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1 [bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
In the RAN4 #106 meeting, the enhanced TRP TRS test method for 2Tx UE was warmly discussed. Regarding UL-MIMO, dynamic TPMI test method was proposed and discussed. Before further discussing the detail test method with dynamic TPMI or multi TPMI, the concept of Total Radiated Power (TRP) was necessary to be clarified and confirmed in RAN4. And the discussion on the performance metric for UL-MIMO TRP was inevitably related to the concept and definition of TRP.
This contribution presents the general concept of TRP and our proposals.

2 Discussion
When discussing the topic of dynamic TPMI for UL-MIMO TRP test, the main divergence is whether the antenna pattern to be measured change or not during TRP measurement. In order to facilitate the discussion on the concept of TRP, the definition of TRP in 3GPP TR and TS are captured below.
In Clause 6 of TR 25.914, the definition of TRP is a measure of how much power the antenna actually radiates, shown as below.
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In TR 37.902, the definition of TRP can be found in Clause 6.1, shown as below.
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While, in the TS 37.544, the definition of TRP is captured below.
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The TRP definition in TR 25.914 is specified as the power radiates from “the antenna”, rather than the antennas. It can be literally interpreted as one specific transmit antenna in the UE is under test. Comparatively, the TRP definition in TS 37.544 replaces “the antenna” with “the DUT”, and the TRP is a measure of how much power “the DUT” actually radiates. For single transmit antenna devices, there is no difference between the definition in TR 25.914 and TS 37.544. The TRP is the averaged spherical envelop of the antenna pattern, which is keeping unchanged during the measurement. However, if the DUT equipped with two or more transmit antennas and they can work under one layer UL-MIMO or TxD, the definition of TRP in TR 25.914 is not applicable because of not only one antenna radiating in the DUT. Considering 2Tx UE has already been included in the scope of TRP TRS work item, it is proposed to clearly specify the TRP definition as TRP is a measure of how much power the DUT actually radiates.
Proposal 1: It is proposed to clearly specify the TRP definition as TRP is a measure of how much power the DUT actually radiates.
For 2Tx UEs, there are two situations to be considered. One situation is that the antenna pattern generated by the two radiated antennas is constant. In this situation, the two radiated antennas can be treated as a two-element array with constant radiated pattern. The other situation is that the antenna pattern generated by the two radiated antennas is dynamic or changed when the UE transmits to different directions on the spherical surface. UL-MIMO UE transmitting with TPMI indexes is an example case for this situation, where the 2TX antenna pattern changes because of energy superposition with different phase shift between the two antennas.
For the first situation, if the two-element array is regarded as a single transmit antenna, the TRP definition can be simply applied because the UE actually radiated power corresponds to the fixed antenna/array pattern. For the second situation, there is ambiguity on the definition of TRP that the DUT actually radiated power in directions (i.e. EIRP) is not a fixed value when taking different TPMI indexes into account. Therefore, RAN4 should decide whether the TRP definition covers the DUT with dynamic/un-constant antenna pattern.
Proposal 2: RAN4 should decide whether the TRP definition covers the DUT with dynamic/un-constant antenna pattern.
Considering the concept and definition of TRP will impact on the discussion of the performance metric, it is proposed to reach consensus on the definition of TRP in Proposal 2 before concluding on the performance metric for UL-MIMO.
3 Conclusions
This paper presents the general concept and definitions of TRP in the 3GPP specifications. And provide the following proposal.
Proposal 1: It is proposed to clearly specify the TRP definition as TRP is a measure of how much power the DUT actually radiates.
Proposal 2: RAN4 should decide whether the TRP definition covers the situation of the DUT with dynamic/un-constant antenna pattern.
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=6.1.1.1 Definition and applicability -
The Total Radiated Power (TRP) is a measure of how much power the DUT actually radiates. The TRP is defined as the

integral of the power transmitted in different directions over the entire radiation sphere: -
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=6.1 Definition of the Total Radiated Power (TRP).
The Total Radiated Power (TRP) is a measure of how much power the antenna actually radiates, when non-idealities

such as mismatch and losses in the antenna are taken into account. The TRP is defined as the integral of the power
transmitted in different directions over the entire radiation sphere: «
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This definition will be used to calculate the TRP value of LTE DUT. See section 6.1 and E.2.1 in TR25.914[4].~




