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1 Introduction
It has been agreed that LAA cell shall be configured to UE as a component cell except the PCell/PSCell in MeNB/SeNB, and only downlink transmission is permitted in LAA cell [1]. Considering the natural difference between LAA cell and normal SCell on license carrier, some functionalities and parameters may be different. In this contribution, we discuss what functionalities and parameters are needed for LAA cell. 
2 Discussion

2.1 Supported functionalities for LAA cell
Supported without optimization:

· Dual Connectivity    (
According to [1], support for Dual Connectivity and standalone operation on unlicensed spectrum is not included.  That means we shall not optimize the support of LAA for dual connectivity, and LAA cell cannot be configured as PSCell in SeNB. Regarding LAA cell as SCell in SeNB, we could still support it if we can get it free.

· IDC    (
As noted in WID, Rel-11 IDC is sufficient to solve in-device issue for LAA. That is the IDC feature shall be supported, but we do not need to optimize it for LAA.  

Supported with optimization:

· Carrier Aggregation  (
In the WID, LAA cell must act as a secondary cell, which means CA is supported to LAA cell naturally. However some changes are expected.

· Cross scheduling    (
In CA case, cross scheduling is applied when the PDCCH of one SCell encounters the interference from other intra-frequency cell. LAA cell is located in the ISM frequency, so the probability of this interference is much higher than the normal SCell of license frequency. As a result, cross scheduling shall be supported for LAA cell. However some changes are expected.
Not support:

· Uplink transmission    (
According to [1], Uplink transmission is not supported in Rel-13, so all the uplink related functionalities and parameters are not needed, for example, SRS, multiple TA, PRACH, power control and so on.
· MBMS    (
There is no conclusion on whether MBMS shall be supported in LAA cell. However, the quality of MBSFN transmission depends on the signals from every cell in the MASFN area. If some cells inside the MBSFN area are LAA cells, their uncertain transmission may lead to a unreliable MBSFN transmission. From this point of view, MBMS shall not be supported in LAA cell.
· eICIC    (
Since eICIC is not supported on secondary carrier and LAA cell can not be PCell, there is no need to support eICIC on LAA cell.
· eIMTA    (
In LTE, eIMTA is introduced to meet the fluctuation of ratio between uplink and downlink data, and is usually applied in pico cell. However, LAA cell does not support uplink transmission in Rel-13, so it is not needed to support eIMTA.

· Relay    (
Relay is a method to extend the cell coverage. Since LAA cell is set up as a pico cell, it is not needed to support Relay.

FFS, more inputs from other groups are needed:
· FDD-TDD CA    ?
Usually, a LAA cell works with TDD mode because it is difficult to acquire a pair of frequencies in unlicensed band. To allow FDD operators to use LAA, FDD-TDD CA shall be supported if LAA cell is configured as TDD mode. However it is related to how to define the LAA subframe structure, it should be decided based on RAN1 input.
· CoMP    ?
There are two basic types of CoMP in LTE: JT and DPS. For the JT mode, multiple cells shall transmit the same TB at the same time with the same wireless resources. This tight coordination requires that all the transmission points occupy the frequency at the same time, which is very difficult for LAA cells. For the DPS mode, one cell of CoMP set shall be selected dynamically to transmit the TB. If all the component cells in the CoMP set are LAA cells, this selection procedure may be very complex because the transmission occasion may not be guaranteed. RAN2 can discuss it later based on RAN1 input.
· Position     ?
If OTDOA is supported in a cell, some sub-frames shall be reserved to transmit the position reference. For the LAA cell, the position of these sub-frames shall be assigned beforehand. It is difficult for the LAA cell to always occupy the resources in the predefined subframe. However, from UE point of view, it shall receive the position reference from LAA cell for a long duration; missing some PRS occasions may be acceptable. Therefore it is possible for LAA cell to support position. However RAN4 input is needed on whether accuracy can be guaranteed. 
· ePDCCH   ?
ePDCCH is a useful method to schedule LAA cell by itself. However, how to apply this function depends on the input from RAN1.
Proposal 1:

The following functions shall be supported for LAA, but some enhancement may be needed: 
-
CA, cross scheduling;

The following functions could be supported for LAA without any enhancement: 

-
 DC, IDC;
The following functions shall not be supported for LAA: 
-MBMS, uplink transmission, eICIC, Relay, eIMTA;
The following functions need more inputs from other groups: 
- CoMP, Position, FDD-TDD CA, ePDCCH;
2.2 Configurations for LAA cell
As LAA cell is an SCell, we assume that we will still use “SCellToAddMod-r10” like IE to configure LAA cell. Therefore in this section, we analyze for “SCellToAddMod-r10” which parameters are still needed for LAA cell.  In addition, measurement configuration may need further enhancement based on RAN1 input.  
2.2.1 Parameters for RAN2 consideration
· dl-CarrierFreq-r10
This parameter indicates the frequency of an SCell. LAA cell does not work on the traditional license frequency, so new values shall be added to this parameter.

· MBSFN-SubframeConfig
In SIB2, this parameter is used to indicate some sub-frames in which CRS is not transmitted, so that UE will not use these sub-frames for measurement. In LAA cell, if the eNB indicates the set of the sub-frames for measurement, this parameter may be not necessary. However it is related to how to define the reference signalling. RAN1 input is needed.

· Deactivation timer
An SCell will be deactivated autonomously upon deactivation timer expires. Usually, the eNB could control the SCell state. For instance if the eNB does not want the SCell to be deactivated, it will transmit a new data on this cell before the deactivation timer expires. However for the LAA cell, the eNB may be unable to occupy the channels, and could not transmit data in time. Therefore the LAA cell may be deactivated unintended. The parameter of sCellDeactivationTimer may be not applicable for LAA cell. 
2.2.2  Parameters for RAN1 consideration
The following parameters are related to RAN1. Here we discuss whether the parameters are needed for LAA cell from RAN2 point of view.
· tdd-Config
According to [1], uplink transmission is not supported in rel-13. Therefore the UE does not need to know the details of UL/DL subframe by tdd-Config.  However it is related to how RAN1 define the subframe structure, more RAN1 input is needed.
· PHICH-Config

If LAA cell supports uplink transmission, and the uplink grant is assigned via LAA cell itself, the PHICH configuration may be needed. However, there is no UL in rel-13, and RAN2 has agreed only the adaptive retransmission is applied to the future uplink transmission on LAA cell. Therefore, PHICH configuration is not needed.  
· antennaInfo

Anyway, the antenna parameter is needed for LAA cell.
· CrossCarrierSchedulingConfig

The most reasonable way of scheduling for LAA cell is cross scheduling. Hence, the related parameters are necessary.
· CSI-RS Configuration

It is related to how RAN1 defines reference signal. Some enhancements are expected for CSI-RS parameters. However the input from RAN1is needed.
· P-a

This parameter indicates the power of downlink signal. It is necessary for LAA cell.

· ePDCCH
RAN1 input is needed.

The main parameters for RAN2 and RAN1 consideration are listed in the following table 1 and table 2:

Table 1: RAN2 related parameters for LAA cell

	Parameter
	Needed or not?
	Remarks

	sCellIndex
	√
	The SCell index is needed

	cellIdentification

->physCellId

->dl-CarrierFreq
	√
	PCI is the base of most physical parameters, so it is needed; The frequency shall be indicated to UE.

	radioResourceConfigCommonSCell 

>dl-Bandwidth
	√
	Necessary for UE to detect the reference signal

	radioResourceConfigCommonSCell 

->mbsfn-SubframeConfigList
	?
	Whether this parameter is needed depends on the method of measurement configuration. Some input from RAN1 is needed.

	radioResourceConfigCommonSCell 

->ul-Configuration
	X
	Uplink transmission is not supported in LAA cell in Rel-13

	radioResourceConfigCommonSCell 

->ul-CarrierFreq
	X
	Uplink transmission is not supported in LAA cell in Rel-13

	radioResourceConfigCommonSCell 

->rach-ConfigCommonSCell
	X
	Uplink transmission is not supported.

	radioResourceConfigCommonSCell 

->prach-ConfigSCell
	X
	Uplink transmission is not supported.

	radioResourceConfigDedicatedSCell ->mac-MainConfigSCell
	X
	Uplink transmission is not supported.

	radioResourceConfigDedicatedSCell 
-> physicalConfigDedicatedSCell
 -> ul-Configuration
	X
	Uplink transmission is not supported.


Table 2: RAN1 related parameters for LAA cell

	Parameter
	Needed or not?
	Remarks

	radioResourceConfigCommonSCell 

->antennaInfoCommon
	√
	This is necessary for LAA cell

	radioResourceConfigCommonSCell 

->phich-Config
	X
	The non-adaptive retransmission is not supported in LAA cell, so the ACK/NACK from eNB is not needed.

	radioResourceConfigCommonSCell 

->pdsch-ConfigCommon
->referenceSignalPower

->p-b
	√
	These two parameters are used to indicate the power, and could be used for decoding. Therefore they are needed.

	radioResourceConfigCommonSCell 

->tdd-Config
	?
	Whether to need this or not depends on the RAN1 input.

	radioResourceConfigCommonSCell 

->UL-CarrierFreq
	X
	Uplink transmission is not supported.

	radioResourceConfigCommonSCell 

->rach-ConfigCommonSCell
	X
	Uplink transmission is not supported.

	radioResourceConfigCommonSCell 

->prach-ConfigSCell
	X
	Uplink transmission is not supported.

	radioResourceConfigCommonSCell 

->uplinkPowerControlCommonSCell
	X
	Uplink transmission is not supported.

	radioResourceConfigDedicatedSCell 
-> physicalConfigDedicatedSCell
 ->nonUL-Configuration

->antennaInfo
	√
	This is necessary for LAA cell

	radioResourceConfigDedicatedSCell 
-> physicalConfigDedicatedSCell
 ->nonUL-Configuration

->crossCarrierSchedulingConfig
	√
	LAA cell may be scheduled by other LTE cell, so this parameter is needed.

	radioResourceConfigDedicatedSCell 
-> physicalConfigDedicatedSCell
 ->nonUL-Configuration

->csi-RS-Config
	?
	Whether to need this or not depends on the RAN1 input.

	radioResourceConfigDedicatedSCell 
-> physicalConfigDedicatedSCell
 ->nonUL-Configuration

->pdsch-ConfigDedicated 
	?
	Whether to need this or not depends on the RAN1 input.

	radioResourceConfigDedicatedSCell 
-> physicalConfigDedicatedSCell
 ->csi-RS-ConfigNZPxxx
	?
	Whether to need this or not depends on the RAN1 input.

	radioResourceConfigDedicatedSCell 
-> physicalConfigDedicatedSCell
 ->epdcch-Config
	?
	Whether to need this or not depends on the RAN1 input.

	radioResourceConfigDedicatedSCell 
-> physicalConfigDedicatedSCell
 -> pdsch-ConfigDedicated
	?
	Whether to need this or not depends on the RAN1 input.

	radioResourceConfigDedicatedSCell 
-> physicalConfigDedicatedSCell
 ->cqi-ReportConfig
	√
	CQI is necessary for downlink transmission

	radioResourceConfigDedicatedSCell 
-> physicalConfigDedicatedSCell
 ->pusch-ConfigDedicated
	X
	Uplink transmission is not supported.

	radioResourceConfigDedicatedSCell 
-> physicalConfigDedicatedSCell
 ->uplinkPowerControlDedicated
	X
	Uplink transmission is not supported.

	radioResourceConfigDedicatedSCell 
-> physicalConfigDedicatedSCell
 ->antennaInfo
	√
	This is needed for LAA cell.

	radioResourceConfigDedicatedSCell 
-> physicalConfigDedicatedSCell
 ->eimta-MainconfigSCell
	X
	Uplink transmission is not supported.

	radioResourceConfigDedicatedSCell 
-> physicalConfigDedicatedSCell
 -> uplinkPowerControlDedicatedSCell
	X
	Uplink transmission is not supported.

	radioResourceConfigDedicatedSCell 
-> physicalConfigDedicatedSCell
->csi-RS-Config
	?
	Whether to need this or not depends on the RAN1 input.

	radioResourceConfigDedicatedSCell 
–>naics-Info
	?
	Whether to need this or not depends on the RAN1 input.


Proposal 2: Agree the parameter analysis in the tables 1 and 2.

3 Conclusion
Based on the discussion above, we propose:
Proposal 1:

The following functions shall be supported for LAA, but some enhancement may be needed: 

-
CA, cross scheduling;

The following functions could be supported for LAA without any enhancement: 

-
 DC, IDC;

The following functions shall not be supported for LAA: 
-MBMS, uplink transmission, eICIC, Relay, eIMTA;

The following functions need more inputs from other groups: 
- CoMP, Position, FDD-TDD CA, ePDCCH;

Proposal 2: Agree the parameter analysis in the tables 1 and 2.
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