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Attachment
The information included in this Attachment is living material: the most updated list of technical areas under investigation within 3GPP, together with a description of the current status of the activities, can be found on the 3GPP web site www.3gpp.org.
The information included in this Attachment is put forward to ITU-R WP 5D in order to provide a picture as complete as possible of all the technical activities currently ongoing within 3GPP TSG RAN that can be relevant for the update of Rec. ITU-R M.2012. The activities described in the following may therefore continue beyond the deadline for inclusion in Rev. 1 of Rec. ITU-R M.2012, thus not necessarily being submitted for incorporation in Rev. 1 of Rec. ITU-R M.2012.
Extending 850 MHz Upper Band (814 – 849 MHz)
Justification:
There are a number of 3GPP bands specified in the frequency range of 800 MHz to 900 MHz. The addition of a new E850 band provides both the incumbent and new operators the choice of using existing specifications for bands 5, 18 or 19 or to take advantage of the economies of scale that come with a consolidated 800 MHz band. Roaming is simplified because a single band can support operations in several different countries.  

This work item proposes to consolidate and augment bands 5,18, and 19 into a new single global band that supports UTRA and E-UTRA deployments  in the 814-849 and 859-894 MHz band.
Objective: 
The objectives of this WI include:

-
Develop related aspects of adding a FDD band into UTRA and E-UTRA that covers the  frequency range of 814-849/859-894 MHz., incorporating any results into technical report TR 836. Note that this work is to define a new band and to maximize the economies of scale, the specifications shall be the same or better than those of Band V/5. 
-
Add the necessary changes to the relevant performance requirements to support harmonized/augmented E850 band as identified above. Note that it is not expected to have new demodulation performance requirements.
LTE Advanced Carrier Aggregation in Band 41

Justification: 
In the US, up to 194MHz is available for deployment of Band 41 based LTE TDD, with often large contiguous (40MHz+) blocks of channels available. Many network equipment vendors are supporting, or planning to support, dual carrier, 2x 20MHz TDD radios in the near future for the 2600MHz band. Due to the spectrum and network equipment availability, Band 41 is a prime candidate for deployment of Release 10 based LTE-advanced carrier aggregation capable UEs. 

Objective: 
The objectives of this WI include:

a.
Building on the LTE intra-band CA work completed for Band 40, specify the core RF requirements for contiguous intra-band CA in Band 41, specifically considering aggregation of appropriate channel bandwidths up to:


i.
60MHz at the eNB;


ii.
40MHz at the UE with a maximum of 2 CCs on the DL and 1 or 2 CCs on the UL 

b.
Specify band specific RRM requirements

c.
Study specific signalling support requirements in RAN2
Enhancement of Minimization of Drive Tests for E-UTRAN and UTRAN
Justification:
This WI intends to continue the Rel-10 work on defining the solutions for Minimization of Drive Tests (MDT). 

From the use cases that were considered in the initial phases of MDT development, Coverage Optimization was already nominally part of the Rel-10 WI. However, the work related to other use cases could not be completed due to the amount of work related to the prioritized case.  It should therefore be addressed in Rel-11

Following the work with a focused approach, it is appropriate to form a list of the most relevant use cases to be addressed in MDT Rel-11 WI.
Objective: 
The objectives of this WI include:

-
Definition of technical solutions for MDT enhancements, built on the baseline MDT functionality specified in Rel-10. The following use cases will be addressed:


•
Coverage Optimization


•
QoS Verification
RAN overload control for Machine-Type Communications

Justification:
A large number of MTC devices are expected to be deployed in a specific area, thus the network has to face increased load as well as possible surges of MTC traffic. Radio network congestion may happen due to the mass concurrent data and signaling transmission. This may cause intolerable delays, packet loss or even service unavailability. Therefore, RAN level mechanisms to guarantee network availability and help network to meet performance requirements under such MTC load need to be investigated and specified.
Objective: 
The objectives of this WI include:

-
specify Extended Access Barring mechanisms for RAN (UTRAN and E-UTRAN). The EAB mechanism should be suitable for but not limited to Machine-Type Communications.
Further Self Optimizing Networks (SON) enhancements

Justification:
SON aims at maintaining network quality and performance with minimum manual intervention from the operator. One of the use cases addressed in Rel-10, namely the Mobility Robustness Optimisation Enhancements (MRO), was completed with appropriate support for LTE. The solution defined for LTE in Rel-10 enables the network to detect MRO related problems if the UE re-connects to an LTE cell. However, it is possible after a connection failure the UE selects a cell at different RAT. Currently there is no mechanism to detect such event and to enable its correction. In addition, this MRO enhancement topic may include coordinated configuration of the mobility parameters (e.g. threshold for the measurement) for inter-RAT mobility and for HetNet deployments.
Objective: 
The objectives of this WI include:

-
define the use-case level requirements,

-
provide stage 2 specification,

-
provide stage 3 specification,

-
if needed, define the required support over the existing HNB network interfaces for establishing and maintaining neighbouring relation information

-
if needed, define O&M requirements for radio-related functions to be performed in the O&M domain,

-
review applicability of the existing and new SON features for HeNB and HetNet deployments,

-
if needed, enable necessary UE support for the selected solutions

E-UTRA medium range and MSR medium range/local area BS class requirements

Justification:
The UTRA specification has a complete set of four BS classes. The situation is different for E-UTRA where specifications lack a medium range BS class and for MSR where only a general purpose BS class is defined. 
Considering LTE carrier aggregation, UTRA multicarrier and MSR (contiguous and non-contiguous) where multiple carriers/RATs share same RF resources, plus the fact that the assumed HetNet “Pico” output power is larger than the existing E-UTRA small BS classes, there is a need to address the BS power aspects for different BS. The consequence is that the “missing” BS classes in E-UTRA and MSR specifications need to be introduced.
Objective: 
The objectives of this WI include:

1.
Investigation of the possibility to re-use existing work in RAN4 related to BS classes.

2.
Creation of new core requirements for E-UTRA medium range BS class for FDD and TDD.

3.
Creation of new core requirements for MSR medium range and local area BS classes, covering BC1 (UTRA + E-UTRA) and BC2 (GSM + UTRA + E-UTRA) requirements.
4.
Development of test and conformance requirements corresponding to the core requirement defined in the core part of the work item.
The following specification work is required:

a.
Core requirements RAN4 E-UTRA and MSR specifications based on MSR principles and the RAT specific requirements.
b.
Test requirements for RAN4 E-UTRA and MSR specifications, derived from the core requirements.
RF Requirements for Multi-band and Multi-standard Radio (MB-MSR) Base Station

Justification:
Currently, MSR requirements (including contiguous and non-contiguous MSR) only apply for single band BS. For some adjacent bands, say band 8 and band 20, RF technologies is mature enough to allow a MSR base station (BS) to support simultaneous multiple band and multiple RATs transmission and/or reception through a common radio. Such an ultra wide-band BS supporting both multi-band (MB) and MSR (including contiguous and non-contiguous) can be called MB-MSR base station. 

RF requirements for MB-MSR are not defined yet. And some of the existing MSR RF requirements based on the single band scenario cannot be directly reused for an MB-MSR base station. Therefore, both core and test requirements need to be updated for MB-MSR base station based on identified multi-band application scenarios.

The typical application scenario for MB-MSR BS are band 20 + band 8 for FDD and band 34 + band 39 for TDD. Other band combinations in different regions (e.g. band 12/13/14/17 + band 5, band 3 + band 1, band 2 + band 4 for FDD) may also be feasible.
Objective: 
The objectives of this WI include:

1.
Develop the framework of the RF requirements for MB-MSR BS, using band 20 + band 8 as an initial scenario for FDD and band 34 + band 39 as an initial scenario for TDD. 

2.
Identify additional deployment scenarios and band combinations for MB-MSR BS.

3.
Define the MB-MSR BS based on common transmitter and/or receiver RF chain for the multiple bands. 

4.
Creation of core requirements for MB-MSR BS for all the identified deployment scenarios and band combinations with an initial focus on the completion of requirements for band 20 +  band 8 and band 34 + band 39.

5.
The existing per band requirement should be maintained wherever possible.

The following specification work is required:

a. Core RF requirements for RAN4 MSR specifications. 

b. Development of test configurations and specification of the test requirements corresponding to the core requirements for MB-MSR Base Station
Verification of radiated multi-antenna reception performance of UEs in LTE/UMTS

Justification:
RAN WG4 has been working on the study item “Measurement of radiated performance for MIMO and multi-antenna reception for HSPA and LTE terminals” with the objective to define a test methodology for measuring the radiated performance of MIMO and multi-antenna UE reception in UMTS and LTE. RAN4 has done sufficient work to be confident that the definition of a meaningful test methodology is feasible; however RAN4 does not have sufficient evidence yet to conclude on a single test methodology that would fulfil all requirements for standardisation, and the standardisation of multiple test methodologies may be one eventual outcome, with a view to avoid differences in the decision of what is a “good” or “bad” device from the radiated receiver performance perspective.
Objective: 
The objectives of this WI include:

-
to define a test methodology (ies) for verifying the radiated performance of multiple antenna reception in the UE and such methodology shall be able to:


-
Verify the radiated “over-the-air” (OTA) performance of multiple antenna reception in the UE.


-
Accurately able to reflect MIMO and SIMO performance under realistic MIMO and SIMO channel conditions.


-
Be able to distinguish between UEs of “Good” and “Bad” multi-Rx antenna OTA performance, and offer a good reflection of the likely experience in the field. 


-
Offer good reliability, repeatability and an acceptable level of measurement uncertainty.
Network-Based Positioning Support for LTE

Justification:
RAN1 has extensively evaluated Uplink Time Difference Of Arrival (UTDOA) as a network-based positioning technique for LTE.  Evaluation results have indicated that UTDOA can satisfy the FCC E911 terrestrial positioning technology performance requirements if suitable signal detection and processing algorithms are used.   

UTDOA also provides benefits in being usable in areas with insufficient satellite coverage to support A-GNSS/A-GPS, as well as for scenarios where DL OTDOA is not supported, including legacy Rel-8 UEs. It does not require additional Uu interface signals required, so it has no impact on RAN capacity, and it is transparent to the UE.
Objective: 
The objectives of this WI include:

· to specify support for UTDOA in LTE based only on Sounding Reference Signals (SRSs) being used for the uplink measurements.

The following are included:

•
Stage 2 specification of the UE positioning architecture, protocol, interface, and procedures for UTDOA (RAN2/RAN3)

•
Specification of SRS measurement definition, SRS measurement requirements (measurement period and accuracy requirements) and RF requirements based on SRS only (RAN1, RAN4)  

•
Specification of the interface and signalling support between UTDOA measurement units and between UTDOA measurement units and the E-SMLC (RAN3)


o
Signalling to include UTDOA measurements, control information, and assistance data transfer.

•
Specification of procedures for UTDOA measurement triggering, measurement configuration, assistance data transfer, and measurement report transfer (RAN3)
•
Specification of measurement definitions, reports and accuracy requirements based on SRS only
Service continuity improvements for MBMS for LTE

Justification:
In Release-9 and Release 10 a core set of MBMS features was specified. There is a need to further evolve this feature set in order to make the MBMS of LTE competitive.

Mobility procedures do not account for MBMS reception in Release-9 and Release-10. Release-10 makes provision for deployments involving more than one carrier and for the network could take into account a UE’s capability to operate in a specific frequency band or bands and/or to operate on one or several carriers. Making the network aware of the services that the UE is receiving or is interested to receive via MBMS could facilitate proper action by the network e.g. handover to a target cell or reconfiguration of Scell(s), to facilitate service continuity of unicast services and desired MBMS services. A UE in Idle Mode should be able to select/reselect cells in order to receive the desired service.
Objective: 
The objectives of this WI include:

•
Specify mechanisms to enable the network to provide continuity of  the service(s) provided by MBSFN in deployment scenarios involving one or more frequencies;


o
Specify cell selection/reselection mechanisms to order to enable the UE to receive the desired MBMS service(s) in RRC Idle mode


o
Specify the  signalling mechanisms to enable  the network to provide continuity of  the desired MBMS service(s) reception in RRC Connected mode

•
Provide the related MCE functionality for the above mechanisms. 

•
The impact of such mechanisms on legacy devices should be minimized (e.g.  it is tolerable if reception status of legacy devices stays unknown to the network).

•
Provide the related updates to various LTE specifications, as listed in Section 10.
Further Enhanced Non CA-based ICIC for LTE

Justification:
The Rel-10 WI on “Enhanced ICIC for non-CA based deployments of heterogeneous networks for LTE” provides signalling and performance requirements in relation to the support of co-channel deployments of heterogeneous networks. This work involved heavy evaluation work in RAN1 followed by discussions and specification work at other RAN WGs (RAN2, RAN3 and RAN4). 

This WI proposes to continue the specification work initiated in Rel-10 to further enhance ICIC for an efficient support of heterogeneous networks.
Objective: 
The objectives of this WI include:

· Finalizing the leftover work from Rel-10 on inter-freq/RAT TDM restricted RRM 

· Based on system performance gains, RAN1 to first identify the scenarios for which UE performance requirements in the following two bullets will be specified  in terms of, e.g., number of interferers and their relative levels with respect to the serving cell,

· UE performance requirements and possible air-interface changes / eNB signalling to enable significantly improved detection of PCI and system information (MIB/SIB-1/Paging) in the presence of dominant interferers for FDD and TDD systems, and different network configurations (e.g., subframe offset / no-subframe offset), depending on UE receiver implementations - (RAN1, RAN4, RAN2)

· UE performance requirements and necessary signalling to the UE for significantly improved DL control and data detection and UE measurement/reporting in the presence of dominant interferers (including colliding and non-colliding RS, as well as, MBSFN used as ABS, as well as, ABS subframe configurations) for FDD and TDD systems depending on UE receiver implementations. Improved detection based on air interface enhancements to be considered - (RAN1, RAN4, RAN2)

· Dominant interference applicable to both macro-pico and CSG scenarios and  with or without handover biasing
LTE Carrier Aggregation Enhancements

Justification:
The use of carrier aggregation (CA) offers means to increase the peak data rates and throughput by aggregating, as has been discovered during Release 10 LTE CA work. 

Release 10 carrier aggregation framework does not support the use of multiple timing advances to cover for such an uplink use case that different uplink bands would require different timing advanced (for example due to the use of repeaters in one of the band or differences in the internal delays of the band specific repeaters).

Another possible area is to see whether Release 10 CA related L1 or higher layer signaling would benefit from further optimizations.
Objective: 
The objectives of this WI include:

-
Specify the support of the use of multiple timing advances in case of LTE uplink carrier aggregation

-
Define generic framework for UE and BS core requirements for non-contiguous intra-band carrier aggregation in RAN WG4 based on the existing RAN WG1, RAN WG2, and RAN WG3 specifications. 

-
Identify details for the LTE Carrier Aggregation enhancements methods to be specified through tradeoff analyses where aspects from all the relevant RAN WGs are considered. Redundant solutions and enhancement methods for the same purposes e.g. on different layers should be avoided. Enhancements on the following areas are investigated:

-
Possible improvements in the related signaling for the use of LTE carrier aggregation, including: 

i.
UL physical layer signaling,

ii.
enhanced transmit diversity schemes for PUCCH format 1b with channel selection

-
Support of inter-band carrier aggregation for TDD DL and UL including different uplink-downlink configurations on different bands

-
Identify the impact to specifications that are relevant to the following:


•
UL and DL control channel structure


•
Physical Layer procedures


•
L2/L3 protocols


•
Mobility procedures


•
UE capabilities


•
EUTRAN network interfaces


•
UE and eNB core requirements

-
Introduce the identified functionalities of the selected enhancement methods to the relevant specifications:

a.
Uplink and downlink control channel structures

b.
Downlink physical layer transmission and reception procedures

c.
L2/L3 Uu interface protocols

d.
UE and eNB core requirements
-
Specify UE and eNodeB performance requirements for the scenarios addressed in RAN1, RAN2 and RAN3 specifications and the core part of RAN4 specifications.
LTE RAN Enhancements for Diverse Data Applications

Justification:
The range of device types utilising current mobile networks continues to expand, encompassing smartphones, laptops, netbooks, tablets and embedded modems.  Many are capable of running a wide variety of data applications, often in parallel.  Such a diversity in device and application type creates a corresponding diversity in the traffic profiles that must be efficiently supported by the radio access networks on which they run.

The diversity and unpredictable nature of application traffic profiles leads to challenges in optimising the network and in guaranteeing efficient operation under all use cases.  RRC state control mechanisms and DRX configurations may be optimised with particular applications in mind but these may not remain optimal as different applications are installed/started/stopped on the device and as the consequent traffic profile of the device changes over time.

Under some circumstances this can lead to overly-frequent RRC state transitions and to excessive signalling loads (in the core network as well as the RAN).  An alternative is to maintain UEs in the RRC connected mode for long periods of time, although this approach may result in higher UE power consumption than that of idle mode and may also place additional demands on system resources and their management, particularly for very large connected mode user populations.

Objective: 
The objectives of this WI include:

-
identify and specify mechanisms at the RAN level that enhance the ability of LTE to handle diverse traffic profiles.  Under such traffic loads, the identified improvements will allow for better trade-offs to be achieved when balancing the needs of network efficiency, UE battery life, signalling overheads, and user experience / system performance. Enhancements may be applicable to E-UTRAN, the UE or both, and should encompass both FDD and TDD modes.
-
Enhancements in the following areas shall be considered:

1.
Enhancements within existing RRC states, to RRC state-control mechanisms and RRM mechanisms that offer system efficiency improvements and/or reduced UE power consumption for devices exhibiting a continued but intermittent data activity

2.
Enhancements to DRX configuration/control mechanisms to be more responsive to the needs and activity of either single or multiple applications running in parallel, with improved adaptability to time-varying traffic profiles and to application requirements, thereby allowing for an improved optimisation of the trade-off between performance and UE-battery-consumption.

3.
More efficient management of system resources (e.g. UL control channel resources) for connected mode UEs that are temporarily inactive, facilitating potentially larger user populations in connected mode

4.
For the above enhancements, knowledge from both the UE and the network should be taken into account where possible
Carrier based HetNet ICIC for LTE

Justification:
LTE Rel-8 and Rel-10 inter-cell interference coordination (ICIC) solutions are developed for intra-carrier (co-channel) cases. The Rel-8 ICIC solutions were mainly developed for macro-only scenarios, while the Rel-10 ICIC mechanisms were developed to address interference between macro and HeNB, as well as between macro and pico. Further development of autonomous interference management mechanisms for optimally exploiting available frequency assets (carriers in same or different bands) in HetNet environments with mixture of different BTS types and without tight synchronization requirements therefore seems like the next natural step. Interference management on carrier resolution can be used for protection of both control and data channels, and also for interference management between small BTS types such as Picos or HeNBs. Combining such techniques with the carrier aggregation mechanisms available in Rel-10 could offer further optimizations.
Objective: 
The objectives of this WI include:

-
Evaluate the performance benefits of having interference management on carrier resolution between different BTS nodes in the defined HetNet environments (3GPP TR 36.814). (RAN1 based on RAN3 requests) 

-
Study inter-node signalling needed for robust autonomous solutions, where each BTS node selects to use the carrrier(s) that maximize the overall network performance (RAN3).

-
Focus on solutions with no physical layer impact that would work for both legacy Rel-8/9 UEs, as well as benefit from optimizations available for Rel-10/11 UEs supporting carrier aggregation. Thus the solutions shall rely on existing UE features in different Releases. Realistic assumptions for availability of UE measurements and power consumption to be used.

-
Focus on solutions which do not requiring tight synchronization between eNodeBs
Relays for LTE (part 2)

Justification:
Support for relays has been specified in RAN1, RAN2 and RAN3 in Rel-10. In order to have a full specification support for relays, RAN4 core and performance requirements need to be specified.
Objective: 
The objectives of this WI include:

-
 specify RF core requirements for Relays, including the following remaining open issues:


•
Transmitter requirements for access and backhaul:



o
Output power and output power dynamics



o
Quality requirements (except frequency accuracy)



o
Unwanted emission requirements (depends on co-ex study outcome)



o
Intermodulation requirements


•
Receiver requirements for access and backhaul



o
Reference sensitivity (backhaul only)



o
Dynamic range



o
In-channel selectivity, adjacent channel selectivity and blocking requirements (depends on co-ex study outcome)



o
Receiver spurious emissions



o
Receiver intermodulation requirements
Signalling and procedure for interference avoidance for in-device coexistence

Justification:
In order to allow users to access various networks and services ubiquitously, an increasing number of UEs are equipped with multiple radio transceivers, e.g. LTE, WiFi, Bluetooth transceivers, and GNSS receivers. One resulting challenge lies in trying to avoid coexistence interference between those collocated radio transceivers. The studies done as part of the study item have shown that existing RRM mechanisms in some cases are not quite effective to handle the coexistence issues and some enhanced signalling and procedures are necessary to avoid or mitigate the coexistence interference in the identified usage scenarios.
Objective: 
The objectives of this WI include:

-
 Specify necessary signalling and procedure to support frequency division multiplexing (FDM) solution, i.e. moving LTE signal away from ISM band by e.g. EUTRAN handover operation.

-
 Specify necessary signalling and procedure to support the use of existing DRX mechanism to solve coexistence issues.

-
 Identify and evaluate if enhancements for existing DRX mechanism are needed to better handle coexistence issues, and perform a cost and complexity vs benefit tradeoff analysis for the identified enhancements. If shown to be needed after assessment, introduce necessary signaling and procedure to support selected enhancements to the relevant specification. 

-
 Evaluate whether autonomous LTE denial with further enhancement, e.g. the UE providing additional assistant information to the network is needed to handle rare periodic or non-periodic ISM events. If necessary, specify necessary signaling and procedure to ensure LTE performance.

-
 If the above solutions are deemed insufficient to resolve in-device coexistence issues, evaluate other solutions (e.g. HARQ process reservation based solution) identified during the SI [TR 36.816] in terms of gain vs complexity, and introduce selected ones to the relevant specification.

-
For the supported in-device coexistence solutions, identify and specify details for the indication to report coexistence issues


•
Investigate the possibilities of defining new measurements or new test cases to ensure timely trigger as well as limit unnecessary triggers/trigger misuse, and specify necessary support for the indication of up-to-date interference situation.


•
In order to avoid ping-pong handover back to the problematic frequency, specify the mechanism of enabling the target eNB to be aware of up-to-date coexistence problems during handover procedure.


•
Identify the relationship and coordination among different solutions and investigate the possibility of unified signaling approach. Define necessary signalling and procedure for supported solutions.

-
 If necessary, continue to evaluate and analyze in-device RF interference for selected scenarios/solutions.
-
Specify performance requirements for interference avoidance for in-device coexistence for the scenarios addressed in RAN2 and the core part of RAN4 specifications.
Coordinated Multi-Point Operation for LTE – Uplink
Justification:
Coordinated multi-point (CoMP) transmission and reception has been considered as a tool to improve the coverage of high data rates, the cell-edge throughput, and also to increase the system throughput. 

Following the studies of the performance benefits and the standardization impact of CoMP operation, the specification work needs to start according to the final recommendation of the existing CoMP study item.
Objective: 
The objectives of this WI include:

-
Study the extent to which specified support is beneficial for UL CoMP operation in homogenous and heterogeneous configurations studied in the CoMP study item. The areas for study include: 


•
Enhancements and requirements on uplink reference signals to improve the DM-RS and SRS capacity and reception


•
Enhancements to the uplink power control for open-loop as well as closed-loop operation, e.g., to support selection of intended reception point(s), and path-loss determination and signalling that targets intended reception point(s)


•
Enhancements to PUCCH to

-
improve resource utilization efficiency in the UL CoMP operation 

-
avoid high inter-cell/point interference


•
Potential enhancement for the uplink timing advance control to support efficient JR CoMP operation

-
Specify the UL CoMP support for the enhancements that are found to be beneficial

-
Specification of UL CoMP support shall take into account the work for specifying DL CoMP support

-
Specify L2/L3 protocols and procedures to support UL CoMP

-
Investigate the extent to which specified support is needed for X2 interfaces and specify the X2 interface support in the identified areas

-
Specify related UE core requirements 

-
Specify UE performance requirements for the coordinated multi-point operation in the uplink for LTE for the scenarios addressed in RAN1, RAN2, and RAN3 specifications and the core part of RAN4 specifications.
Coordinated Multi-Point Operation for LTE – Downlink

Justification:
Coordinated multi-point (CoMP) transmission and reception has been considered as a tool to improve the coverage of high data rates, the cell-edge throughput, and also to increase the system throughput. 

Following the studies of the performance benefits and the standardization impact of CoMP operation, the specification work needs to start according to the final recommendation of the existing CoMP study item.
Objective: 
The objectives of this WI include:

-
Specify the support of intra- and inter-cell downlink CoMP for homogenous and heterogeneous configurations studied in the CoMP study item. 

-
The work for specifying CoMP support in Rel-11 should focus on


•
Joint transmission


•
Dynamic point selection, including dynamic point blanking


•
Coordinated scheduling/beamforming, including dynamic point blanking

-
Specification in support of DL CoMP operation potentially including: 


•
Enhancements and requirements on downlink reference signals 

-
enhancements to improve interference measurements

-
enhancements to identify and measure the downlink channel status of multiple transmission points

-
consider performance requirements for flexible mapping of antenna ports to transmission points


•
PDCCH extension and other enhancements on downlink control signalling


•
UE feedback scheme and related measurements

-
individual per-point CSI feedback with or without complementary inter-point feedback as baseline. Aggregated CoMP feedback is not precluded. 

-
potential enhancement of SRS for CSI measurement at eNodeB exploiting channel reciprocity 

-
all schemes will be developed assuming that the UE reports CSI feedback based on the assumption of single-user transmission. This assumption causes no restriction on the SU/MU scheduling decision at the eNB when the PDSCH is demodulated based on UE-specific RS.

-
Specify L2/L3 protocols and procedures to support DL CoMP

-
Investigate the extent to which specified support is needed for X2 interfaces and specify the X2 interface support in the identified areas

-
Specify UE core requirements
-
Specify UE performance requirements for the coordinated multi-point operation in the downlink for LTE for the scenarios addressed in RAN1, RAN2, and RAN3 specifications and the core part of RAN4 specifications.
Network Energy Saving for E-UTRAN

Justification:
The power efficiency in the infrastructure and terminal is an essential part of the cost-related requirements in LTE-A. There is a strong need to investigate possible network energy saving mechanisms to reduce CO2 emission and OPEX of operators.

Solutions and enhancements to various energy saving use cases have been studied already in Rel-10, and initial evaluations have been addressed. Following use cases have been considered in the study item and the study results have been captured in TR 36.927.

-
Intra-eNB energy saving

-
Inter-eNB energy saving

-
Inter-RAT energy saving

Objective: 
The objectives of this WI include:

Based on the outcome of R10 study item on E-UTRAN energy saving solutions, the detailed objectives are as follows:

-
In inter-RAT use case, specify the signalling based solution and possible enhancements;

-
In inter-eNB overlapping use case, specify possible enhancements on top of Rel9 solution;

-
If needed, define O&M requirements for radio-related functions to be performed in the O&M domain.
Enhanced downlink control channel(s) for LTE

Justification:
Based on considerations from CA Enhancement in relation to the provision of a new carrier type, CoMP, and DL MIMO, it has been recommended that an enhanced physical downlink control channel(s) should be introduced.
Objective: 
The objectives of this WI include:

-
Specify an enhanced physical downlink control channel(s) that is/are able to operate on legacy carriers and on the new carrier type (as is being introduced under the WI on CA Enhancements for LTE, LTE-CA-EN). The enhanced physical downlink control channel(s) shall be able to support increased control channel capacity, to support frequency domain ICIC, to achieve improved spatial reuse of control channel resource, to support beamforming and/or diversity, to operate in MBSFN subframes (Note that ability to operate in non-MBSFN subframes is also assumed.), and to coexist on the same carrier as legacy UEs. It is also desirable for the enhanced physical downlink control channel to be able to be scheduled frequency-selectively, and to be able to mitigate inter-cell interference.
-
Specify UE performance requirements for the enhanced physical downlink control channel(s).
Additional special subframe configuration for LTE TDD

Justification:
The co-existence between LTE TDD and other TDD systems e.g. TD-SCDMA deployed on adjacent frequency is a key factor for LTE TDD system design. Specifically, the LTE TDD UL-DL configuration and special subframe configuration are carefully selected in order to avoid interference from/to TD-SCDMA system on adjacent frequency. 

For TD-SCDMA configuration of 5DL/2UL, the currently available LTE TDD special subframe configuration satisfying coexistence requirement is (DwPTS:GP:UpPTS) = (3:9:2) for normal CP and (DwPTS:GP:UpPTS) = (3:7:2) for extended CP.  However, these configurations are not efficient since excessive OFDM symbols are reserved for guard period and cannot be utilized for data transmission. Two additional special subframe configurations extending DwPTS from 3 to 6 OFDM symbols for normal CP and 5 ODFM symbols for extended CP will substantially increase system efficiency while at the same time fulfilling the coexistence requirement to TD-SCDMA system on adjacent frequency.
Objective: 
The objectives of this WI include:

-
Specify the additional special subframe configurations of DwPTS consisting of 6 / 5 OFDM symbols for EUTRA frame structure type 2 for normal cyclic prefix / extended cyclic prefix respectively in the relevant specifications, with 2 OFDM symbols in UpPTS

-
Allow PDSCH transmission in DwPTS without modifying existing reference signals

-
Evaluate enhancements to TBS determination for PDSCH in DwPTS of the additional special subframe configuration and specify if needed

-
Specify the signalling and procedure to support the use of the additional special subframe configuration.  
Public Safety Broadband High Power UE for Band 14 for Region 2

Justification:
The FCC Public Safety and Homeland Security Bureau mandates LTE technology for the 700 MHz Public Safety band (3GPP Band 14). Currently there is only one power class defined for EUTRAN UE, i.e. power class 3 (23dBm) for Band 14. This limitation on UL power is a bottleneck to enable higher achievable data rate with broader coverage, which are essential for Public Safety broadband (PSBB) systems to provide the necessary population coverage and UL throughput requirements for Public Safety and US Homeland Security.

Band 14 PSBB will need to provide better coverage and availability/throughput performance than provided by commercial systems particularly in rural areas.  This can be achieved by using higher power UE(s) for vehicular mobile applications by allowing “first responders” to send and receive video and data, thus providing the ability to co-ordinate response and protect lives in these scenarios. 

Since Band 14 LTE high-power UE OOBE into Band 13 LTE BS Rx band could be higher than a Power class 3 UE, it is recommended that Band 14 and Band 13 co-existence studies be performed to assess the throughput/OOB emission impact for the new B14 higher power class 

A B14 Higher Power UE (HPUE) would have different RF specification requirements than the normal power Class 3 UE; therefore it is proposed to specify these additional (more stringent) requirements in terms of a new Band 14 power class (Power Class 1) in TS36.101 for PSBB deployment as part of a new RAN WID.
Objective: 
The objectives of this WI include:

-
Specify the RF core requirements that are applicable to Band 14 High Power UE for Region 2


1.
The new requirements will only cover the transmission and reception requirements, but no baseband demodulation performance requirements for; 



a.
Band 14 



b.
E-UTRA UE Power Class 1 (+33dBm target) 



c.
Public Safety broadband (PSBB) deployment 


2.
The following specification work is required 



a.
Core RF requirements for RAN4 E-UTRA specifications for FDD Band 14


3.
The work item should take into account the co-existence and compatibility of LTE systems deployed in the 700MHz band


4.
The work item does not preclude additional co-existence scenarios. 


5.
Maintain the same co-existence impact in terms of throughput/OOB emissions from the B14 HPUE to B13 through tighter requirements for the HPUE where applicable
Improved Minimum Performance Requirements for E-UTRA: Interference Rejection

Justification:
For LTE, demodulation performance requirements have been specified for UE receiver based on linear minimum mean squared error (LMMSE) criteria assuming two receive antennas. In principle, the LMMSE receiver may suppress both inter and intra-cell interference. The demodulation performances of LTE receivers to date have been specified assuming that inter-cell interference is modelled as AWGN. Thus the inter-cell interference suppression capability for other types of interference is not ensured by existing UE receiver requirements. Based on system level studies, the study item has developed models for this interference in terms of the number of interfering eNodeBs to consider, the structure of the interference (transmission rank, precoding) and their powers relative to the total other cell interference power, the latter ratios referred to as Dominant Interferer Proportion (DIP) ratios. 

Interference aware receivers based on LMMSE interference rejection combining (IRC) were simulated at link and system level. CRS- and DM-RS based transmission modes were studied as a dual track in order to cover both existing and future network deployments. In both cases, it was shown during the study item that enhanced receivers with reference symbol (RS) based interference covariance estimation provide significant LTE throughput gains at low geometries for considered DIP ratios. Therefore it appears desirable to specify enhanced performance requirements for this type of receiver in 36.101.
Objective: 
The objectives of this WI include:

-
Specify the performance requirements for demodulation tests to verify that LMMSE-IRC gains are achieved by practical implementations. 

-
Specify the baseline receiver and conformance test conditions to mitigate inter-cell interference following the conclusion of study item phase: 


•
LMMSE-IRC receiver should be considered as baseline receiver structure targeting spatial domain interference mitigation


•
Network deployment scenarios and interference modeling should be considered according to the conclusion and evaluation results of study item, e.g. DIP distribution number of interfering cells and synchronous network deployments. Note that further evaluation of DIP distributions conditioned to G=-2.5dB is additionally planned.


•
Both CRS- and DM-RS based transmission modes should be covered on both serving and interfering cells. The detailed modes should be specified with test conditions.


•
Complexity of interference modelling for the performance requirements and conformance testing shall be taken into account.

-
Gains for asynchronous network deployments were not concluded in the study item phase due to the limited input contributions. The need for requirements covering asynchronous deployments may therefore be investigated in the WI phase.
LTE Advanced Carrier Aggregation
Justification:

In current RAN4 carrier aggregation work, a generic inter-band case has been used to carry out the study of the RF requirements for inter-band carrier aggregation. Many aspects of RF performance and inter-mod analysis are band-specific and require to be evaluated for a real carrier aggregation band combination. These work items propose to start the RAN4 work on inter-band carrier aggregation of various band combinations.

Objective: 

The objectives of these WIs include:

-
specify the band-combination specific RF requirements for inter-band CA for the following band combinations:

•
Band 3 and Band 7

•
Band 4 and Band 17


•
Band 4 and Band 13

•
Band 4 and Band 12

•
Band 5 and Band 12

•
Band 7 and Band 20

•
Band 2 and Band 17

•
Band 4 and Band 5


•
Band 5 and Band 17


•
Band 1 and Band 7


•
Band 3 and Band 5


•
Band 4 and Band 7


•
Band 3 and Band 20


•
Band 8 and Band 20


•
Band 11 and Band 18


•
Band 1 and Band 18


•
Band 1 and Band 19


•
Band 1 and Band 21


•
Band 3 and Band 5 with 2 UL


•
Band 3 and Band 8


•
Band 2 and Band 4
-
Introduce core requirements in RAN4 specifications and signaling support in RAN2 specifications

-
Introduce performance requirements in RAN4 specifications 

LTE Advanced Carrier Aggregation in Band 38

Justification:
Band 38 is a major global TDD band which had been allocated for TDD in European countries, China and other countries. Operators have big interest to support carrier aggregation in this band. 

-
China had allotted 50MHz spectrum from 2570-2620MHz for TDD with guard band in 2010. The frequency arrangement of other parts of 2.6GHz is yet to be decided. The maximum bandwidth operators can utilize depends on co-existence requirements in the future. 

-
In Europe, operator can not use the whole 50MHz spectrum according to the regulation rules. 40MHz carrier aggregation would be a good choice. 

The study should follow the final emissions requirements for Band 38 defined in TS36.101. The generic work done for intra-band CA for Band 40 can be largely leverage for Band 38.
Objective: 
The objectives of this WI include:

-
Specify core requirements for contiguous carrier aggregation in Band 38.

•
BS: 40MHz CA


•
Determine the appropriate deployment scenario and specify the corresponding RF requirements for up to 40MHz.

•
UE: 40MHz CA


•
Considering the cost and complexity, it is proposed to maintain the same capability requirements for UE as that in other intra-band CA work items, e.g. up to two contiguous 20MHz component carriers for CA. 


•
Appropriate A-MPR value may be defined to support CA bandwidth larger than 20MHz for protection of adjacent Band 7 operations.

-
Specify band specific RRM requirements in RAN4.
-
Add signaling support in RAN2 specifications.
LTE Advanced Carrier Aggregation in Band 7

Justification:
Band 7 is a major FDD band which has been allocated in Region 1. Some operators have been granted with more than 20MHz bandwidth. 

Building on the generic intra-band carrier aggregation work based on Band 1, this work item proposes to start the work on intra-band contiguous carrier aggregation for Band 7 to support deployment of LTE-advanced. 

The output of this work item also can be reused in case of Band 7 is authorized for FDD LTE deployment in other regions in the future.
Objective: 
The objectives of this WI include:

-
Specify DL and UL core requirements for contiguous carrier aggregation in Band 7, specifically considering aggregation of appropriate channel bandwidths up to: 


•
40MHz at eNode B


•
40MHz at UE



•
Maximum of 2 contiguous CCs on the DL and 1 or 2 contiguous CCs on the UL

-
Specify band specific RRM requirements in RAN4 for contiguous carrier aggregation in Band 7.

-
Add signaling support in RAN2 specifications for contiguous carrier aggregation in Band 7.
Intra-band, Non-contiguous CA for Band 25 for LTE

Justification:
In current RAN4 carrier aggregation work, a generic inter-band case has been used to carry out the study of the RF requirements for inter-band carrier aggregation. However, many aspects of RF performance and inter-mod analysis are band-specific and require to be evaluated for a real carrier aggregation band combination. Hence we propose this work item to start RAN4 work on intra-band non-contiguous carrier aggregation for band 25
Objective: 
The objectives of this WI include:

-
Specify the band-combination specific RF requirements for band 25 intra-band non-contiguous CA.

-
Finalise the DL and UL with 5MHz and 10 MHz transmission bandwidths per component carrier (up to 2CC) in the same WI, but with different timescales (see section 10).

-
Add the performance requirements for this band combination in the relevant specifications.
Intra-band, Non-contiguous CA for Band 3 for LTE Advanced

Justification:
In current RAN4 carrier aggregation work, a generic inter-band case has been used to carry out the study of the RF requirements for inter-band carrier aggregation. However, many aspects of RF performance and inter-modulation analysis are band-specific and require to be evaluated for a real carrier aggregation band combination. Hence we propose this work item to start RAN4 work on intra-band non-contiguous carrier aggregation for band 3.
Objective: 
The objectives of this WI include:

-
Specify the band-combination specific RF requirements for band 3 intra-band non-contiguous CA.

-
Finalise the DL and UL with the 5MHz, 10 MHz, 15MHz and 20MHz transmission bandwidths per component carrier (up to 2CC) in the same WI, but with different timescales (see Section 10).

-
Add the performance requirements for this band combination in the relevant specifications.
LTE Advanced intra-band non-contiguous Carrier Aggregation for Band 4

Justification:

RAN4 is currently working on Carrier Aggregation Enhancements WI which will develop UE and BS requirements for DL and UL non-contiguous intra-band CA using band 25 as an example band. However, many aspects of RF performance and inter-mod analysis are band-specific and thus require to be evaluated. Hence we propose this work item to start RAN4 work on intra-band non-contiguous carrier aggregation for band 4.
Objective: 

The objectives of this WI include:

-
Specify the band specific RF requirements for band 4 intra-band non-contiguous carrier aggregation.

-
CA_4A-4A configuration will consist of aggregating DL and UL channel bandwidths of 5 MHz, 10 MHz, and 15 MHz per component carrier. Up to two component carriers are aggregated simultaneously.  All bandwidth combinations are supported by this WI.

-
Both DL and UL carrier aggregation are part of this WI but the specification work will be finalized with different timescales.

-
Add the performance requirements for this band combination in the relevant specifications.
LTE-Advanced Intra-band Contiguous Carrier Aggregation in Band 1

Justification:

In the current specifications, Intra-band contiguous CA in Band 1 is specified for CA_1C (CA Bandwidth Class C) with CBW combinations of 15+15MHz and 20+20MHz.  However, many operators have less than 20MHz frequency band only, so CA_1B (CA Bandwidth Class B) is more practical. In addition to this there is a specific condition with Band 1 in Japan, for which CA_1B in Band 1 is required.
Objective: 

The objectives of this WI include:

-
Core requirements in RAN4 specifications and signalling support in RAN2 specifications for the following CBW combinations (CA bandwidth class B):

•
UL: 5 MHz, DL: 5 MHz + 10 MHz


•
UL: 5 MHz, DL: 5 MHz + 15 MHz


•
UL: 10 MHz, DL: 10 MHz + 10 MHz




Note : Simultaneous transmission for UL is not handled in this work item.

-
Performance requirements in RAN4 specifications

-
Conformance testing in RAN5 specifications (to be captured by a separate work item at a later stage)
New Band LTE Downlink FDD 716-728 MHz

Justification:
The Carrier Aggregation work in RAN4 introduces various scenarios to RAN specifications.  Not all these scenarios will be symmetric, that is, the UL/DL combinations may have 2 or more DL carriers paired with one UL.  The introduction of this new band as an additional downlink LTE FDD band compliments this scenario.  As operators seek to acquire spectrum, the emphasis will be on how the spectrum will be deployed, and given the user requirements for downlink, this part of the operator scenario will need to be enhanced.  One way to do this is for an operator to acquire spectrum to be used for additional downlink capability when combined with existing spectrum in other defined bands.

This band is intended to be used with an existing band combination for a corresponding uplink (as well the corresponding downlink). Some possible combinations for this band include:

a)
Band 2 + additional new 716-728 downlink

b)
Band 4 + additional new 716-728 downlink

c)
Band 5 + additional new 716-728 downlink
Objective: 
The objectives of this WI include:

-
Define the band numbering for this new band.

-
Define the specific RF requirements for the LTE FDD Downlink of 716-728 MHz with 2x5 and 1x10 MHz scenarios

-
Specify the band-combination specific RF requirements for the inter-band CA of scenario


•
Band 2 + additional new 716-728 downlink

(Note: Additional band combinations (Band 2, Band 5) may be considered following this initial requirement scenario).

-
Add the performance requirements for this new band in the relevant specifications.
LTE E850 - Lower Band for Region 2 (non-US), band 27

Justification:
There are many operators around the world, primarily in the Americas, using spectrum in the range of 806-824/851-869 MHz (or SMR band) for iDEN technology that would like to have the option of deploying 3GPP technologies.  There are a number of 3GPP bands specified in the frequency range of 800 MHz to 900 MHz, but none of them cover the full SMR band.  The International iDEN Operators Forum (IiOF) sent a liaison statement to 3GPP in 2009 supporting a new 3GPP band to cover the SMR spectrum. [1]

NII Holdings has deployed or is in the process of deploying 3GPP networks in Mexico, Brazil, Chile and Peru.  TELUS has deployed a 3GPP network in Canada.  The addition of the E850_LB will allow them to provide additional capacity with LTE.  

In order to facilitate coexistence with neighboring bands, the frequency range for the E850_LB will be 807-824/852-869 MHz.  

Objective: 
The objectives of this WI include:

-
Develop related aspects of adding an FDD band into E-UTRA that covers the frequency range of 807-824/852-869 for Region 2, not including the U.S., incorporating any results into technical report TR 37.806. 

-
Add the necessary changes to the relevant performance requirements to support E850_LB band as identified above. Note that it is not expected to have new demodulation performance requirements.
LTE for 700 MHz digital dividend

Justification:
The switch off of analogue television (Digital Dividend) will make available for IMT services a portion of the UHF spectrum in Region 3.  In other regions the switch to digital television will also create a digital dividend that may be used for IMT services.

At the ninth meeting of the APT Wireless Forum (AWF-9), held in Seoul, Korea from September 13th to 16th 2010, agreement was reached on two harmonized frequency arrangements for IMT in the 698-806 MHz frequency band in Region 3. This agreement is the result of extensive studies undertaken by Region 3 administrations, network operators and manufacturers of equipment, user devices and electronic components, following the decisions taken WRC-07. [APT/AWF/REP-14]

The agreed FDD arrangement is: Uplink: 703-748 MHz, Downlink 758-803 MHz, i.e. 2x45 MHz.

The agreed TDD arrangement is: 698-806 MHz, i.e. 1x108 MHz. However APT notes that “a minimum internal guard-band of 5 MHz at the lower edge (698 MHz) and 3 MHz at the upper edge (806 MHz) needs to be considered”. 

Objective: 
The objectives of this WI include:

-
Study the technical requirements for deploying LTE in the band 698-806 MHz in region 3, e.g. coexistence requirements with service in adjacent frequency bands, considering the on-going work in the AWG. Both TDD and FDD should be considered.

-
Develop channel arrangements for LTE in the band 698-806 MHz in line with the APT decision for region 3 and the study above. Both TDD and FDD should be considered.

-
Develop technical requirements for deployment of LTE in the band 698-806 MHz, considering implementation issues for countries which cannot make the whole band 698-806MHz available and therefore cannot apply the APT-agreed arrangements but will use some part of the channel arrangement. Both TDD and FDD should be considered.

-
Consider possible deployment in region 2 outside of US.

-
Generate CR’s to update the appropriate documents
LTE in the 1670-1675MHz Band for US

Justification:
Band 24 (L-Band) is standardized in 3GPP LTE to be deployed by LightSquared in North America. In addition, LightSquared has acquired additional 5MHz corresponding to 1670-1675MHz. It is proposed to pair the 5MHz channel at 1670-1675MHz with the lower half of Band 24 upper UL channel (1646.7-1651.7MHz). The distance between the UL and DL edges of the proposed band is 18.3MHz (1670-1651.7=18.3MHz), and the pass-band is 5MHz, with a duplex distance of 23.3 MHz, close to the minimum duplex distance of 30MHz for Bands 12-14 and 17. Transition as low as 15MHz has been adopted on band 25 duplexer in 3GPP RAN4.
Objective: 
The objectives of this WI include:

-
Define the specific RF requirements for the LTE DL band 1670-1675MHz paired with 5MHz UL from 1646.7 to 1651.7MHz to operate in North America. 

-
Add the performance requirements for this band combination in the relevant specifications.
Further enhancements to H(e)NB mobility- Part 1
Justification:
The Study Item ‘Further enhancements for HNB and HeNB’ considered a range of UMTS enhancements for HNBs and LTE enhancements for HeNBs.. These are captured in TR 37.803. The aspects having benefits for future work have been identified:

-
UMTS:


Macro to HNB Enhanced Hard Handover Mobility, this would be provided via an Iur between HNB-GW and macro RNC to support enhanced SRNS relocation procedures.  Only open and hybrid HNBs need to be considered.  


Macro to HNB Soft Handover Mobility, this would be provided via an Iur between HNB-GW and macro RNC to support SHO related procedures. Only open and hybrid HNBs need to be considered. 

-
LTE:


Enhanced Mobility macro – open HeNB, macro – hybrid HeNB, open HeNB – hybrid HeNB, and hybrid HeNB – hybrid HeNB (inter-CSG) where membership verification is performed
Objective: 
The objectives of this WI include:

-
Define requirements to support and update specifications for these items:


•
UMTS:



•
Support of macro to HNB enhanced Hard Handover Mobility 



•
Support of macro to HNB Soft Handover Mobility 


•
LTE:



•
Enhanced HeNB mobility

Further enhancements to H(e)NB mobility- Part 2
Justification:
The Release 10 WI for H(e)NB Mobility Enhancements (RP-101426) introduced signalling via horizontal RAN interfaces (Iurh, X2) for supporting H(e)NB to H(e)NB mobility. 

A new Release 11 work package was agreed at RAN#51, starting with a feasibility study:

-
UMTS


•
The support for non-CSG/legacy UEs has been studied as well.

-
LTE


•
Support of X2 via GW proxy for HeNB to HeNB mobility has been studied and different solutions have been provided. 

The status of the work performed during the Study Item is mature enough to proceed with a Work Item.
Objective: 
The objectives of this WI include:

- for UMTS, the following functionalities will be added


•
Legacy UE mobility

- for LTE, the following aspects will be addressed:


•
X2-Gatway

Study on Extending 850MHz

Justification:
There are a number of 3GPP bands specified in the frequency range of 800 MHz to 900 MHz. Additional spectrum 806-814/851-859 MHz is already allocated by ITU for IMT around the world for possible 3GPP technologies.  There are many operators around the world using this allocation for non-3GPP technologies that would like to have the option of adopting 3GPP technologies   Having many different bands that are different in different locations in the world, although overlapping each other, create a problem for UE implementations since the number of bands available in one UE is limited and this will reduce the economy-of-scale. The same applies to the base station implementations in principle. Furthermore, large bandwidth allocations create better opportunities and flexibility in service offerings: different channel bandwidths can be used, it is easier to expand networks by adding frequencies when e.g. being capacity limited and LTE/HSPA migration is facilitated. Hence it would be beneficial to study a more harmonised frequency variant approach within the frequency range of 806-849/851-894 MHz taking into account implementation aspects, for example the width of the duplexer gap.

Objective: 
The objectives of this WI include:

-
Study a more harmonised frequency variant approach within the frequency range of 806-849/851-894 MHz. The investigations will include RF performance requirements and backward compatibility issues.  Once the RAN4 work has progressed, RAN2 may need to study signalling issues related to this. The finding will be contained in a technical report. 

- 
Study means such as A-MPR (LTE) and power back-off (CM for WCDMA) to facilitate coexistence with services in adjacent bands. One example is the Public Safety band below the SMR band in the US.  
Study on further enhancements for HNB and HeNB

Justification:
The Release 10 WI for HNB and HeNB Mobility Enhancements introduced support for mobility signalling via horizontal RAN interfaces (Iurh, X2) for the support of H(e)NB to H(e)NB mobility. 

UMTS only: Work on support for enhanced mobility in CELL_FACH for 3G home access was discontinued in Rel-10. This Study considers support of CELL_FACH state and  the benefits that support of  CELL_PCH and URA_PCH states can provide.

The extension of SHO capability to operation with macro network can allow better integration of HNB cells with the macro network.  To support SHO an extension of Iur from the HNB-GW to a macro RNC can be used, and this can also be used to link HNB-GWs as the Iur is a symmetrical interface. If supported for SHO, the presence of an Iur between HNB-GW and macro RNC would allow use of enhanced SRNS relocation to further improve Hand-in/Hand-out performance compared to CN involved methods already specified.

Support for inter-CSG HO was discontinued in Rel-10. The issues involved in supporting inter-CSG HO need to be studied.

LTE only: Support for eNB to HeNB was de-scoped in Rel-10, but provides significant benefits for open mode HeNBs used in mall environments and to extent coverage areas of macro network. Also deferred from Rel-10 was support for inter-CSG HeNB-HeNB HO.

Support of X2 via GW proxy for HeNB to HeNB mobility will be studied. 

RAN Sharing (UMTS and LTE):
RAN sharing, supported on the macro network has not been considered in relation to H(e)NBs. This will be studied in the context of any further requirements from SA.
Objective: 
The objectives of this WI include:

- 
For UMTS:


•
Evaluate the benefit of the enhancements for support of enhanced mobility in CELL_FACH, CELL_PCH and URA_PCH states. (RAN3 led)


•
Evaluate the benefit of support of enhanced mobility including soft handover between HNB and macro network (RAN3 led).


•
Evaluate the benefit of support for enhanced mobility including  SHO between HNBs on different HNB-GWs. (RAN3 only)


•
Evaluate the benefit of support for enhanced SRNS relocation between HNB and Macro RNC (RAN3 only)


•
Evaluate the benefit of support of  Inter-CSG HNB-HNB enhanced mobility . (RAN3 only)


•
Evaluate the benefit support of RAN sharing for HNBs, in line with SA decisions.  

- 
For LTE:


•
Evaluate the benefit of support for Enhanced eNB to HeNB mobility and vice versa. (RAN3 only)


•
Evaluate the benefit of support for Inter-CSG enhanced mobility. (RAN3 only)


•
Evaluate the benefit of X2 connection via the GW proxy for (H)eNB to HeNB mobility enhancements (RAN3 only)


•
Evaluate the benefit of support of RAN sharing for HeNBs in line with SA decisions.


•
Evaluate the benefit of support of deployment scenarios with 2 HeNB-Gateways directly interconnected to each other. (RAN3 only)
Study on UMTS/LTE in 900 MHz band (Japan, Korea)

Justification:
In Japan, “Action plan for frequency reorganization toward realizing Wireless Broadband” was discussed in the Working Group (WG) under the ICT Policy Task Force for a Global Era of the Ministry of Internal Affairs and Communications (MIC). The WG concluded that 900 - 905 MHz for UL and 945 - 950 MHz for DL will be allocated in 2011, and 10 MHz bandwidths will be added to the UL and DL from 2012 if all progress smoothly. Eventually 900 - 915 MHz for UL and 945 - 960 MHz for DL will be allocated by 2015 (note: the reorganization may not be completed in some geographical areas until 2015, however, assignment to the areas will be completed by March 2018). Taking this plan into account, the Telecommunications Council under the MIC studied technical conditions in the 900 MHz band, and the final report was issued in May, 2011. It should be noted that these technical conditions are developed considering the co-existence with the UMTS/LTE operation in the 800 MHz band, such as Bands 18 and 19/XIX. Therefore, new WI in 3GPP TSG-RAN for specification of the Japanese technical conditions in the 900 MHz band is needed. Since the spectrum to be allocated is a part of Band 8/VIII, feasibility study would be needed in advance on how to define the new spectrum in 3GPP, i.e. Band 8/VIII or a new band.

Meanwhile, in Korea, the KCC (Korea Communications Commission) has re-allocated the 800 MHz band (i.e., 839 - 849 MHz for UL and 884 - 894 MHz for DL) and the 900 MHz band (i.e., 905 – 915 MHz for UL and 950 - 960 MHz for DL) for IMT service. In order to investigate the impact of interference both in UE and BS operating between these 800~900 MHz bands, the SI “Interference analysis between 800~900 MHz bands” is ongoing in RAN4. 

Since the possible new WI for the 900MHz band in Japan and the existing SI for interference analysis between 800~900 MHz bands in Korea are targeting for similar frequency ranges, it would be useful to study the possibility of harmonized WI proposal for these different band plans among these two countries, before the possible new WI for the 900 MHz band in Japan is established in the RAN#55.
Objective: 

The objectives of this WI include:
- 
Study the feasibility to add the Japanese technical conditions in the 900 MHz band to UMTS Band VIII

- 
Study the feasibility to add the Japanese technical conditions in the 900 MHz band to LTE Band 8 considering the required A-MPR value and associated NS signalling

- 
Study the creation of a new UMTS/LTE Band to match the Japanese technical conditions in the 900 MHz band

- 
Study the possibility of a harmonized WI proposal for the different  frequency allocations in the 900 MHz ranges Japan and Korea
Study of RF and EMC Requirements for Active Antenna Array System (AAS) Base Station

Justification:
Compared with BS installed with traditional antenna, the Active Antenna Array Systems (AAS) BS can offer a host of benefits:

- 
It can lead to system capacity/performance gains by flexible cell split or beam-forming, and by elimination of the cable loss.

- 
It may significantly simplify the site engineering complexities and reduce the installation costs.

- 
It may significantly reduce the operation expenses by saving the required space for the BS site infrastructure. 

- 
It can enable system optimization to be adaptive to traffic demands and address network evolution issues through flexible software re-configuration of the BS and antenna system.

The requirements for AAS BS have been discussed in RAN4 and RAN for several meetings. Current test specifications for BS using antenna arrays are found in TS 25.141, 36.141 and 37.141. It remains the currently applicable tests for BS using antenna arrays. However, it was noticed that these tests might not be sufficient to accurately reflect the AAS antennas environment in practical field deployments. This Study Item proposes to evaluate the feasibility of specifying the necessary requirements for BS using AAS
Objective: 
The objectives of this WI include:

- 
investigate the RF and EMC requirements for an AAS BS based on macro-cell deployment scenarios for both TDD and FDD. The study will cover single-RAT UTRA and E-UTRA, as well as multi-RAT base stations. The study item particularly covers the following two main aspects:


•
Feasibility of defining AAS BS requirements based on the commonality of different architecture and  implementations:


•
Develop/define relevant terminology associated with AAS BS to ensure common understanding.


•
Determine the appropriate approaches for standardization, specification implementation and test methodologies


•
Study the following aspects


•
Transmitter and receiver characteristics and their impact on system performance and co-existence. 


•
The core RF and/or EMC requirements for the transmitter and receiver.


•
Regulatory aspects related to multiple antenna transmission and the impact on AAS BS.


•
Feasibility of OTA tests.
Study on Passive InterModulation (PIM) handling for for UTRA & LTE Base Stations

Justification:
The impact of passive intermodulation (PIM) on Base Station receiver performance has been extensively discussed in RAN4 in relation to the MSR-NC work. It has been shown that the degradation depends on several factors and can in some cases be quite severe (over 10 dB). It was also concluded that putting requirements only on the BS will not solve the issue, since passive intermodulation can be generated in the complete site infra-structure, including the antennas. For this reason, the PIM issue needs to be addressed from a broader BS site and infrastructure point view in a separate study item.

Objective: 
The objectives of this WI include:

- 
investigate the passive intermodulation issue from an overall perspective, with the objective to conclude on a way forward for the PIM problem and propose corresponding requirements for the BS specifications. It is proposed to primarily focus on the following steps:

1.
Understand the overall PIM mechanism, impact and level of degradation considering the PIM performance of the complete site infrastructure, including the BS.

2.
Conclude on reasonable new PIM-related requirements for the BS, set in relation to the site infra-structure PIM performance. Existing BS RF requirements and tests remain unchanged. Applicability conditions of new PIM-related requirements will be also investigated and defined.

3.
Consider and develop test methods so the PIM performance can be captured and tested properly
Study on Inclusion of RF Pattern Matching Technologies as a positioning method in the E-UTRAN

Justification:
RF Pattern Matching technologies have been utilized for location in GSM and UMTS networks worldwide for commercial location services, Emergency location services and for Government Lawful Intercept applications.  

The technology should be supported in LTE to allow current service providers to maintain their LCS capabilities as they migrate their networks to LTE. 

RF Pattern Matching is an excellent complement to A-GPS because it is not a purely time-based geometrical location method.  This provides enhanced accuracy performance in high multipath environments like the dense urban core and building interiors.
Objective: 
The objectives of this WI include:

- 
evaluate the use of measurements for positioning, which are currently specified for UE and eNodeB for other purposes but are not currently included in LPP and LPPa, for an RF Pattern Matching positioning technology in LTE. 

The RFPM performance with these measurements will be compared to the RFPM performance based on the measurements currently specified for the ECID location method.

The implementation could be an E-SMLC based eNodeB-assisted location service using existing E-UTRAN measurements which are provided to the E-SMLC via the LPPa positioning protocol and UE-assisted location service using existing UE measurements (RSRP, RSRQ and UE Rx-Tx time difference only) which are provided to the E-SMLC via LPP positioning protocol.
Study on HetNet mobility enhancements for LTE

Justification:
Seamless and robust mobility of users from LTE macro to small BTS-layer, and vice versa, shall be supported to enable offload benefits. Scenarios with more BTS-layers and multiple carriers also means that there are more potential error cases, and therefore additional re-establishment procedures could help improve the overall system robustness. 

Efficient small cell discovery is important to ensure efficient offload from macro to small cells, and is therefore recommended to be studied in more details – especially for case where cells are on different carriers. Today autonomous UE mobility state estimation is based purely on number of experienced cell changes, but without explicitly taken the cell-size into account. This may cause some unfortunate effects in HetNet scenarios, so it is suggested to study related improvements; e.g. to ensure good solutions for avoiding high-mobility users on small BTS layer.
Objective: 
The objectives of this WI include:

- 
consider both network centric solutions and possible UE assisted enhancements.

- 
Identify and evaluate strategies for improved small cell discovery/identification. (RAN2)

- 
Identify and evaluate HetNet mobility performance under established Rel-10 eICIC features e.g., Almost Blank Subframe (RAN2, RAN1 if requested by RAN2)

- 
Further study and define automatic re-establishment procedures that can help improve the mobility robustness of HetNet LTE networks. Evaluate performance benefits of enhanced UE mobility state estimation and related functionalities, and other possible mobility solutions to take different cell-sizes into account. (RAN2, RAN3)

- 
Robust mobility functionality under various supported assumptions for the availability of UE measurements (including DRX functionality) shall be ensured/taken into account as well as UE power consumption and complexity (RAN2, RAN4)

- 
Further study and define mobility enhancements for Home eNodeBs with multiple carriers (or CA) with CSGs (potentially different CSG on different carriers) (RAN2, RAN3)
Study on Enhanced Uplink Transmission for LTE

Justification:
Uplink MIMO specified in Rel-10 is based on closed-loop precoding which requires UEs to maintain relative phase continuity from one subframe to another. Considering the realistic UE implementation, the uplink MIMO schemes that do not depend on stringent RF requirements but yet can achieve high spectral efficiency in small-cell scenarios can be beneficial and should be investigated. In addition, the new scenarios that have not been sufficiently covered during the work in Rel.10, such as higher mobility scenarios, with good channel conditions, where “channel-independent” MIMO may be advantageous.

In addition, to better support feedbacks for the advanced downlink schemes as MU-MIMO and CA, some improvements on the UCI multiplexing capacity would be beneficial.

Objective: 
The objectives of this WI include:

- 
Study and evaluate enhancements for transmission of UCI, 

•
UCI enhancement on PUSCH, e.g. UCI-only transmission with rank 2 and 16QAM

•
the need for UCI enhancement on PUCCH is to be justified
- 
Study and evaluate improvements for new deployment scenarios including higher mobility and non-uniform network deployments with low-power nodes, and improvements that address issues (e.g., relative phase discontinuity) in practical multi-antenna UE implementation

•
uplink channel-independent MIMO schemes
Study on Interference analysis between 800~900 MHz bands

Justification:
Currently it is becoming more and more difficult to acquire frequency resource for mobile communications service, and it is expected that multiple bands defined per region would be used simultaneously.

In 2010, the KCC (Korea Communications Commission) has allocated some portion of Band 5 and some portion of Band 8 for IMT service.

Currently in Korea, the Band 5 and 10MHz portion of Band 8 are allocated for mobile communication.

The Band 5 is a defined band for region 2, and the Band 8 is a defined band for region 1.

As such, for each country, bands defined per region could be used simultaneously, and in this case a study on coexistence and collocation is necessary.

Such study would be very helpful when similar problems occur in the near future.
Objective: 
The objectives of this WI include:

- 
investigate impact of interference both in UE and BS operating between 800~900 MHz bands. In case both band 5 and band 8 are used in the same region for LTE simultaneously, the followings are necessary to be studied:

1)
investigation on whether interference would exist


2)
interference study on co-existence and co-location including system and UE



A.
if interference does exist, investigation on whether it would be necessary to define a new band



B.
or how we can utilize and approach existing 3GPP Technical Specifications
Study on Further Enhancements to LTE TDD for DL-UL Interference Management and Traffic Adaptation

Justification:
TDD offers flexible deployments without requiring a pair of spectrum resources. For TDD deployments in general, interference between UL and DL including both basestation-to-basestation and UE-to-UE interference needs to be considered. One example includes layered heterogeneous network deployments, where it may be of interest to consider different uplink-downlink configurations in different cells. Also of interest are deployments involving different carriers deployed by different operators in the same band and employing either the same or different uplink-downlink configurations, where possible interference may include adjacent channel interference as well as co-channel interference such as remote basestation-to-basestation interference.

Currently,  LTE TDD allows for asymmetric UL-DL allocations by providing seven different semi-statically configured uplink-downlink configurations. These allocations can provide between 40% and 90% DL subframes. The semi-static allocation may or may not match the instantaneous traffic situation. The current mechanism for adapting UL-DL allocation is based on the system information change procedure. Additional mechanisms could include e.g. dynamic allocation of subframes to UL or DL.
Objective: 
The objectives of this WI include:

- 
For the isolated cell scenario, i.e. without co-channel interference:


•
RAN1 should evaluate the benefits of uplink-downlink re-configuration dependent upon traffic conditions.


•
RAN4 should perform coexistence analysis with multiple operator deployments in adjacent channels.

- 
For the multi-cell scenario, i.e. with co-channel interference:


•
RAN1 should evaluate the benefits of uplink-downlink re-configuration dependent upon traffic conditions.


•
RAN1 and RAN4 should identify the multi-cell scenarios for which TDD DL-UL interference may arise and additional TDD DL-UL interference mitigation would be beneficial. 


•
RAN4 should perform co-existence analysis for the above identified scenarios, including co-channel and adjacent channel interference, where adjacent channel interference may be from other operator(s).


•
For all the studies above, deployment scenarios should include regular homogeneous macro deployments and layered heterogeneous deployments.

- 
For both isolated cell scenario and multi-cell scenario:


•
If significant benefits are identified by RAN1 evaluations, RAN1 should identify potential air interface solutions, including necessary EUTRAN/UE measurements, to mitigate DL-UL interference, taking into account the RAN4 co-existence analysis.


•
Backward compatibility of Rel-8/9/10 terminals should be maintained.


•
Specification impact should be identified and assessed.
Study on Provision of low-cost MTC UEs based on LTE

Justification:
As LTE deployments evolve, operators would like to reduce the cost of overall network maintenance by minimising the number of RATs. Machine-Type Communications (MTC) is a market that is likely to continue expanding in the future. Many MTC devices are targeting low-end (low cost, low data rate) applications that can be handled adequately by GSM/GPRS. Owing to the low cost of these devices and good coverage of GSM/GPRS, there is very little motivation for MTC device suppliers to use modules supporting the LTE radio interface. As more and more MTC devices are deployed in the field, this naturally increases the reliance on GSM/GPRS networks. This will cost operators not only in terms of maintaining multiple RATs, but also prevent operators to reap the maximum benefit out of their spectrum (given the non-optimal spectrum efficiency of GSM/GPRS). Given the likely high number of MTC devices, the overall resource they will need for service provision may be correspondingly significant, and inefficiently assigned.

Therefore, it is necessary to find a solution to ensure that there is a clear business benefit to MTC device vendors and operators for migrating low-end MTC devices from GSM/GPRS to LTE networks.    
Objective: 
The objectives of this WI include:

-  
solutions shall be investigated and evaluated to clearly understand the feasibility of creating a type of terminal that would permit the cost of terminals tailored for the low-end of the MTC market to be competitive with that of GSM/GPRS terminals targeting the same low-end MTC market. Such solutions should: 


•
Support data rates equivalent to that supported by [R’99 E-GPRS] with a EGPRS multi-slot class [2] device [2 downlink timeslots (118.4 Kbps), 1 uplink timeslots (59.2 Kbps), and a maximum of 3 active timeslots]. This does not preclude the support of higher data rates provided the cost targets are not compromised. 


•
Enable significantly improved spectrum efficiency for low data rate MTC traffic compared to that achieved for R99 GSM/EGPRS terminals in GSM/EGPRS networks today, and ideally comparable with that of LTE. Optimisations for low-cost MTC UEs should minimise impact on the spectrum efficiency achievable for other terminals in LTE Release 8-10 networks.


•
Ensure that service coverage is not worse than GSM/GPRS, at least comparable and preferably improved beyond what is possible for providing MTC services over GPRS/GSM today (assuming deployment in the same spectrum bands). The same defined LTE cell coverage footprint as engineered for “normal LTE UEs” should apply for low-cost MTC UEs.


•
Ensure that overall power consumption is no worse than existing GSM/GPRS based MTC devices.


•
Ensure good radio frequency coexistence with legacy (Release 8-10) LTE radio interface and networks.


•
Target operation of low-cost MTC UEs and legacy LTE UE on the same carrier.


•
Re-use the existing LTE/SAE network architecture.
Study on LTE Coverage Enhancements

Justification:
Many of the LTE-A enhancements have been mainly focusing on ensuring high peak rate and high spectral efficiency. However, at the current stage, when rolling out LTE in existing networks, operators are facing challenges in ensuring proper coverage when rolling out LTE in existing networks, and also leads to more UEs experiencing low geometry. In many cases, LTE will be deployed at higher carrier frequencies than existing 2G and 3G systems, at least initially; this implies higher propagation losses for LTE and potentially a need to add more sites to ensure sufficiently good LTE coverage. Adding sites is costly and requires lengthy negotiations with building owners etc so it is not an optimal solution for quick and easy roll out of LTE. 

In addition, coverage enhancement for data & voice transmissions is also very important for LTE system deployment,  which can be seen both in terms of extending cell range for low data rates and in terms of improving data rates at the cell edge, is addressed by ongoing studies such as CoMP.  However, ongoing studies do not address the overall balance between coverage of control and data channels, link directions and communication phases. 

In order to ensure that LTE provides the best possible solutions to maximize coverage and minimize the need for site additions during roll out phase, 3GPP should study if there are any such imbalances in relevant scenarios (including scenarios applicable for VoIP and low data-rate services).
Objective: 
The objectives of this WI include:

-  
Develop necessary simulation assumptions for coverage study 

-  
Based on the agreed scenarios, identify any potential issues due to coverage bottlenecks by taking coverage imbalances into account, for example between control and data channels, uplink and downlink, or initial access and data transmission. 

-  
Coverage issues relating to voice should also be studied. 

-  
For any identified coverage imbalances: 


•
Identify potential solutions; 


•
Quantify the gain of each potential solution, taking the control overhead into account. 


•
Identify the specification impacts of each potential solution. Aspects concerning all the relevant RAN WGs should be considered. Redundant solutions and enhancement methods for the same purposes e.g. on different layers should be avoided. 


•
Backward compatibility should be taken into account.
Study on Mobile Relay for E-UTRA

Justification:
High speed public transportation is being deployed worldwide at an increased pace. Hence, providing multiple services of good quality to users on high speed vehicles is important yet more challenging than typical mobile wireless environments also due to the following reasons:

-  
Reduced handover success rate

-  
Degraded throughput due to high Doppler effects

Although dedicated network planning may be used to alleviate the above issues, the quality of service for UEs on high speed vehicles remains to be improved. Mobile relay (a relay mounted on a vehicle wirelessly connected to the macro cells) is a potential technique to solve the above problems.
Objective: 
The objectives of this WI include:

-  
Identify the target deployment scenarios first (RAN3)

-  
Identify the key properties of mobile relays and assess the benefits of mobile relays over existing solutions (e.g. L1 repeaters) in fast-moving environments


•
Evaluate suitable mobile relay system architecture and procedures, including procedures for group mobility (RAN3)


•
Comparison based on higher layer considerations, e.g.

-  
Group mobility, etc. (RAN3)

-  
Radio protocol impact, etc. (RAN2)

•
Comparison based on PHY layer considerations, e.g.  Doppler effect, etc. (RAN1)


•
Identify possible impact on deployment and performance aspects (RAN4)
Study on LTE-HRPD inter RAT SON

Justification:
Inter-RAT SON features of  LTE and UTRAN/GSM  have been standardized in 3GPP，However inter-RAT SON for LTE-CDMA is not specified.

For the CDMA operators who plan to deploy LTE networks, inter LTE-HRPD SON will bring many benefits, for example, the ability of load balance will help to offload LTE traffic from/to the HRPD network, Automatic neighbor relationship  will fasten the LTE network deployment, and improve the handover performance between LTE and HRPD.

In order to support inter LTE-HRPD SON, the potential solutions and the impacts to current specifications should be studied.

3GPP2 has approved a work item on CDMA SON, which includes LTE-HRPD inter-RAT scenario. It’s necessary to coordinate between 3GPP and 3GPP2 on this topic.
Objective: 
The objectives of this WI include:

-  
Study the SON use cases applied to inter LTE-HRPD RAT, including the following 


•
Mobility load balancing between LTE and HRPD.


•
Automatic neighbor relationship between LTE and HRPD.


•
Mobility robustness optimization between LTE and HRPD.

-  
Develop the potential solutions to support the use cases above.

-  
Identify the impacts to current specifications.
Study on Measurements of radio performances for LTE terminals - TRP and TRS test methodology

Justification:
3GPP RAN WG4 has already finalized TR25.914 Rel-11 “Measurements of radio performances for UMTS terminals in speech mode ” and TS25.144 Rel-11 “User Equipment (UE) and Mobile Station (MS) over the air performance requirements” on UMTS and GSM OTA aspects. 

Nowadays LTE (FDD and TDD) terminals  with multiple receive antennas are becoming more and more important to the mobile phone market. It is very necessary to ensure that the test method exists to control the antenna performance of these products. For now, a hot topic MIMO-OTA TR37.976 has already discussed and is progressing in RAN4. However, it is anticipated this will take some more time to converge on the methodology because the aspects to do fading and verifying the impact of antenna correlation are complex issues.

However, it is clear that there is commercial pressure from operators to have a test method available for LTE already today, and it is proposed to define a simple extension to the existing TRP and TRS test method for LTE as well. It is important to clarify that this simple TRS approach does not give the same accurate information of radiated UE receiver performance especially in realistic radio environments as the test method being developed under the “Measurement of Radiated Performance for MIMO and multi-antenna reception for HSPA & LTE terminals” study item, and is therefore considered an interim step until the fully radiated test method for multi-antenna UE reception is available.

As UMTS devices with multiple receive antennas are still needing test methodology, it is easy to extend to this study item contribution to UMTS terminals with, due to similar situation and technical issue. 

Objective: 
The objectives of this WI include:

-
 make a simple extension to the UE OTA TRP and TRS test methods TS34.114 for LTE UE with multiple receive antennas, without considering all of the aspects associated with spatial channels. The work should utilise the existing environments in TR25.914. The results of the UE Over The Air (OTA) test method with Head and Hand Phantoms study item can be considered later on once finalized.

_____________
