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10.1.1
3GPP™ Work Item Description

For guidance, see 3GPP Working Procedures, article 39; and 3GPP TR 21.900.
Comprehensive instructions can be found at http://www.3gpp.org/Work-Items
Title: 
New Work Item on Further Enhancements to Licensed-Assisted Access using LTE

Acronym: LTE_FeLAA

Unique identifier: 
{A number to be provided by MCC at the plenary} 
NOTE:
For new WIs/SIs leave the Unique identifier empty but you may make a proposal for an Acronym.

If this is a RAN WID including Core and Perf. part, then Title, Acronym and Unique identifier refer to the feature WI. 

Please tick (X) the applicable box(es) in the table below:

Either:
	This WID includes a Core part
	X

	This WID includes a Performance part
	X



or:
	This WID includes a Testing part
	

	and it addresses the following 3GPP work area:
	Radio Access
	

	
	Core Network
	

	
	Services
	


1
Impacts

	Affects:
	UICC apps
	ME
	AN
	CN
	Others (specify)

	Yes
	
	X
	X
	
	

	No
	X
	
	
	X
	X

	Don't know
	
	
	
	
	


2
Classification of the Work Item and linked work items
2.1
Primary classification
This work item is a 

	X
	Feature

	
	Building Block

	
	Work Task

	
	Study Item


NOTE:
Normally, Core/Perf./Testing parts in RAN WIDs are Building Blocks. Only if they are under an SA or CT umbrella, we define them as work tasks. If you are in doubt, please contact MCC.
2.2
Parent and child Work Items 
	Parent and child Work Items 

	Unique ID
	Title
	Nature of relationship

	
	
	{mandatory text: "parent WID" or "child WID"} 


NOTE:
RAN agreed some time ago, that it describes the feature WI + Core/Perf. part WI or Testing part WI in one WID. Therefore the table above should just include the feature WI Unique ID and title and Nature of relationship is "parent WID".
2.3
Other related Work Items and dependencies
	Other related Work Items (if any)

	Unique ID
	Title
	Nature of relationship

	650016
	Study on Licensed-Assisted Access to Unlicensed Spectrum
	Corresponding SI

	680060
	Licensed-Assisted Access using LTE
	LAA WI specifying the support for downlink

	700160
	Enhanced LAA for LTE
	LAA WI specifying the support for uplink


NOTE:
Classical examples: List a preceding SI or a preceding WI (e.g. if you further enhance a topic). Also related or dependent WIs in other TSGs should be indicated.
Dependency on non-3GPP (draft) specification: 
{This section is to be typically used to identify the IETF dependencies. Delete the header "Dependency on non-3GPP (draft) specification:" if no such dependency.}

3
Justification

In the LAA design for uplink and downlink, there is resource not utilized sufficiently due to the compliance with the assisting Pcell scheduling timing at the subframe boundary. Due to uncertain transmission opportunity, only limited starting positions for both DL and UL transmission in a subframe are permitted, which would lead to either channel reservation overhead or potentially losing the channel if self deferral is used.  One-slot partial subframe transmission adds one more starting position candidate in the DL, but it is not applicable to the UL transmission and the few starting position candidates impose strong limitation to LAA channel accessibility.
In the LAA design for uplink, there is also space to improve due to the 4ms delay between the UL grant and the UL transmission in the current design.  In the case of self-scheduling in unlicensed carrier, PUSCH is 4ms deferred from UL grant, which means that the UE might lose the channel in this duration. Instead, eNB could transmit 4ms DL data channels before PUSCH starts to better utilize the resource, however it is not guaranteed that the eNB has sufficient DL transmission to fill the gap, especially for UL heavy scenario. Two-stage scheduling introduced in Rel-14 relieves the above mentioned issue to some extent, but it gives higher requirement on eNB scheduling mechanism.

Scheduling with finer granularity, e.g., symbol level, in time domain can alleviate the issues mentioned above and increase the usage efficiency of radio resources for both downlink and uplink. In addition, scheduling with finer granularity in time domain also increases the total resource usage considering the faster release of the resource. As a result, the radio resources can be shared more efficiently between Wi-Fi and LAA in the unlicensed spectrum, as well as among LAA operated by different operators.
Scheduling with finer granularity in time domain  is also beneficial to utilize the transmission power, for both UL and DL. In order to comply with the regulation limitation on maximum transmission power and power spectral density, and as well the ratio of the occupied channel bandwidth to the declared nominal channel bandwidth between 80 and 100%, using 1ms TTI and full bandwidth is not efficient for the transmission with small packet size. Scheduling with shorter TTI can provide an alternative mechanism for small packet transmission which can better utilize the transmission power. 

The existing LAA SCell supports 20MHz and 10MHz  system bandwidths only. Further enhancements to the DL and UL operation on an LAA SCell should also consider the support of wider carrier bandwidths, e.g., 40MHz, 80MHz, 160MHz. Comparing with CA, the wider bandwidth has better PAPR and can reduce the UE power consumption to monitor multiple carriers. Wider bandwidth per carrier can also reduce the implementation complexity for  both eNB and UE comparing with CA. It can also be combined with shorter TTI or further reduction of symbol duration and TTI with changing of sub-carrier spacing to speed up channel access and release procedure.

In current LAA uplink transmission, UE needs to perform LBT to transmit PUSCH according to eNB grant. Due to the uncertainty of LBT-based transmission, the efficiency for LTE uplink is lower than that for LTE downlink. Firstly, a successful uplink transmission needs two LBT operations for both eNB transmitting uplink grant and UE transmitting the corresponding PUSCH. Secondly, the scheduling timing between the UL grant and the corresponding PUSCH is fixed, so if UE fails LBT for PUSCH at the fixed transmission opportunity according to eNB indication, the PUSCH cannot be transmitted for this chance and accordingly the UE needs to wait for the future scheduling. Therefore, UL transmission autonomously by UE without eNB scheduling is proposed to enhance the UL transmission efficiency on unlicensed spectrum.
Nowadays, there is much interest to use LTE technology to connect and manage low cost MTC devices like wearables, where the wearables can be relayed by a nearby smartphone over sidelink to communicate with the network. In the Study Item of “Further Enhancements to LTE Device to Device, UE to Network Relays for IoT and Wearables”, the transmission between wearable and UE can be based on LTE sidelink air interface over licensed band. However, the transmissions from numerous wearable devices to UEs would consume the precious licensed spectrum resource, as well as introduce unnecessary interference to the access link in the network. Therefore, it is worthy to consider transmitting the sidelink between wearable and UE over unlicensed band assisted by licensed Uu link. This method saves licensed spectrum from operators for better use and is beneficial to existing UEs. The Uu link from the licensed spectrum can also be used for management of and backup to unlicensed sidelink for better QoS, coverage, and low power consumption.

 The LAA design will continue enabling a single global solution framework for LAA operation with DL and UL that achieves fair coexistence with other WiFi networks and among LAA networks.

4
Objective

4.1
Objective of SI or Core part WI or Testing part WI
This work item will specify further LTE enhancements for a single global solution framework for licensed-assisted access to unlicensed spectrum which enables downlink and uplink operation for low power secondary cells based on regional regulatory power limits. The further enhancement of LAA design should allow fair coexistence between Wi-Fi and FeLAA system and fair coexistence among FeLAA networks of different operators. In addition, the fair coexistence and multiplexing between the FeLAA system and existing Rel-13/Rel-14 LAA system should also be considered. To allow an effective design, the enhancements should reuse the features of LTE as much as possible.
The detailed objectives of the work item are to specify support for the following functionalities:
· Support of physical layer scheduling with symbol level granularity in time domain for frame structure type 3 (FS3), for both DL only (Rel-13) and time division duplexing of DL and UL (Rel-14) (RAN1, RAN2, RAN4)

· Study phase to determine the suitable TTI length with consideration of LBT, complying with the regulation
· HARQ design for FS3
· Design of physical layer channels for short TTI with FS3 
· The output of short TTI study item can be referred to when possible
· Support of carrier bandwidth(s) larger than 20 MHz for DL and UL as an LAA Scell, with necessary study (RAN1, RAN2, RAN4)
· Candidate bandwidths for the 5 GHz band are 40 MHz and 80 MHz

· Determine the suitable sub-carrier spacing

· Specify the necessary physical layer channels, signals, and higher layer procedures
· Decide whether to modify the existing common channels on the unlicensed carriers
· Specify the necessary impacts on the licensed primary cell  
· Determine on how to address the backward compatible issues
· Support uplink transmission by UE autonomously without eNB scheduling (RAN1, RAN2)
· Resource configuration/allocation

· Link adaptation, HARQ feedback and/or retransmission

· Co-existence between autonomous UL transmission and schedule based transmission

· Potential modifications on channel access mechanism with respect to the introduction of autonomous UL transmission

· Support of LTE sidelink over unlicensed carrier, assisted by licensed carrier (RAN1)
· Channel Design 

· Data channel

· HARQ feedback channel

· CSI feedback channel

· Scheduling assignment

· Discovery channel

· Basic procedure of LTE sidelink over unlicensed carrier, assisted by licensed carrier (RAN1, RAN2)
· Bidirectional discovery procedure

· Unidirectional (wearable to UE) and bidirectional data transmission, scheduling, HARQ procedure 

· Measurement and report

· The work item should also specify base station and UE core requirements in 5GHz spectrum to support the above features (based on regulatory limits) (RAN4).
Duplication of work done in other LTE work items should be avoided.
4.2
Objective of Performance part WI
NOTE:
Leave empty if the WI proposal does not contain a RAN performance part.

Specify the necessary UE and base station performance requirements to support the above features.
4.3
RAN time budget request (not applicable to RAN5 WIs/SIs)
NOTE:
For all RAN related WIs/SIs which are not led by RAN WG5 the WI/SI rapporteur has to fill out the attached Excel table to request time budgets for corresponding RAN WG meetings.
The Excel table has to be filled out for all affected RAN WGs and up to the target date of the WI/SI.
One time unit (TU) corresponds to ~ 2 hours in the meeting.
If no TU is needed leave the field empty otherwise enter a number in the field.


For revisions of already approved WI/SI descriptions: Please remove the Excel table from the WID/SID's zip file. The time budgets are already recorded. If you want to modify them, then this has to be done via the status report and not via a revised WID/SID.


If this WID is covering Core and Performance part, then please fill out one line for each of them in the attached Excel table.

additional comments to the time budget request in the attached Excel table:
5
Expected Output and Time scale

	New specifications {One line per specification. Create/delete lines as needed}

	Proposed Spec no. or series
	Type (see note 1) 
	Title
	For info 
at TSG# 
	For approval at TSG#
	Remarks

	
	
	
	
	
	


Note 1:
Only TSs may contain normative provisions. Study Items shall create or impact only TRs.
"Internal TR" is intended for 3GPP internal use only whereas "External TR" may be transposed by OPs.

NOTE:
If this is a RAN WID including Core and Perf. part, then all new Core part specs have to be listed first and then all new Perf. part specs. Indicate "Core part" or "Perf. part" under Remarks for each spec.
By default a new specs can only be new for one of both parts.
	Impacted existing TS/TR

	Spec No.
	Description of change
	Target completion plenary#
	Remarks

	36.211
	Evolved Universal Terrestrial Radio Access (E-UTRA);

Physical Channels and Modulation
	RAN#78
	Core Part

	36.212
	Evolved Universal Terrestrial Radio Access (E-UTRA); Multiplexing and channel coding
	RAN#78
	Core Part

	36.213
	Evolved Universal Terrestrial Radio Access (E-UTRA); Physical layer procedures
	RAN#78
	Core Part

	36.214
	Evolved Universal Terrestrial Radio Access (E-UTRA); Physical layer; Measurements
	RAN#78
	Core Part

	36.300
	Evolved Universal Terrestrial Radio Access (E-UTRA) and Evolved Universal Terrestrial Radio Access Network (E-UTRAN); Overall description; Stage 2
	RAN#78
	Core Part

	36.306
	Evolved Universal Terrestrial Radio Access (E-UTRA); User Equipment (UE) radio access capabilities
	RAN#78
	Core Part

	36.321
	Evolved Universal Terrestrial Radio Access (E-UTRA); Medium Access Control (MAC) protocol specification
	RAN#78
	Core Part

	36.331
	Evolved Universal Terrestrial Radio Access (E-UTRA); Radio Resource Control (RRC); Protocol specification
	RAN#78
	Core Part

	36.101
	Evolved Universal Terrestrial Radio Access (E-UTRA); 
User Equipment (UE) radio transmission and reception 
	RAN#78
	Core Part

	36.133
	Evolved Universal Terrestrial Radio Access (E-UTRA); Requirements for support of radio resource management
	RAN#78
	Core Part

	36.104
	Evolved Universal Terrestrial Radio Access (E-UTRA); Base Station (BS) radio transmission and reception
	RAN#78
	Core Part

	36.141
	Evolved Universal Terrestrial Radio Access (E-UTRA); Base Station (BS) conformance testing
	RAN#78
	Core Part

	36.101
	Evolved Universal Terrestrial Radio Access (E-UTRA); 
User Equipment (UE) radio transmission and reception 
	RAN#80
	Performance Part

	36.133
	Evolved Universal Terrestrial Radio Access (E-UTRA); Requirements for support of radio resource management
	RAN#80
	Performance Part

	36.104
	Evolved Universal Terrestrial Radio Access (E-UTRA); Base Station (BS) radio transmission and reception
	RAN#80
	Performance Part

	36.141
	Evolved Universal Terrestrial Radio Access (E-UTRA); Base Station (BS) conformance testing
	RAN#80
	Performance Part


NOTE:
If this is a RAN WID including Core and Perf. part, then all new Core part specs have to be listed first and then all new Perf. part specs. Indicate "Core part" or "Perf. part" under Remarks for each spec.
If an existing spec is affected by both (Core part and Perf. part), then it has to be listed twice with appropriate approval dates.

6
Work item Rapporteur(s)
Xia, Yuan

Company:
Huawei

Email:
xiayuan@huawei.com

7
Work item leadership

RAN WG1

8
Aspects that involve other WGs
NOTE:
For RAN WIDs: Section 8 applies only toWGs outside of TSG RAN because RAN WG aspects have to be covered in section 4.
9
Supporting Individual Members
{At least 4 supporting Individual Members are needed. There is an expectation that these companies will provide resources to progress the work. Note that having 4 supporting companies is a necessary but not sufficient condition: the usual TSG approval process by consensus is needed for the WID approval.} 

	Supporting IM name

	Huawei 

	HiSilicon

	China Unicom

	CATR

	CATT

	CMCC

	Kyocera

	Orange


