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1. Introduction

According to WF [1] from RAN4-102e, the following issues need to be addressed.
Issue 1-2-1: Test method down selection

Agreement:

· RAN4 can further discuss the feasibility of the following approaches: 

· Method A

· Option A1: To measure TRP per antenna under test mode separately and sum them up.

· Option A2: To measure TRP per branch via sending TPMI 0 and TMPI 1 separately and sum them up. 

· Method B: Make UE worked in Tx Diversity mode. Test TRP with both of the antennas transmitting together. It is the TRP for the UE with Tx Diversity.

· Other methods are not precluded
· The detailed UE configuration is FFS

· RAN4 should further discuss the dependency of TxD and ULFPTx

This contribution provides proposals in the category of Method B. 
2. Discussion
Use of TPMI 0 and TPMI 1 still requires two measurements because TPMI 0 and TPMI 1 are effectively antenna selection. To measure TRP in a single measurement, coherent precoding given by TPMI 2-5 under one layer in Table 6.3.1.5-1 of [2] could be used. One of the TPMI values from index 2-5 can be chosen for TRP tests albeit signal cancellation in certain spatial directions cannot be avoided. For example, TPMI 2 corresponds to the co-phase case for both transmit antennas. The resulting TRP measurement may not be the highest possible due to signal cancellation, however the choice of one index from TPMI 2-5 provides a definitive phase relation between the two transmit antennas. In this sense, the measurement is reproducible and can provide a good indication of TRP value under transmit diversity. 
Use of TPMI 2-5 may not be an ideal solution, but as long as the measurement settings remain the same, the measured performance should be consistent and the corresponding TRP measurement would reflect the TRP performance under the specified TPMI index. This is a workable solution for devices with a maximum two transmit antennas. 

To further improve on the above solution, a calibration factor can be derived by comparing measurement values using the above transmit diversity TRP approach with option A1 in [1]. Such a calibration factor can be the average value from a number of devices e.g. those used in the measurement campaign.

Proposal 1: for a maximum of two transmit antennas, consider using one index from TPMI 2-5 for transmit diversity TRP measurement with a calibration factor.
Table 6.3.1.5-2 and Table 6.3.1.5-3 in [2] define the TMPI for single layer transmission with four transmit antennas. There are three cases in the two tables:
· Case A: single antenna transmission with TMPI 0-3

· Case B: two simultaneous antenna transmission with TMPI 4-11

· Case C: four simultaneous antenna transmission with TMPI 12-27

Cases B and C are of interests to this discussion.


TMPI 4-7 and TMPI 8-11 define simultaneous transmission from antenna (1,3) and (2,4), respectively.

For devices with more than two transmit antennas, the mapping from virtual antenna ports to physical antenna ports is left to device implementation. Under case B in commercial network deployments, the network would choose the best two antenna ports for transmit diversity under a given channel condition. In other words, there is an uncertainty as to which two physical antennas are used in transmit diversity using a value from TPMI 4-11. However the same uncertainty exists in Option A1 in [1]. Because Option A1 can test all four antenna branches separately under a test mode, but which two antennas to sum up to obtain the TRP under transmit diversity remains unresolved.

A feasible solution is to estimate the differences among possible two transmit antenna combinations out of possible four antennas and take the largest difference as measurement uncertainty. The two antenna combinations are (1,3), (2,4). The measurement uncertainty could be derived from the devices used in the measurement campaign.
Proposal 2: for simultaneous from two out of four transmit antennas, consider using one index from TPMI 4-11 from either Table 6.3.1.5-2 or Table 6.3.1.5-3 in [2] for transmit diversity TRP measurement with a measurement uncertainty.

For the case of four simultaneous antenna transmissions, one index from TMPI 12-27 can be chosen for TRP measurement with a calibration factor derived by comparing the differences between TRP values measured under TMPI 12-27 and those measured under test mode.
Proposal 3: for simultaneous from four transmit antennas, consider using one index from TPMI 12-27 from either Table 6.3.1.5-2 or Table 6.3.1.5-3 in [2] for transmit diversity TRP measurement with a calibration factor.

3. Conclusions
This contribution proposes the following:

Proposal 1: for a maximum of two transmit antennas, consider using one index from TPMI 2-5 for transmit diversity TRP measurement with a calibration factor.

Proposal 2: for simultaneous from two out of four transmit antennas, consider using one index from TPMI 4-11 from either Table 6.3.1.5-2 or Table 6.3.1.5-3 in [2] for transmit diversity TRP measurement with a measurement uncertainty.
Proposal 3: for simultaneous from four transmit antennas, consider using one index from TPMI 12-27 from either Table 6.3.1.5-2 or Table 6.3.1.5-3 in [2] for transmit diversity TRP measurement with a calibration factor.
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