TSG-RAN Working Group 4 (Radio) meeting #68
R4-133207
Barcelona, Spain, 19–23 Aug, 2013

Source: 
Vodafone
Title: 
MIMO OTA WI work plan guidance
Agenda Item:


8.4
Document for:
Approval
1. Introduction

This contribution summarizes the list of open items that need to be closed to complete MIMO OTA WI as per the agreements in [1] and [3]. When in contradiction agreements in [3] supersede agreements in [1].
It also defines the decision process at each RAN4 meeting with highest priority on RAN4#68 meeting (as indicated in Status Report in [4]). Finally section 5 describes when testing with real devices should be conducted.

In some occasions further clarifications are provided with the intention to avoid misunderstandings.

The intention of this contribution is to give guidance to the group in advance for RAN4#68 preparation when Work Item is expected to be closed.
2. Agreed Way Forward – High level and some proposals
During previous RAN4 meetings part of the group focus has been to understand the similarities and/or differences across different methodologies to evaluate MIMO OTA performance as well as its suitability.
While some methodologies have a proven track of record in 3GPP using well known test setups and/or standardized and well known channel models, other methodologies propose to use alternative procedures to evaluate MIMO OTA performance.

In previous meetings it was agreed that the different methodologies put the device under different radio propagation conditions and hence different levels of stress. Figure 1 shows the high level differences between the different proposed methodologies and so radio propagation conditions.
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Figure 2-1. Different radio propagation conditions being discussed in 37.977

3GPP is working for a standardized metric and test method to evaluate MIMO performance and so for a unified view on the ability to tell the performance of LTE devices when performing MIMO mode.

In order to reach this goal, agreed WF in [1] and [3] enables to achieve this and this is explained in Figure 2-2.
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Figure 2-2. High level agreed WF in [3]. Different colours represent different methods
As presented in Figure 2, the agreement in [3,4] shows what is the way forward for MIMO WI completion, clarifying what is the accomplished and remaining work for the different methodologies as well as the criteria to decide how and when the work is completed.
Phase 1 of MIMO OTA is comprised of:

· Understanding the differences across methodologies.
· Ensuring methodologies do what they are supposed to do, and provide consistent results within reasonable accuracy level. This is understood by A, B, C and D activities.

· The methods to be considered for Phase 1 are the ones currently under discussion in IL/IT testing campaign which are:

· Anechoic chamber - Multiprobe setup: Uma/Umi

· Anechoic chamber – 2-stage approach: Uma/Umi

· Anechoic chamber – Decomposition approach: modified Uma/Umi (based on conducted testing)
· Reverberation chamber - NIST
· Reverberation chamber – short delay spread/long delay spread
· Any additional method or test setup is to be discussed, if agreed by RAN4, in Phase 2.

· Outcome of Phase 1 will be a description of test methodology and associated test plan for methodologies that fulfil ABCD for MIMO OTA evaluation. Definition of test plan is required to have a fully defined test methodology.
· Under the scenario that different methodologies provide different absolute throughput results for the same device, the differences shall be documented and explanation for this difference shall be provided in the TR. As presented in Figure 1, for some methodologies the differences may come from the different radio propagation conditions that are presented to the device. The group needs to define a baseline by which methodologies are compared. According to current WI scope, methodologies need to evaluate devices under realistic radio propagation conditions. Realistic channel conditions are agreed and found in section 8.2 and 8.3 in the 37.977. During Phase 1 any divergence found across methodologies shall be documented in Phase 1, and it can also be documented through different informative and non-informative sections in the TR 37.977. The baseline results for methodology comparison in this Phase 1 are realistic channel model conditions as stated in the scope of the WI. Decision on how results are harmonized is performed in Phase 3, as explained below.
Proposal 1: differences in IL/IT results across methodologies that are candidate to Phase 1 shall be documented in the TR 37.977
Proposal 2: when comparing the consistency of IL/IT results and to document the differences observed across methods (see proposal 1), realistic channel model conditions are considered the baseline for such comparison. This is in line to scope of TR defined in section 4.2 of 37.977
· As an outcome for this phase it is also required to take a decision on the different channel models within each channel model “family”. This means that a decision between Uma and/or Umi shall be taken for SCME channel models. Likewise for isotropic channel models, group shall take a decision between isotropic, isotropic with short delay spread, and isotropic with long delay spread.
Proposal 3: For methodologies that are selected for Phase 3 in Figure 2-2, RAN4 shall take a decision on the number of radio propagation conditions that shall be considered, i.e. Uma or Umi for methods using SCME, and fully isotropic or variants of isotropic with longer delay spread for methods based on reverberation chamber.
Phase 2 of MIMO OTA is comprised of:
· Assuming Phase 1 is complete, for methodologies which progress is at slower pace or more work is required and could not be included in Phase 1 of MIMO OTA, they will be considered for Phase 2.
· During Phase 1 of MIMO OTA has been acknowledged that any OTA methodology shall also consider SIR injection during the test and also test the device under different transmission modes. SIR and other TM than TM3 will be considered in Phase 2.

· Outcome of Phase 2 will be an update of TR 37.977 where required to enhance methodologies that were agreed in Phase 1 and also to document additional test methodologies that fulfil ABCD pre-requisites.

Phase 3 of MIMO OTA is comprised of:
· When Phase 1 is complete, work on performance requirement phase shall start, Phase 3, as agreed in Status Report submitted to RAN#60. In this phase requirements are set for a given agreed methodology(ies).
· If more than 1 method results from Phase 1, then harmonization of the methods will take place as part of Phase 3.
· In order to define performance requirements, this phase will use real LTE devices for OTA testing. See section 5 of this document.
· Outcome of Phase 3 will be a set of performance requirements. In case there is more than 1 methodology to be considered, these requirements are harmonized across methodologies to avoid differences in performance evaluation.
· Harmonization may happen in the framework of different type of devices or normative classification of methods or other approaches. Possibly some radio conditions could be tested depending on the device type and/or the tests might be grouped into informative and non-informative tests.
· It has been noticed that some operators may have also the interest to test the device under different radio propagation conditions and be documented by 3GPP. Those conditions or test methodologies, if agreed by RAN4, could be documented for informative purposes too. The decision on this may happen in Phase 2 or Phase 3 of MIMO OTA work.
Proposal 4: It is proposed the group starts considering how harmonization could take place, though it is not required for Phase 1
Phase 2 and Phase 3 run in parallel. Completion of Phase 3 is not subject to Phase 2 completion. If Phase 2 completes with the need to revise agreements this will be discussed accordingly.

In order to understand the current progress of each methodology, the details of the completed and remaining work are highlighted in following section.

3. Remaining work
The agreed way forward in [2] introduces the concepts of the activities conducted in the WI phase to ensure that the methodology used to evaluate MIMO OTA performance is repeatable, reproduces the radio propagations conditions as it should, is able to measure absolute throughput performance in a consistent manner, and the results contain a preliminary acceptable level of uncertainty. All these aspects/activities, termed as ABCD, are captured in [2] as:
A.
Channel model verification
B.
Abs data tput framework

C.
IL/IT results consistency

D.
Uncertainty evaluation
For activities to be declared completed by one methodology a criteria for decision is required. This was agreed in [3], and reproduced here for convenience:

· Criteria to agree on A:

· for a given methodology, labs providing results to IL/IT shall provide channel model verification

Proposal 5: it is proposed that in order to have a full understanding of IL/IT results and to consider activity A completed, labs shall present channel model verification

· Contribution of any divergences against expected channel model characteristics are considered in IL/IT and uncertainty evaluation activities (C and D). During the analysis of IL/IT results and corresponding initial uncertainty analysis in activity D will reveal how much contribution the differences have in the results. Companies are requested to provide during C and D contributions to RAN4#68 a description on the impact on the deviations, if any, of channel model verification.
Proposal 6: it is proposed that for each lab, differences in expected results for channel model verification shall be captured for activity A to be completed. Impact of those differences are analysed within activities C and D
· Criteria to agree on B:

· It is a proof of concept. This is applied per methodology proposed
· Criteria to agree on C:

· IL/IT results shall provide results for G/N/B reference antennas following CTIA test plan, and shall realize the absolute data throughput framework as defined in the TR. This is per laboratory providing IL/IT results to 3GPP.
· Uncertainty for analysis on IL/IT: baseline for assessment of C and its uncertainty is based on TRS uncertainty for free space: [+-2. 3]dB as specified in CTIA OTA test plan 3.2.1
· Criteria to agree on D:
· Provide source of uncertainties
· Starting point for uncertainty shall be based on TRS free space
· Absolute data throughput framework shall be used as an indicator to estimate the current uncertainty level
· Some uncertainty terms may cancel since the items are present in both test conditions (Signal Simulator uncertainty, Channel Emulator signal level uncertainties, etc.)
Uncertainty budget in detail is further elaborated under RAN5 competence, and therefore a source of uncertainties description together with an estimate of their impact is within the scope of MIMO WI. However the estimated numbers for each measurement uncertainty component shall not be provided in Phase 1 (WI1).
Considering the above, the following table summarizes the status of progress of different candidate methodologies for MIMO OTA evaluation (legend with description of colours and acronyms is found below):

Table 3-1 Status of ABCD accomplishment

	
	
	SCME Umi (With Mutiprobe)
	SCME Uma (with multiprobe)
	Pure Isotropic
	Isotropic with short delay
	Isotropic with large delay
	2-stage (AG)
	Decomposition

(RS)

	A
	
	IN/AN: R4-133000
	IN/AN: R4-133000
	BT: R4-132164
	R4-122233
	R4-122233
	R4-132876
	NR

	B
	
	MO: R4-133088
	MO: R4-133088
	BT: R4-132164
	NR
	NR
	NR
	NR

	C
	
	see table below
	
	

	D
	
	NK, AN, SP: R4-131673
	NK, AN, SP: R4-131673
	BT, AZ, EM, R4-132161
	BT, AZ, EM, R4-132161
	BT, AZ, EM, R4-132161
	R4-132843
	R4-126521


For IL/IT analysis, the following is the most updated status:

Table 3-2 IL/IT progress
	
	
	IN
	SA
	ETS
	AG
	BT
	EM
	AZ
	R&S

	MC Umi
	
	B13
	B13
	 
	B13
	
	
	
	B13 but no raw data

	MC Uma
	
	 
	B13
	 
	B13
	
	
	
	 

	MC Uma_B
	
	B13
	B13
	 
	B13
	
	
	
	B13 but no raw data

	NIST
	
	
	
	
	
	B13
	B13
	 
	

	NIST+Umi
	
	
	
	
	
	 
	 
	 
	

	NIST+Uma
	
	
	
	
	
	 
	 
	 
	

	SC Umi
	
	 
	 
	 
	 
	
	
	
	

	SC Uma
	
	 
	 
	 
	 
	
	
	
	

	
	
	R4-132275, rev in
	R4-132107
	to be submitted
	R4-131534
	R4-132164
	R4-132194
	
	R4-66AH-0015


For any test methodology that accomplishes ABCD, there needs to be a description on final MIMO OTA test plan that clearly describes the steps to follow to realize a test with a given methodology. This information shall be captured in section 12 of the TR 37.977. The status of this across methods is described in Table 3-3.
Table 3-3 Status final MIMO OTA test plan
	
	
	SCME Umi (With multiprobe)
	SCME Uma (with multiprobe)
	Pure Isotropic
	Isotropic with short delay
	Isotropic with large delay
	2-stage (AG)
	Decomposition

(RS)

	Defined

Test plan
	
	R4-132848
	R4-132848
	
	
	
	
	


Legend:
	AG
	Agilent

	AN
	Anite

	AZ
	Azimuth

	BT
	Bluetest

	EM
	Emite

	IN
	Intel

	NK
	Nokia

	RS
	Rohde & Schwarz

	SA
	Satimo

	SP
	Spirent

	NR
	Not Ready

	B13
	Band 13

	
	Information submitted and agreed (captured in the TR)

	
	Information submitted and agreed but partial contribution. Some additional work is required to declare the activity as accomplished

	
	Information submitted but not discussed/agreed

	
	Information not submitted (decision is not possible)

	
	Not in the discussion for initial MIMO OTA testing


Proposal 7: it is proposed that the above tables, Table 3-1, Table 3-2 and Table 3-3, faithfully reflect the progress of each methodology with regards to completion of activities defined in [1] and [3]
Proposal 8: it is proposed that the above tables, Table 3-1, Table 3-2 and Table 3-3, are used to consider whether a candidate test methodology can be included in section 12 of 37.977
About how many results per methodology are required to be compared
At least 2 labs for each radio channel condition (and associated methodology or methodologies) should provide the same results within the accuracy as defined in Activity C.

Proposal 9: it is proposed that at least 2 labs for each radio channel condition (and associated methodology or methodologies) should provide the same results within the accuracy as defined in Activity C
For methodologies that do use an “N-phase” approach (such as 2-stage method and decomposition method), their results should be the same (within agreed uncertainty level) to the results obtained by other methodologies using “1-phase” approach.  Their approval is subject to achieving the same (within uncertainty level) results as the expected methodologies would achieve, but not the other way around.

Proposal 10: For methodologies that are not fully OTA and use a stage based approach of conducted and radiated steps, the baseline for IL/IT comparison should be based on fully OTA methodologies
The assessment of the status for the activities above is based on contributions submitted and discussed in RAN4#67.

3.1. How is progress made and so recorded?
Progress is made through agreements in RAN4. Agreements refer to agreed documents, and agreed conclusions. Those need to be captured in the TR. Only information that has been discussed and agreed (included in the TR) can be considered for ABCD completeness evaluation.
3.2. What about test methodologies which channel model is considered informative?
Agreements in [1] and [3] do not distinguish between methodologies that are in the TR or methodologies that are not in the TR. Nor it discusses whether parts of the tools to fulfil ABCD are in an informative section of the TR or not.
ABCD activities need to be accomplished for all methodologies that are currently under discussion in TR 37.977, and decision on WI completion according to agreements in [3] shall be made based on ABCD completion.
Activity A: Channel model validation
It is noted that Channel models based on RC and its verification were agreed by the group in informative annex.

With regards to satisfying Activity A, methodologies producing results following a verification procedure specified in an informative annex (Annex C) will satisfy such activity when results are agreed and captured in the TR in the corresponding section (Annex C). Activity A is satisfied regardless of the informative characteristics of a given methodology.

Proposal 11: It is proposed that ABCD can be satisfied regardless of the informative status for different channel models

Proposal 12: It is proposed that suitability of channel models considered informative in annex C are considered by RAN4 to be considered in main body of TR 37.977, section 8.2
Proposal 13: in the event proposal 11 do not lead to channel models specified in Annex C are specified in section 8.2, those channel models can be considered for Phase 3 under informative scope. This decision could be revoked if RAN4 agreed to that during Phase 2 and/or 3 without preventing Phase 1 to complete
3.3. Geometric vs correlation based approaches to SCME
Activity B: Absolute throughput Framework

It is also noted that Absolute Throughput Framework is based on a geometric implementation which was already agreed in past. Discussions on differences between geometric and correlation based approaches are still on-going.
If agreement in B (Absolute Data throughput Framework) regarding alternative and similar implementations is not achieved within Phase 1 in WI, then discussion shall be postponed to Phase 2 of the work item.

Proposal 14: For RAN4#68 meeting, companies are urgently requested to conclude on the discussion on the differences between correlation and geometric implementations and agree on a way forward. Pending actions, if any, necessary for approving the correlation based approach should be clearly stated in the Way Forward document.
Proposal 15: If agreement in B (Absolute Data throughput Framework) regarding alternative and similar implementations (correlation based) is not achieved within Phase 1 in WI, then discussion shall be postponed to Phase 2 of the work item.
3.4. What about other test methodologies or test setups not currently considered in the analysis in Phase 1?
As noted in Phase 2 above, Phase 2 will consider additional test conditions (single cluster) or others methodologies/test conditions not ready in Phase 1. As presented in Section 2 above, methods into consideration for Phase 1 are:
· Anechoic chamber - Multiprobe setup: Uma/Umi

· Anechoic chamber – 2-stage approach: Uma/Umi

· Anechoic chamber – Decomposition approach: modified Uma/Umi (based on conducted testing)
· Reverberation chamber - NIST
· Reverberation chamber – short delay spread/long delay spread
4. Decision process
As agreed (subject to RAN Plenary approval) in MIMO OTA SR [4], the group agreed that target completion date is September, which means that the work for at least one methodology should be complete by RAN4#68 meeting:
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Figure 4-1. Time line for Phase 1. Phase 2 and Phase 3 to start when Phase 1 is finished

5. IL/IT results with real devices
Real device testing shall only be performed with labs and methodologies that have been agreed to be part of MIMO OTA WI (Phase 1 and Phase 2).
This last part of testing should be part of new WI phase (phase 3) where harmonization of tests shall be performed.

Proposal 16: It is proposed to consider testing with real devices in Phase 3
6. Conclusions
This contribution presents the high level view of way forward agreed [3] in section 2, and what is the detailed remaining work for WI completion in sections 3 and 4.

Section 5 clarifies when in the schedule, testing with real devices is proposed to be performed.

Additionally proposals have been made to encourage companies to complete the work in preparation for RAN4#68 meeting. They are:

Proposal 1: differences in IL/IT results across methodologies that are candidate to Phase 1 shall be documented in the TR 37.977
Proposal 2: when comparing the consistency of IL/IT results and to document the differences observed across methods (see proposal 1), realistic channel model conditions are considered the baseline for such comparison. This is in line to scope of TR defined in section 4.2 of 37.977
Proposal 3: For methodologies that are selected for Phase 3 in Figure 2-2, RAN4 shall take a decision on the number of radio propagation conditions that shall be considered, i.e. Uma or Umi for methods using SCME, and fully isotropic or variants of isotropic with longer delay spread for methods based on reverberation chamber.
Proposal 4: It is proposed the group starts considering how harmonization could take place, though it is not required for Phase 1
Proposal 5: it is proposed that in order to have a full understanding of IL/IT results and to consider activity A completed, labs shall present channel model verification

Proposal 6: it is proposed that for each lab, differences in expected results for channel model verification shall be captured for activity A to be completed. Impact of those differences are analysed within activities C and D
Proposal 7: it is proposed that the above tables, Table 3-1, Table 3-2 and Table 3-3, faithfully reflect the progress of each methodology with regards to completion of activities defined in [1] and [3]
Proposal 8: it is proposed that the above tables, Table 3-1, Table 3-2 and Table 3-3, are used to consider whether a candidate test methodology can be included in section 12 of 37.977
Proposal 9: it is proposed that at least 2 labs for each radio channel condition (and associated methodology or methodologies) should provide the same results within the accuracy as defined in Activity C
Proposal 10: For methodologies that are not fully OTA and use a stage based approach of conducted and radiated steps, the baseline for IL/IT comparison should be based on fully OTA methodologies

Proposal 11: It is proposed that ABCD can be satisfied regardless of the informative status for different channel models

Proposal 12: It is proposed that suitability of channel models considered informative in annex C are considered by RAN4 to be considered in main body of TR 37.977, section 8.2

Proposal 13: in the event proposal 11 do not lead to channel models specified in Annex C are specified in section 8.2, those channel models can be considered for Phase 3 under informative scope. This decision could be revoked if RAN4 agreed to that during Phase 2 and/or 3 without preventing Phase 1 to complete

Proposal 14: For RAN4#68 meeting, companies are urgently requested to conclude on the discussion on the differences between correlation and geometric implementations and agree on a way forward. Pending actions, if any, necessary for approving the correlation based approach should be clearly stated in the Way Forward document.
Proposal 15: If agreement in B (Absolute Data throughput Framework) regarding alternative and similar implementations (correlation based) is not achieved within Phase 1 in WI, then discussion shall be postponed to Phase 2 of the work item.

Proposal 16: It is proposed to consider testing with real devices in Phase 3
The intention of this contribution is to give guidance to the group in advance for RAN4#68 preparation.
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