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1 [bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
The test method for UE with UL-MIMO was discussed in the past several RAN4 meetings. And correspondingly, four kinds of performance metric for UL-MIMO radiated power was proposed by companies, which was captured in the way forward of RAN4 #106 meeting [1] as below.
[image: ]
This contribution presents our views and proposals on the candidate options of the performance metric for UL-MIMO radiated power.

2 Discussion
The applicability of the performance metric of UL-MIMO radiated output power is highly related to the definition and concept of TRP. As we presented in another contribution to discuss the concept and definition of TRP, there are two TRP definitions from the understanding of current 3GPP specifications, i.e. TRP is a measure of how much power the antenna or the DUT actually radiates. Furthermore, from the DUT’s perspective, there are also two situations, i.e. the antenna pattern of the DUT is fixed or dynamic.
The candidate options of the performance matric for UL-MIMO radiated power are considered together with TRP definition.
Option 1: Surface integral of measured EIRP, given fixed TPMI = 2 (NOTE: this metric is TRP-like if normalized by the radiated power of an ideal isotropic radiator)
When the DUT is configured with a fixed TPMI index, e.g. TPMI = 2, the antenna pattern of the DUT is fixed, and the EIRP on measurement grid points is fixed too. In this case, the two transmit antennas can be regarded as one entity with an unchanged antenna pattern. The traditional TRP measurement procedure can be applied and the metric is almost the same with the current TRP definition. 
Option 2: Surface integral of measured EIRP, given TPMI is swept over all applicable TPMI according to the UE capability, and EIRP is selected as the maximum
When maximum EIRP is selected on each measurement grid point, it means that different TPMI indexes are used on spherical measurement grid points. As it is known that the antenna pattern of the DUT is un-constant when TPMI index changes, the surface integral of maximum EIRP among all applicable TPMI indexes is actually according to the maximum envelop of all the antenna patterns with all applicable TPMI indexes. This is a novel metric for evaluating the DUT radiated performance with an un-constant or dynamic antenna pattern. The positive of the metric is that the selected EIRPs correspond to the UE behavior in the real network. However, on the other hand, it is not clear whether the dynamic antenna pattern is in the scope of TRP TRS work item so far and it should be confirmed by the group.
Option 3: Surface integral of measured EIRP for each TPMI swept over all applicable TPMI according to the UE capability to obtain TRP-like metric for each TPMI and then average the TRP-like metrics
The Option 3 looks like some kind of combination of Option 1 and Option 2. The TRP-like metrics are measured with each fixed TPMI index, and then are averaged to involve the impact of different TPMI indexes. Before applying this metric for evaluating radiated performance of UL-MIMO UEs, the following issues should be considered. Firstly, the physical meaning of averaging the TRP-like metrics need to be elaborated. Every TRP-like metrics are surface integral of EIRP with a fixed TPMI, which is an averaging of spherical power distribution and stand for the radiated performance under the fixed TPMI. But, it is not clear so far that whether further averaging all the TRP-like metrics can stand for the UE overall radiated performance or not. Secondly, in real network communication, the choosing of TPMI index is based on EIRP from some direction. So the approach of averaging all the TRP-like metrics is not in line with the UE’s communication behavior. Therefore, the Option 3 need to be further studied.
Option 4: Spherical coverage CDF of measured EIRP, given TPMI is swept over all applicable TPMI according to the UE capability, and EIRP is selected as the maximum
The option 4 is the metric of spherical coverage concept, and is quite different with TRP concept. It should not be included in the work item of TRP TRS enhancement.
From the above considerations and limited time budget for core part of WI, it is proposed to down-select the options to Option 1 and Option 2 for further discussion. 
Proposal 1: It is proposed to down-select the options to Option 1 and Option 2 for further discussion on the metric of UL-MIMO radiated power.
If RAN4 conclude that the dynamic antenna pattern is not in the scope of TRP TRS work item, the Option 1 should be chosen as the performance metric. Otherwise, Option 2 is used.
Proposal 2: The choose of performance metric of UL-MIMO radiated power depends on the conclusion of whether the dynamic antenna pattern is in the scope of TRP TRS work item or not. If it’s out of the scope, Option 1 should be chosen. Otherwise, Option 2 is used.

3 Conclusions
This paper presents our views and proposals on the candidate options of the performance metric for UL-MIMO radiated power. And got the following conclusions.
Proposal 1: It is proposed to down-select the options to Option 1 and Option 2 for further discussion on the metric of UL-MIMO radiated power.
Proposal 2: The choose of performance metric of UL-MIMO radiated power depends on the conclusion of whether the dynamic antenna pattern is in the scope of TRP TRS work item or not. If it’s out of the scope, Option 1 should be chosen. Otherwise, Option 2 is used.
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Agreement: o

o For the UL MIMO radiated output power requirement, RAN4 to further discuss the following metrics: «

Option 1: Surface integral of measured EIRP, given fixed TPMI = 2 (NOTE: this metric is TRP-like if
normalized by the radiated power of an ideal isotropic radiator)

Option 2: Surface integral of measured EIRP, given TPMI is swept over all applicable TPMI
according to the UE capability, and EIRP is selected as the maximum «

Option 3: Surface integral of measured EIRP for each TPMI swept over all applicable TPMI
according to the UE capability to obtain TRP-like metric for each TPMI and then average the TRP-
like metrics

Option 4: Spherical coverage CDF of measured EIRP, given TPMI is swept over all applicable TPMI
according to the UE capability, and EIRP is selected as the maximum «

Other options are not precluded «




