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1. Introduction
[bookmark: _Toc27478000][bookmark: _Toc36226693][bookmark: _Toc44323978][bookmark: _Toc52990171][bookmark: _Toc60823370][bookmark: _Toc60825292]The aim of this document is to analyse the minimum requirements for test case 6.3D.3	Transmit ON/OFF time mask for UL MIMO [1], present the potential inconsistency for measuring the ON power compared to other test cases and propose a way forward to solve it.
2. Discussion
2.1 Minimum Requirements analysis
The minimum requirements for the test case 6.3D.3 Transmit ON/OFF time mask for UL MIMO, as an adaptation of those defined in [2], section 6.3D.3, are the next:
6.3D.3	Transmit ON/OFF time mask for UL MIMO
…
[bookmark: _Toc27478003][bookmark: _Toc36226696][bookmark: _Toc44323981][bookmark: _Toc52990174][bookmark: _Toc60823373][bookmark: _Toc60825295]6.3D.3.3	Minimum conformance requirements
For UE supporting UL MIMO, the ON/OFF time mask requirements in subclause 6.3.3.2.3 apply to each transmit antenna connector.
For UE with two transmit antenna connectors in closed-loop spatial multiplexing scheme, the general ON/OFF time mask requirements specified in subclause 6.3.3.2.3 apply to each transmit antenna connector with the UL MIMO configurations specified in Table 6.3D.3.3-1.

That it, the requirements apply to each antenna connector. In the ON/OFF time mask test case, both ON and OFF power need to be measured.
For measuring OFF power, the requirement applicability to each transmit antenna connector is consistent with the minimum requirements for Transmit OFF power for UL MIMO:
[bookmark: _Toc27477994][bookmark: _Toc36226687][bookmark: _Toc44323972][bookmark: _Toc52990165][bookmark: _Toc60823364][bookmark: _Toc60825286]6.3D.2	Transmit OFF power for UL MIMO
[bookmark: _Toc27477995][bookmark: _Toc36226688][bookmark: _Toc44323973][bookmark: _Toc52990166][bookmark: _Toc60823365][bookmark: _Toc60825287]6.3D.2.1	Test purpose
…
[bookmark: _Toc27477997][bookmark: _Toc36226690][bookmark: _Toc44323975][bookmark: _Toc52990168][bookmark: _Toc60823367][bookmark: _Toc60825289]6.3D.2.3	Minimum conformance requirements
The transmit OFF power is defined as the mean power at each transmit connector in a duration of at least one sub-frame (1ms) excluding any transient periods.
However, for measuring the ON power, the requirement applicability to each transmit antenna connector seems inconsistent with the rest of test cases where ON power is measured for UL MIMO (maximum output power, minimum output power, power control tolerance..), where the requirement applies to the sum of the output power from both UE antenna connectors. Example from minimum output power for UL MIMO test case:

[bookmark: _Toc27477985][bookmark: _Toc36226678][bookmark: _Toc44323963][bookmark: _Toc52990156][bookmark: _Toc60823355][bookmark: _Toc60825277]6.3D.1	Minimum output power for UL MIMO
…
[bookmark: _Toc27477988][bookmark: _Toc36226681][bookmark: _Toc44323966][bookmark: _Toc52990159][bookmark: _Toc60823358][bookmark: _Toc60825280]6.3D.1.3	Minimum conformance requirements
For UE with two transmit antenna connectors in closed-loop spatial multiplexing scheme, the minimum output power is defined as the sum of the mean power at each UE antenna connector in one sub-frame (1ms).

For measuring ON power for UL MIMO, since there is no requirement indicating how power need to be distributed between each transmit connector, it seems most appropriate to apply the requirements to the to the sum of the output power from both UE antenna connectors.

Observation 1: Minimum requirement to measure ON power as part of the transmit ON/OFF time mask measurement for UL MIMO seems inconsistent with minimum requirements for many other cases where ON power needs to be measured for UL MIMO.
Observation 2: for measuring ON power for UL MIMO, since there is no requirement indicating how power needs to be distributed between each transmit connector, it seems most appropriate to apply the requirements to the sum of the output power from both UE antenna connectors.

It is worth then to contact RAN4 to clarify the minimum requirements for transmit ON/OFF time mask for UL MIMO.
Proposal 1: Send an LS to RAN4 to clarify the minimum requirements for transmit ON/OFF time mask for UL MIMO when ON power needs to be measured.

2.2 Test procedure inconsistency
In test case 6.3D.3 Transmit ON/OFF time mask for UL MIMO, current test procedure measures and checks ON power as the sum of the output power from both UE antenna connectors. Despite reasonable as per observations 1 and 2 above, formally current test procedure is misaligned with current minimum requirements. 
Observation 3: Current test procedure measures ON power as the sum of the output power from both UE antenna connectors, what is not aligned with current minimum requirements.
Given current implementation is reasonable and given the timeline offset between RAN4 and RAN5 meetings, it is proposed to add an editor’s note indicating the interpretation of the minimum requirements for measuring ON power needs to be confirmed.  
Proposal 2: Add an editor’s note indicating the interpretation of the minimum requirements for measuring ON power needs to be confirmed.
3. Conclusion
The following observations and proposals were made in this contribution:
Observation 1: Minimum requirement to measure ON power as part of the transmit ON/OFF time mask measurement for UL MIMO seems inconsistent with minimum requirements for many other cases where ON power needs to be measured for UL MIMO.
Observation 2: for measuring ON power for UL MIMO, since there is no requirement indicating how power needs to be distributed between each UE transmit connector, it seems most appropriate to apply the requirements to the sum of the output power from both UE antenna connectors.
Proposal 1: Send an LS to RAN4 to clarify the minimum requirements for transmit ON/OFF time mask for UL MIMO when ON power needs to be measured.
Observation 3: Current test procedure measures ON power as the sum of the output power from both UE antenna connectors, what is not aligned with current minimum requirements.
Proposal 2: Add an editor’s note indicating the interpretation of the minimum requirements for measuring ON power needs to be confirmed.
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