LAA DRS based RRM measurement in 3-1. [1] company prefers to have separate feature groups for LAA DRS-CRS based RRM measurement and LAA DRS-CSI-RS based RRM measurement. [2] companies prefer to have separate feature group only for LAA DRS-CSI-RS based RRM measurement. 
· [2] companies prefer to include UE-reported RSSI measurement procedure in 3-1.
· [6] companies prefer that prerequisite feature group for 3-1 is only DL CA.
· [1] company prefers to have separate feature group for cross-carrier LAA scheduling.
According to above, following is possible feature list for Rel-13 LAA.
Proposal 4:

· Agree on following feature list for LAA as baseline.
	#
	Feature group
	Components
	Prerequisite feature groups 
(listed in this sheet or Rel-8/9/10/11/12 features)
	Need for eNB to know whether the
feature is supported by the UE
(what happens if eNB does not know?)
	Consequences if the feature
 is not supported by the UE
	Need of FDD/TDD differentiation
	RAN5 implication
	Note
	Responsible WG
	RAN WG recommendation

	3-1
	UE procedure related to LAA DL reception on full subframe
	1) Identification of DL transmission from serving cell for full subframe
2) Common DL control signaling decoding on LAA SCell [in the first slot]
3) LAA CSI feedback
4) LAA DRS-based RRM measurement
	DL CA [and DRS-based discovery signal/procedure]
	Yes
	LAA DL reception is not possible
	No need
	　
	
	RAN1
	Optional [w/o capability signaling]

	3-2
	Ending Partial TTI support
	1) Ending partial TTI
	3-1
	Yes
	UE does not receive ending partial TTI
	No need
	　
	[FFS this feature group is merged into 3-1]
	RAN1
	Optional

	3-3
	Initial Partial TTI support
	1) Initial partial TTI
	3-1
	Yes
	UE does not receive initial partial TTI
	No need
	　
	
	RAN1
	Optional

	3-4
	UE-reported RSSI measurement procedure
	1) RSSI measurement and reporting based on RSSI measurement timing configuration
	3-1
	Yes
	RSSI reporting is not possible
	No need
	　
	
	RAN1
	Optional


For EBF/FD-MIMO, main discussion points are summarized below.
· [4] companies do not see the necessity to include TM9 for prerequisite feature groups for 4-6 (Interference MR). 

· [3] companies do not see the necessity to separate 4-3 and 4-4 (enhanced SRS TDD and enhanced SRS).

· There are diverged views on class B CSI reporting especially on the capability signalling of the maximum total number of NZP CSI-RS ports for class B (K>1).
Based on the summary above, following is possible feature list for Rel-13 EBF/FD-MIMO.
Proposal 5:

Agree on following feature list for EBF/FD-MIMO as baseline.

	#
	Feature group
	Components
	Prerequisite feature groups 
(listed in this sheet or Rel-8/9/10/11/12 features)
	Need for eNB to know whether the
feature is supported by the UE
(what happens if eNB does not know?)
	Consequences if the feature
 is not supported by the UE
	Need of FDD/TDD differentiation
	RAN5 implication
	Note
	Responsible WG
	RAN WG recommendation

	4-1
	Class A CSI reporting
	1) 2D class A codebooks (for 8, 12, and 16 ports)
2) P-CSI and A-CSI for 2D codebooks
3) 12- and 16-port CSI-RS
	TM 10 or TM 9
	Yes
	CSI reporting based on 2D codebooks for CSI-RS with 8, 12, and 16 ports not possible
	No
	　
	One capability bit each should be defined for TM9 and TM10 independently
	RAN1
	Optional

	4-2
	Class B CSI reporting
	1) K>1 NZP CSI-RS resources configuration and CRI reporting (for P-CSI and A-CSI) (The total number of NZP CSI-RS ports summed across K resources (Nmax) as UE capability signaling with {16, 32, 64})
2) K=1 NZP CSI-RS resource, PMI.Config (=1 or 2), codebooks for PMI.Config = 1, and associated P-CSI and A-CSI modes
	TM 10 or TM 9
	Yes
	CSI reporting to support beamformed CSI-RS operation not possible 
	No
	　
	One capability bit each should be defined for TM9 and TM10 independently
	RAN1
	Optional

	4-3
	Enhanced SRS TDD
	1) Additional UpPTS symbols
	　
	Yes
	Use of the additional SRS resources not possible
	Not applicable to FDD
	　
	　
	RAN1
	Optional

	4-4
	Enhanced SRS
	1) Comb-4 and 12 Cyclic shifts
	　
	Yes
	Use of the additional SRS resources not possible
	No
	　
	　
	RAN1
	Optional

	4-5
	Channel Measurement Restriction (MR)
	1) channel MR
	TM 10 or TM 9
	Yes
	No channel MR
	No
	　
	One capability bit each should be defined for TM9 and TM10 independently
	RAN1
	Optional

	4-6
	Interference Measurement Restriction (MR)
	1) interference MR
	TM 10 [or TM 9]
	Yes
	No interference MR
	No
	　
	One capability bit each should be defined for TM9 and TM10 independently
	RAN1
	Optional

	4-7
	Enhanced DMRS
	1) 4 orthogonal DMRS ports
2) DMRS signaling table
	TM 10 or TM 9
	Yes
	No support of 4 orthogonal DMRS ports for MU-MIMO
	No
	　
	One capability bit each should be defined for TM9 and TM10 independently
	RAN1
	Optional

	4-8
	CSI-RS-TDD
	1) CSI-RS in DwPTS
	TM 10 or TM 9
	Yes
	No CSI-RS in DwPTS
	Not applicable to FDD
	　
	One capability bit each should be defined for TM9 and TM10 independently
	RAN1
	Optional


For eProSe, summary on discussion points is described below.

· [4] companies do not see the necessity of FDD/TDD differentiation for 5-1 and 5-2. [5] companies does not see the necessity of FDD/TDD differentiation for 5-3 and 5-4.

· [5] companies find the necessity of the eNB awareness of 5-1 and 5-2. 
· [5] companies consider that eNB awareness of 5-3 is not necessary while [1] company finds the necessity.

· [2] companies prefers to modify consequences if feature 5-5 is not supported by the UE.

Based on the summary above, following is possible feature list for Rel-13 eProSe.
Proposal 6:

· Agree on following feature list for eProSe as baseline.
	#
	Feature group
	Components
	Prerequisite feature groups 
(listed in this sheet or Rel-8/9/10/11/12 features)
	Need for eNB to know whether the
feature is supported by the UE
(what happens if eNB does not know?)
	Consequences if the feature
 is not supported by the UE
	Need of FDD/TDD differentiation
	RAN5 implication
	Note
	Responsible WG
	RAN WG recommendation

	5-1
	Inter-frequency Discovery without SLSS
	Support Type 1 and Type 2 discovery transmission/reception on other frequency than that of the primary cell.
	D2D Discovery without SLSS
	Yes
	Inter-frequency D2D discovery without SLSS not supported
	No
	　
	　
	RAN2
	TBD

	5-2
	Inter-frequency Discovery with SLSS
	1) Support Type 1 and Type 2 discovery transmission/reception on other frequency than that of the primary cell
2) Support SLSS transmission and reception on other frequency than that of the primary cell
	D2D Discovery with SLSS
	Yes
	Inter-frequency D2D discovery with SLSS not supported
	No
	　
	　
	RAN2
	TBD

	5-3
	Out of coverage discovery
	1) Support Type 1 discovery out of coverage
2) Support PSBCH transmission and reception
	D2D Discovery with SLSS
	TBD
	Out of coverage discovery is not supported
	No
	　
	The feature applies to D2D operation on single carrier.
	RAN1
	TBD

	5-4
	Remote UE for UE to Network Relay
	Measure strength of  PSDCH
	D2D Communication & 5-3
	Yes
	UE to network relay is not supported
	No
	　
	The feature applies to D2D operation on single carrier.
	RAN1
	TBD

	5-5
	Relay UE for UE to Network Relay
	Support transmission of multiple PSCCH and PSSCH within a PSCCH period. 
	D2D Communication & D2D Discovery
	Yes
	UE to network relay is not supported
	TBD 
	　
	The feature applies to D2D operation on single carrier.
	RAN2
	TBD
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