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1.	Introduction
Polarization treatment for in-band, out-of-band and co-location OTA blocking for AAS BS and NR BS has been discussed during RAN4#88. This contribution describes the testing methods for these requirements to be reflected in TS 37.105 and TS 37.145-2 for AAS BS and in TS 38.104 and TS 38.141-2, respectively for BS type 1-O and BS type 2-O in case multiple polarizations are supported. 

2.	Discussion
The test methods for treating multiple polarizations for ACS, in-band and narrowband blocking, out-of-band blocking and co-location blocking are discussed in this section.
2.1 	Adjacent channel selectivity and in-band / narrow blocking 
For verifying adjacent channel selectivity and in-band / narrow blocking requirements, the test shall be carried out per polarization of the wanted signal with the interferer polarization matched to the wanted signal.
2.2 	Out-of-band blocking 
For verifying out-of-band blocking requirements for AAS BS, BS type 1-O and BS type 2-O, both simultaneous test of polarizations and test per polarization of the wanted signal are under discussion.
The sourcing companies believe that the out-of-band blocking test shall be defined such, that the interferer polarization from in-band frequencies shall be maintained for out-of-band frequencies and the test is carried out per polarization of the wanted signal.   
2.3 	Co-location blocking 
For verifying co-location blocking requirements for AAS BS and BS type 1-O, both simultaneous test of polarizations and test per polarization of the wanted signal are under discussion.
The sourcing companies believe that it is essential that the requirements for OTA testing are equivalent to the conducted requirements and no tightening of the requirements should be observed. 
The normalized receive power levels for a H/V polarized AAS BS are shown in Figure 1 and Figure 2 for given mismatch between TX and RX polarizations for 3 test methods:
a) single TX polarization of the interferer (H-polarized)
b) single TX polarization of the interferer (V-polarized)
c) combined TX polarizations equally divided between H and V

Note: H/V polarization is just an example, for other polarizations (e.g. +/-45°) the same principle applies.
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Figure 1: Receive power for ‘H’ polarization for single and equally combined TX polarizations.
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Figure 2: Receive power for ‘H’ polarization for single and equally combined TX polarizations.

It can be observed, if there is no polarization mismatch between TX and RX, the equally combined TX polarization couples -3 dB into the RX ‘H’ polarization and -3 dB into the RX ‘V’ polarization. Note that ‘H’ and ‘V’ are generic names of two orthogonal polarizations, they do not imply horizontal and vertical polarization.
However, if there is 45° polarization mismatch between TX and RX, the equally combined TX polarization couples fully into the RX ‘H’ polarization and not at all into the RX ‘V’ polarization. 
Thus, for the 45° polarization mismatch case, if the interferer per polarization is assumed to have a power level of +46 dBm (as specified for WA), the combined interferer power level of +49 dBm minus the coupling loss will be fed into the receiver, which is 3 dB above the level used for single polarized AAS BS. Also, with regard to conducted conformance testing (which assumes an interferer level of +16 dBm at the receiver input assuming a minimum coupling loss of 30 dB), this represents a tightening. 
Further it is emphasized that for co-location blocking the polarization mismatch of the interferer with any of the RX polarizations of the AAS antenna array could be taking any value out of the range [0°;90°] since being in the near field and hence can be considered to be random in this range.
In addition, the different polarizations of the interferer exciting the TX antenna of the co-located 3GPP system will always be uncorrelated in the field, since the signals are different. There against if the interferer signal (CW interferer) is equally divided between different polarizations and originated from the same signal generator, these are fully correlated.
Thus, the simultaneous test of polarizations for co-location blocking applying the interferer power level of +46 dBm for each polarization represents a tightening in the sourcing companies’ view and hence is not appropriate for verifying OTA blocking conformance neither for AAS BS nor NR BS. 
From Figure 1 it can be seen, that the intersection between the single polarization and the combined polarization happens at a normalized level of -0.7 dB. Thus, increasing the interferer power level by 0.7 dB (i.e. +46.7 dB for WA) would ensure that independent of the actual polarization mismatch each RX polarization would be sufficiently interfered, i.e. the receive power in Figures 1 and 2 would be offset by +0.7 dB and hence would be above the normalized level of 0 dB, if all 3 test methods are taken into account (the envelope is followed).     
Hence a modification of the simultaneous test of polarizations, which has the advantage to require lesser testing time, is proposed as depicted in the next section.

3.	Proposed Way Forward
Following proceeding is proposed for the co-location blocking test.

Initial 
status:	The wanted signal is configured with one polarization. 
Step1: 	The interferer is transmitted at twice the power level given in TS 37.105, equally divided over both TX polarizations. For instance, in the co-location test for WA BS, each TX polarization is excited simultaneously with +46 dBm.
Step 2: 	At frequencies where one of the wanted signal polarizations fails in the test according to step1, but not the other wanted signal polarization, the test is modified in the following way:
a) Apply interferer power level given in TS 37.105 with a power offset of +0.7 dB to the combined TX polarization, equally divided over both TX polarizations. For instance, in the co-location test for WA BS, this would make +46.7 dBm.
b) Retest applying the interferer power level given in TS 37.105 with a power offset of +0.7 dB to the first TX polarization (e.g. H-polarization).
c) Retest applying the interferer power level given in TS 37.105 with a power offset of +0.7 dB to the second TX polarization (e.g. V-polarization).
All tests in Step 2 need to pass to ensure that each RX branch meets the requirements at the interferer level defined in TS 37.105. 
Step 3:	The test is repeated for the wanted signal configured with the second (orthogonal) polarization.

4.  Conclusion
This contribution provides a proposal for polarization treatment in case of multiple supported polarizations by the AAS BS. In particular there are following
Proposals for Agreement:
1) For verifying adjacent channel selectivity and in-band / narrow blocking requirements the test in TS 37.145-2 shall be carried out per polarization with the interferer polarization matched to the wanted signal.

2) For verifying out-of-band blocking requirements, the polarization from in-band frequencies shall be maintained for out-of-band frequencies and the test in TS 37.145-2 shall be carried out per polarization.   
3) Apply following procedure for the co-location blocking test in TS 37.145-2.
Initial 
status:	The wanted signal is configured with one polarization. 
Step 1:	The interferer is transmitted at twice the power level given in TS 37.105, equally divided over both TX polarizations. For instance, in the co-location test for WA BS, each TX polarization is excited simultaneously with +46 dBm.
Step 2: 	At frequencies where one of the wanted signal polarizations fails in this test, but not the other wanted signal polarization, the test is modified in the following way:
a) Apply interferer power level given in TS 37.105 with a power offset of +0.7 dB to the combined TX polarization, equally divided over both TX polarizations. For instance, in the co-location test for WA BS, this would make +46.7 dBm.
b) Retest applying the interferer power level given in TS 37.105 with a power offset of +0.7 dB to the first TX polarization.
c) Retest applying the interferer power level given in TS 37.105 with a power offset of +0.7 dB to the second TX polarization.
All tests in Step 2 need to pass to ensure that each RX branch meets the requirements at the interferer level defined in TS 37.105. 
Step 3: 	The test is repeated for the wanted signal configured with the second (orthogonal) polarization.
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