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Introduction
The remaining issues in WF [1] in RAN4 #108bis include the following. This contribution proposes ways to address those issues.
Issue 2-4-2: number of receive antennas for n1 or n3 requirements 
Offline agreements:
· Further discuss whether reduced number of device for 2Rx of n1/n3 should be considered. 
· Further discuss and decide 2Rx or 4Rx requirements for n1/n3 in Rel-18. 
Issue 1-1-6: phase variation for single-layer UL-MIMO 
Agreements:
· phase variation is a general issue for all 2Tx test cases, no matter TxD and UL MIMO.
· Further study the TRP results impacts based on simulation and real measurements. The impact should also be considered when developing 2Tx TRP requirements in future.

Identification of number of receive chains
In addition to the methods listed in [2], Information Element (IE) srs-TxSwitch or srs‑TxSwitch-v1610 can be used to identify the number of receive antennas or ports in the downlink, e.g. r2 or r4 in the IE means two or four receive antennas, respectively. IE srs‑AntennaSwitchingBeyond4RX-r17 could also be used. However, devices that came to markets in the past year or two are unlikely to support more than four receive chains.
Proposal 1: consider using IE srs-TxSwitch, together with those listed in R4-2316945, to identify the number of receive chains.
Discussion on phase drift in TxD
The phase drift in TxD and partial or non-coherent UL MIMO can be estimated by making power measurement at a single point over a typical TRP measurement duration, e.g. ten minutes. Once the estimated phase variation is available, phase drift between the two transmit antennas could be “corrected” to derive the TRP without phase drift.
The following assumptions are made.
(a) a typical TRP measurement duration is T, (which is in the range of a few minutes)
(b) the corresponding amplitudes of EIRP from the two antennas are denoted by EA and EB and do not vary in the duration of TRP measurement. Namely, the EIRP or power variation is due to phase drift only.
(c) The relative phase difference between the two antennas is (t).
(d) The phase drift over the entire TRP measurement duration can be expressed as an analytic function, e.g. a finite power series of time in the form of (t) =  , where Ci denotes coefficients, t represents time, L is the number of terms in the series with a typical value of less than 10. Mobile devices would typically employ a single local oscillator. As a result, the phase variations would be caused largely by different transmission paths and thermal characteristics. Therefore L less than 10 would make a reasonable representation of the phase variation over time.
Note: series other than power polynomial are equally valid to represent phase drift over time.

The EIRP or power measurement at any given point on the measurement grid can be written as below with (t) representing the phase difference between EB and EA, i.e. the phase of EA is zero without loss of generality.
EIRP = (EA+EB*e-j(t))2 = EA2+EB2+2*EA*EB*e-j(t)
EIRP variation is due to phase drift between the two antennas, the unknown values EA, EB and Ci (where i runs from 0 to L) can be solved by taking L+3 or more EIRP measurement at a fixed point on the grid because the number of unknowns is L+3, namely EA, EB and L+1 coefficients in the phase series expansion. The L+3 EIRP measurement would give rise to L+3 nonlinear equations, which can be solved numerically.
Taking more than L+3 measurement is also possible and would make the equations overdetermined, but can still be solved by minimising the difference between the measured and calculated EIRP values. The formulation of the difference could be least squared or absolute or any other metric.
Once the phase drift over time, (t) =  , is solved, the next step is to take TRP measurement over all the grid points with three measurement values at each grid separated in time. The aim of the three measurement values is to calculate EAj, EBj and j at a given grid point, with j=1, 2, 3, ...M, where M is the maximum number of grid points of TRP measurement and j=0 corresponds to t=0. 
After the amplitudes EAj and EBj at point j are derived, its phase can be “corrected” by using (t) =  as measurement at point j corresponds to tj in time. Finally, the “correct” EIRP at grid point j without phase drift can be calculated.
The above procedure would work with the caveats listed under assumptions. For example, assumption (b) says amplitude EA and EB do not vary over time. However, in reality, EA and EB may change over time. Figure 1 in R4-2304028 [3] shows that measured power variation over ten minutes with phase drift included has a standard deviation of 0.34dB with an average of 14.17dBm. Although this power variation measurement is only for one commercial device, performance of majority of the commercial devices should not deviate too much from the above measurement. In other words, the assumption that the amplitudes EA and EB remain constant is a reasonable one.
Observation 1: the procedure outlined in section 3 of R4-2318105 would work under certain assumptions.
[bookmark: _GoBack]If the above procedure is deemed workable, more effort can be spent on it, e.g. simulate the above procedure, find suitable solvers for the nonlinear equations and take some measurement to prove the concept.  
Proposal 2: Please comment and make suggestions on the procedure outlined in section 3 of R4-2318105 to make it viable in practice.
Conclusions
This contribution makes the following proposals and observation.
Proposal 1: consider using IE srs-TxSwitch, together with those listed in R4-2316945, to identify the number of receive chains.
Observation 1: the procedure outlined in section 3 of R4-2318105 would work under certain assumptions.
Proposal 2: Please comment and make suggestions on the procedure outlined in section 3 of R4-2318105 to make it viable in practice.
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