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1.
Introduction

The MIMO OTA Work Item [1] has reached 100% completion at the December 2013 RAN #62 meeting [2], with the associated TR37.977 gaining approval [3].  At RAN #63 proposals for a follow on WI in [4] and [5] were discussed but the agreement was postponed to September. This contribution provides the motivation for creating a narrowly-scoped WI to define only the antenna test function required by the two-stage test method approved in the previous WI UID 550116. This antenna test function definition is a pre-requisite for further work on the MIMO OTA two-stage method in RAN4.
2.
Discussion

RAN WG4 has completed the work item “Verification of radiated multi-antenna reception performance of UEs in LTE/UMTS” [1,2] 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. For the two-stage method the following was noted in TR 37.977 subclause 12.3.1.4:

It shall be noted that use of the two-stage method for conformance test depends on the specification of a UE antenna measurement function which is not part of this work item.

[The reference here is to the now closed Rel-12 work item UID 550116]

An outline of the test function is given in TR 37.977 subclause 6.3.1.3.

It would have been possible during the previous WI UID 550116 to have formally specified the two-stage antenna test function; however, this would have been presumptuous since during the time of that WI the approval of the two-stage method had not yet been agreed. As a consequence, when the WI concluded with the two-stage method approved, the above note in subclause 12.3.1.4 was included to make it clear that the definition of the antenna test function had not been in the scope of that work item.

At RAN #63 proposals for a follow on MIMO OTA WI were presented for approval [4], [5]. These were subsequently postponed till September since they are in Rel-13 scope. It was considered that the antenna test function could have been included in that scope but the preference of some companies was to carry out this very specific antenna test function work as part of a separate WI which was first described as a RAN4 WI in R4-140132 [6]. This WID below shows finishing at RAN #66 which is beyond the extended period for Rel-12. The important aspect is that the study starts as soon as possible and makes progress before the main RAN4 MIMO OTA work restarts after RAN #65 in September. 
The study item proposed here is now under the leadership of RAN WG5 since the affected specification 36.509 belongs to RAN WG5. However due to the history, RAN WG4 is listed as having secondary responsibility.

3.
Proposal

It is proposed to create a new RAN5 led Rel-12/13 Study Item to define the antenna test function required for the approved two-stage MIMO OTA test method.
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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” (UID 550116) by defining four testing methodologies (specified below), 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. For the two-stage method the following was noted in TR 37.977 subclause 12.3.1.4:

It shall be noted that use of the two-stage method for conformance test depends on the specification of a UE antenna measurement function which is not part of this work item. [The reference here is to the now closed Rel-12 work item UID 550116]
An outline of the test function is given in TR 37.977 subclause 6.3.1.3 but the formal specification of the test function was outside the scope of the previous work item. Including the required antenna test function specification as part of the next main RAN4 MIMO OTA WI (the follow on WI to UID 550116) was considered but the preference of some companies was to carry out this very specific work as part of a separate WI which is now described below.
4
Objective

4.1
Objective of SI or Core part WI or Testing part WI
The objective of this Study Item is to develop the detailed description of a UE antenna test function based on the UE measurements introduced in TR 37.977 subclause 6.3.1.3. Furthermore, the study should investigate the need for and possibly specify performance requirements for any new UE measurements. The outcome of this study is intended to be used in a later work item by RAN WG4 as part of the overall measurement uncertainty for the two-stage MIMO OTA test method.
The longer-term intention assuming MIMO OTA conformance tests will be introduced as part of a future RAN5 work item will be to specify the complete antenna test function in TS 36.509. Until that time and to enable progress of other work, the details of the test function will be specified in a new TR.
The measurements are Reference Symbol Antenna Power (RSAP) and Reference Symbol Antenna Relative Phase (RSARP). Unlike the physical layer UE measurements defined for the purposes of network operation, these antenna test function measurements have a very narrow scope:

· Use and access strictly limited to UE conformance testing purposes

· Support is optional and will define applicability of any two-stage test cases
· Applicability for certain device types such as those with active antennas may need to be restricted
· Enabled through presence of a test USIM

· No impact on existing physical layer UE measurement reporting capabilities – these antenna test function measurements will not be accessible during normal network operation
· Intended operating conditions, non-faded with high SINR

· Investigate need for and possibly specify new UE performance requirements 
· The solution should take into account the impact of carrier aggregation
 
There are no RAN performance requirements for the antenna test function but upper limits for the new measurements for test purposes are required.

Should requirements for the new measurements be deemed necessary it is expected that the existing UE requirements for RSRP (+/- 6 dB absolute, +/- 4 dB relative) will be sufficient for the RSAP measurement as an upper bound which will be substantially improved in the test method due to the validation/calibration step. For the phase component, RSARP, there is no similar UE measurement and so an upper bound UE requirement must be set.  As these requirements impact the measurement uncertainty of the Two-Stage methodology, the target accuracy of the methodology must be in line with the other MIMO OTA methodologies.
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	New specifications [If Study Item, one TR is anticipated]

	Spec No.
	Title
	1st rsp. WG
	2nd rsp. WG(s)
	Presented for information at plenary#
	Approved at plenary #
	Comments

	TR 37.9XX
	UE Antenna test function definition for two-stage MIMO OTA test method
	RAN WG5
	
	65
	66
	

	
	
	
	
	
	
	


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

	Affected existing specifications  [None in the case of Study Items]

	Spec No.
	CR
	Subject of the CR
	Approved at plenary#
	Comments

	36.509
	
	Notification of new message type series used for possible future addition of MIMO OTA antenna test function and reference to the new TR specifying the MIMO OTA test function 
	66
	Although this is a study item the only change is an informative note to reserve message tyeps for future use.

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	


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