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3
Justification *

RAN WG4 has completed the work item “Verification of radiated multi-antenna reception performance of UEs in LTE/UMTS” by defining four testing methodologies (specified bellow), describing DUT testing conditions, listing the associated channel models, and validating these methodologies in a round-robin measurement campaign with three reference antenna devices:
· Anechoic Chamber Multi-Probe
· Reverberation Chamber
· Reverberation Chamber + Channel Emulator
· 2-stage method (radiated)
 All of this work has been captured in TR 37.977 v1.3.0.  In its final way forward of the work item RAN WG4 recommended the following follow-up work:
· In a potential new WI phase, the following is recommended:
· Develop measurement uncertainty for the methods validated and specified in 37.977 v1.3.0 (Clause 12)
· Development of performance requirements for specific environments that belong to the methodologies that have been validated and specified in 37.977 v1.3.0 (Clause 12)
· After requirements based on an acceptable sufficient range of devices are set, a single and unique set of requirements shall be selected for applicable test conditions, which shall be applicable to at least one methodology
· Separate WI may need to be created if validation of additional methodologies not validated and specified in 37.977 v1.3.0 is required. This depends on the work load of this activity
Therefore, the need to develop measurement uncertainty budgets for each method, to define and implement a harmonization framework in line with the above recommendations, to finalize the applicable testing conditions, and to set the performance requirements for UMTS and LTE UEs within the harmonization framework motivates the proposed performance work item.
4
Objective *

The objective is to define multi-antenna over-the-air (OTA) downlink performance requirements for UMTS and LTE UEs based on the testing methodologies defined in Clause 12.4 of TR 37.977.  These requirements shall enable performance verification for:

· Handheld devices, devices embedded in laptop computers.
· Including OTA evaluation with single/dual hand grip and/or head if applicable (e.g. the SVLTE testing condition defined in Annex E of TR 37.977).

· All transmission modes of LTE and HSDPA, including spatial multiplexing (MIMO) and single spatial layer operation. However, the reference measurement channels used in the test shall be defined as part of the work.
The performance requirements shall be captured in a new TS xx.xxx, and all aspects associated with testing methodologies shall be captured via updates to TR37.977 (the work shall aim to correct but not to re-write TR 37.977).  The figure of merit (FoM), as defined in Clause 5 of TR 37.977, representing device OTA downlink performance shall be defined as the downlink power level (RS EPRE and/or SIR) necessary to achieve a single outage value (a defined percentage, e.g. 70%, 90%, 95%, etc) of peak throughput for the given reference measurement channel averaged over one or more applicable testing conditions, as defined in Clause 5.2.1 of TR 37.977. The outage value shall be defined as part of the work.
To facilitate progress of this work item it is proposed to adopt a phased approach that implements the associated agreements for each milestone.  Detailed work tasks include:

1. Develop FoM convergence aspects for each methodology

a. 
b. Develop mechanisms to validate measurement convergence and record in TR 37.977
2. Develop the methodology harmonization framework

a. Define the scope of harmonization and the process to achieve the goal that a single and unique set of requirements shall be selected for applicable test conditions, which shall be applicable equally to all methodologies participating in the harmonization process;
b. Develop tools to implement harmonization across the approved methodologies and record them in TR 37.977
c. The work shall not consider new methodologies, unless they prove they are able to provide the same results as the already approved methodologies in Section 12 of TR 37.977.   If additional testing methodologies are defined in Clause 12.4 of TR 37.977, they shall participate in this harmonization framework
3. Develop test cases by mapping testing conditions to methodologies within the harmonization framework

a. Each test case shall result in a single FoM and may be the result of averaging over one or more applicable testing conditions;
b. Possible testing conditions are listed in Annex E of TR 37.977; the work shall not consider new testing conditions
c. The deviation of the FoM per test case shall be within the measurement uncertainty limits that will be defined in Phase 4
d. Finalize the applicable reference measurement channels

e. Update TR 37.977 with any associated test case definitions.
4. Define uncertainty budgets, test tolerances and performance requirements

a. Each methodology shall define a detailed measurement uncertainty budget associated with measuring the defined FoM and record it in TR 37.977

b. Develop the related test tolerances
c. Reflect each test case developed in Phase 3 in a performance requirements table in TS xx.xxx with the requirement value set to “TBD”
d. Call for contributions from interested companies to present measured results per test case of interest

e. Agree on performance requirements, uncertainty budgets and test tolerances and capture them in TS xx.xxx

During the course of this Work Item, maintain ongoing communication with RAN1, RAN5, COST and CTIA MOSG and MUSG to ensure industry coordination on this topic and to distribute tasks according to expertise or resource availability.
TSG RAN should contact TSG GERAN to get feedback on the applicability of such a test methodology for GERAN.
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