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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:
eMBB enhancements for LTE 
Acronym: LTE_EMBB_ENH

Unique identifier:

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
	X

	
	Core Network
	

	
	Services
	


1
Impacts

	Affects:
	UICC apps
	ME
	AN
	CN
	Others (specify)

	Yes
	
	
	
	
	

	No
	
	
	
	
	

	Don't know
	
	
	
	
	


2
Classification of the Work Item and linked work items

2.1
Primary classification
	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

	
	
	


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

	
	
	


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.
3
Justification

The MBB traffic is always the most important source of the income for operators. As more and more mobile applications become popular, and together with the introduction of unlimited data package by mobile operators, the overall required capacity and the resulted load level of existing LTE networks grow high. Considering the limited spectrum bandwidth amount below 6GHz, increasing spectral efficiency of the existing LTE network becomes more and more important and urgent. In addition, many operators choose NSA deployment where an UE usually works in LTE-NR dual-connectivity mode by utilizing LTE and NR simultaneously to boost the performance, therefore it would also be beneficial to improve the user’s experience by enhancing LTE networks.

MIMO as a key technology to increase the spectral efficiency, has been introduced in the current FDD LTE networks by some operators. Considering that high resolution CSI feedback could provide significant performance gain for FDD MIMO, the advanced CSI with finer granularity of amplitude and phase based on the framework of advanced CSI in Rel-14, can also be introduced to LTE to further improve the performance. Since these enhancements are straightforward extensions of Rel-14 advanced CSI and are already supported in NR, limited standardization effort in LTE is expected.  

Except for the conventional service of the LTE, operators are trying to seek new eMBB related use cases that can be enabled by the current networks. For example, video monitoring/sharing/meeting/chatting over wireless link has rapidly been developed nowadays especially for safe city/village, smart home and enterprise. Such applications typically require high and stable data rate in both downlink and uplink transmission for stationary UEs, e.g., cameras and CPEs. The above LTE FDD enhancements could also applied to such scenarios. In addition to the downlink requirements, such service has also led to a big challenge to the networks’ uplink transmission capability. For example, for real-time video monitoring (1080P) with H.265 coding, about 2Mbps data rate per link is required, and multiple cameras may be deployed at the same location (e.g., on a pole) to avoid blind zones, leading to dozens of cameras deployed in each cell. The deployment areas for the applications such as video monitoring of safe city may or may not be the areas with good link quality. However, the required data rate for such areas has to be assured even if the link quality is poor.  
Although LTE has been continuously enhanced with better capacity and coverage for years, the current uplink data rate for both cell average and per link is either lower than the requirements of video monitoring, or at the cost of consuming large amount of radio resources. Note that the UEs in such scenarios are typically new type of devices with less limitation on the cost, power, size and processing capabilities, so it is feasible to introduce more advanced features in LTE uplink to serve such high capacity stationary wireless links enabling more related emerging applications. 
The other area that we consider for LTE eMBB enhancement is CA. Rel-10 introduces minimum spacing between CCs, which improves the spectrum efficiency by reducing the guard band in-between CCs. Until now RAN4 only specified requirements for Band41 to enable the minimum spacing deployment because legacy LTE UEs may not be able to use CCs with minimum spacing as PCC. Although there is such limitation, we see the benefit to apply the minimum spacing between CCs considering the gain it brings. To mitigate the limitation, for new UEs, the CCs with minimum spacing can be used as PCC, while for legacy UEs, it can be accessed as SCC and with another CC as PCC. Such scenario is easier to find when the number of LTE carriers become more, which is the situation nowadays. Thus we would like to extend the support of minimum spacing for more LTE bands. 

A following-up question is how to utilize the saved spectrum resources by deploying CA with the minimum spacing. For example, the minimum spacing for 20MHz+20MHz intra-band contiguous CA is about 300KHz. Compared with the nominal spacing, about 1.5MHz spectrum can be saved. How to utilize this saved 1.5MHz spectrum. One approach is to use it as a 1.4MHz CC, another more efficient approach is to deploy a CC with larger bandwidth partially overlapped with other CC. On that CC the single CC operating performance can be improved. From UE perspective, the new UE is expected to be able to access the overlapping CC and support the CA with overlapping CC(s). For the legacy UE, there is CRS interference among overlapped bandwidth, the overlapping CC is not required to be supported. Therefore, the non-backward compatible carrier design with minimal standard impact for overlapping CC(s) could be considered.
4
Objective

4.1
Objective of SI or Core part WI or Testing part WI
The work item aims to specify the enhancements identified for further improving LTE network performance. The detailed objectives are as follows.

· Specify CSI enhancement for normal UEs [RAN1,RAN2, RAN4]
· Extend specification support for advanced CSI reporting including more than 2 beams in W1, subband amplitude reporting, 8PSK phase quantization and other leftovers.

· Specify higher layer support of enhancements listed above [RAN2]

· Specify RF requirement of UE for the enhancements listed above [RAN4]
· Specify enhancements for stationary UEs [RAN1, RAN2, RAN4]
· Overhead reduction for both downlink and uplink, e.g.,  reference signals for slow-varying channels 

· Enhanced  SU/MU MIMO schemes for the high capacity UEs 
· For uplink, codebook extension, PUSCH antenna switching at stationary side, etc. Other enhancement on UL MIMO is not precluded.

· For downlink, extend specification support for advanced CSI reporting including more than 4 beams in W1, subband amplitude reporting, 8PSK phase quantization and other leftovers.
· Define the specific requirements for each band for HPUE [RAN4]
· These include but are not limited to associated regulatory requirements on transmit power levels, unwanted emissions, radiation requirements, etc.
· Extend the requirements for minimum spacing to more intra-band contiguous CA configurations [RAN4]

· Investigate and specify the CA with overlapping CC and the necessary mechanism to support the overlapping CA [RAN4,RAN2]
· Specify the new intra-band contiguous CA configurations for overlapping CA.
· Specify the necessary BS/UE RF and RRM requirements to support the overlapping CA.
· Specify the necessary mechanism and/or signaling including UE capability to support overlapping CA.

· IDLE mode enhancement to prevent legacy UEs from camping on non-backward compatible carriers overlapping CC.
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 performance requirements to utilize both elevation and azimuth domains with 2D antenna array at eNBs with further enhancement of CSI reporting in RAN1.
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) 
	Rapporteur(s)
(see note 2)
	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 {One line per specification. Create/delete lines as needed}

	TS/TR No.
	Description of change 
	Target completion plenary#
	Remarks

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

Physical Channels and Modulation
	RAN#91
	Core Part

	36.212
	Evolved Universal Terrestrial Radio Access (E-UTRA); Multiplexing and channel coding
	RAN#91
	Core Part

	36.213
	Evolved Universal Terrestrial Radio Access (E-UTRA); Physical layer procedures
	RAN#91
	Core Part

	36.331
	Evolved Universal Terrestrial Radio Access (E-UTRA); Radio Resource Control (RRC); Protocol specification
	RAN#91
	Core Part

	36.101
	Evolved Universal Terrestrial Radio Access (E-UTRA); 
User Equipment (UE) radio transmission and reception 
	RAN#93
	Performance Part

	36.104
	Evolved Universal Terrestrial Radio Access (E-UTRA); Base Station (BS) radio transmission and reception
	RAN#93
	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)

7
Work item leadership

RAN WG1
8
Aspects that involve other WGs
{Free text. If applicable, specify the other WG(s) and their task, e.g.: "SA1 for the Service Aspects", "SA5 for the Charging Aspects", "SA3 for the Security aspects", etc. If not applicable, indicate "None" or "None identified yet".} 
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

	

	

	

	

	

	


form change history:
2013-12-06 v1.14.1 modified §11 to read: <FamilyName>, <GivenName>, (If the person is new to 3GPP work, give full contact coordinates, in particular, email address.)
2013-10-03 v1.14.0 removal of embedded help text
v1.13.2: adds tdoc header
v1.13.1: minor changes resulting from discussions at CT#41 & SA#41

v1.13.0: mods to enforce linkage amongst stages 1, 2, 3

draft mods Scarrone-Meredith 2008-07 ff

v1.12.1: removes revision marks following approval at SP-29
v1.12.0: includes provision for Study Items (SP-29)

v1.11.0: includes those changes from v1.8.0 agreed at SP-25.


v1.10.0: full circle

v1.9.0: a clean sheet

v1.8.0: includes comments from SA#24 

v1.7.0: includes comments from RAN, CN and T #24; also includes “early implementation” data

v1.6.0: includes comments made during review period prior to TSGs#24

v1.5.0: includes comments made at TSGs#23 (Phoenix)

v1.4.0: offered to SA#23 for approval

v1.3.0: offered to CN#23, RAN#23 and T#23 for comments

DRAFT4 v1.3.0: 2004-03-09: Incorporation of comments from Leaders list

DRAFT3 v1.3.0: 2004-02-19: Incorporation of comments from MCC members

DRAFT2 v1.3.0: 2004-01-29: Complete redraft:

v1.2.0: 2002-07-04: "USIM" box changed to "UICC apps"

2003-05-28: spelling of “rapporteur” corrected

2002-07-04: "USIM" box changed to "UICC apps"
