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1. Introduction
In the last meeting, the requirement concept for multi-Rx DL reception is confirmed [1]:

GTW Agreement: 
Confirm the baseline requirement concept (e.g. go or no-go) as the agreed requirement concept

However, we still have many details of this requirement concept pending and, in this contribution, we provide our views on these issues. 
2. Discussion
2.1 Equation metric 
In [1], two equation metric was proposed:

Option 1: (R4-2304603) For a specific angular separation between 2 TRPs and a specific UE orientation under standardized DL power level which is equal between 2 TRPs, the result at each test point is constructed based on two AoA pairs containing that test point, i.e., AoA+ pair and AoA- pair. Overall result (probability to support 2TRP DL) is by averaging regional results.
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Option 2: (R4-2305750) The result is averaged over all tested AoA pairs. Weighting is products of the area weights for both AoAs in the pair (AW = ) and the average is further normalized by the sum of the weights (see figure to the right) used in the integration. Expression below is shown for + and – AoA offset ‘c’.
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Considering the requirement concept is agreed, either option can work and what we need to focus on is whether its physical meaning is reasonable. The option2 try to make multi-Rx requirement have a similar physical meaning to legacy spherical coverage, but due to the constraint of TE, we cannot exhaust all possible AoA pair which means although we treat the +AoA offset and -AoA offset separately and use such complicated formula, we still cannot demonstrate the actual “coverage” performance of UE because many AoA pair is not counted. This also is the reason why the total weight changes – the tested AoA pairs changes under different AoA separation.

Observation 1: Option 2 still cannot show the actual coverage performance of UE due to the constraint of TE but increase the complexity of data post-proceeding.

Another critical problem for option 2 is that the various total weight cannot build a stable metric to show the UE performance. For example, in case 1, if the total weight is 5 and the weight of pass is 4, then the probability is 80%, and in case 2, if the total weight is 10 and the weight of pass increases to 6, then the probability reduces to 60%, but the pass area is increased and it is not fair to say the UE in case 1 have better performance than case 2. The various total weight introduces an additional bias on UE performance judgement and we think this should be precluded in requirement design.

Observation 2: The various total weight of option 2 will introduce an additional bias on UE performance judgement which should be avoided in requirement design.

On the premise that we cannot fully dig out the UE performance under the current test system, option 1 is a good solution for simplification. Option 1 does not pursue demonstrating the coverage performance but just indicates the probability of the whole sphere that can support 2AoA operation. Some may challenge that the requirement looks like it is built on one of the AoA only, but it is noted that the pass/fail criterion is that only when the SINRs at both AoAs are larger than -1 dB, the test point under 2 AoA can be marked as pass, which means the pass/fail status of each test point includes the information of AoA pair that containing this point.

Observation 3: under current P/F criterion, the pass/fail status of each point includes the information of AoA pairs that containing this point.

Observation 4: Considering under current system it is impossible to fully demonstrate the spherical coverage performance of UE, the option1 which is only indicate the probability of whole sphere that can support 2AoA operation can be a good compromise.  

Proposal 1: Conclude the option1 as the requirement metric for data post-proceeding.

2.2 Combining method
For the option 1 in 2.1, the pass/fail results of each test point need to be further combined due to the +/- AoA offset. In [2], two options are present: OR combining and arithmetic mean and technically, the arithmetic mean is more align with this probability based physical meaning. One critical problem for OR combining is that it will obscure some of the test data and only the better performance remains. Considering either OR combining or arithmetic mean is not difficult for post-processing, from a technical perspective we think it is better to make the requirement metric more align with its physical meaning.

Observation 5: The arithmetic mean can make the requirement metric more align with probability based physical meaning.

Proposal 2: Conclude that use the arithmetic mean as the combining method.

2.3 DL polarization combination
In [3], we investigate that antenna gain may be different between V-pol and H-pol which will lead to different simulation results under the same AoA separation. In [4], the OTA session has the following agreement:

Only verify same DL polarization case, i.e., θ θ orφφ (AoA1θ &AoA2θ or AoAφ &AoA2φ).

Recall that legacy requirement is verified based on the average across different DL polarizations, we think it is possible to apply a similar solution for the current possibility-based requirement.
One way is to simply average the results between different polarization pair:

The disadvantage of this method is lack of guidance on the actual physical meaning, and we only get a mathematical result. Another way is to extend the arithmetic mean combing method to different polarization at each test point：

 

Under one polarization pair, each test point will be test twice, i.e., +/-offset, and when θθ and φφ are tested, this number will increase to 4. After such average, the final N% can indicate the probability to support 2 AoA DL operation under different polarization pair.

Proposal 3: Both  and  need to be tested. Considering following 2 options to further average the results from different polarization pair:

Option 1: The final results is the average of N% of different polarization pair:



Option 2: Use same arithmetic mean to combine the result at each test point:



2.4 AoA separation and UE orientation
The bias introduced by TE constraint under different UE orientation is discussed, and the only solution is the UE orientation should be declared by UE. However, there are different views on whether the AoA separation should be declared by UE. In our understanding, the UE performance under a specific AoA separation depends on the electromagnetic field distribution which is closely related to the UE implementation, as show in below:
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Figure 1 simulation results under same UE orientation

The simulation results show that it is hard to find the worst case to define the requirement for a specific AoA separation because the possible UE implementation is endless, otherwise we can only to define a quite low requirement e.g., 10% to avoid put potential restriction on UE design.

Observation 6: Even under same UE orientation, it is still hard to find a worst case to define the requirement for a specific AoA separation. Designing UE requirements based on a specific AoA separation has the risk of limiting UE implementation.

Based on the evaluation, we think the verification based on UE declaration for both AoA separation and UE orientation is a better solution.

Proposal 4: The requirement verification is based on the UE declaration for both AoA separation and UE orientation.

However, we think it’s fair to test more than one AoA separations if companies have concern on validity of verification, but one thing we want to point out is that for different AoA separation, the optimal UE orientation can be different, and this is also the reason why we propose the UE orientation and AoA separation should be declared as a package in the last meeting.

Proposal 5: if more than one AoA separation need to be verified, the UE orientation that declared by UE for each AoA separation can be different.

3. Conclusion
In this contribution, we further provide our views on UE requirement design for multi-Rx DL reception, and our proposals are listed below:
Observation 1: Option 2 still cannot show the actual coverage performance of UE due to the constraint of TE but increase the complexity of data post-proceeding.

Observation 2: The various total weight of option 2 will introduce an additional bias on UE performance judgement which should be avoided in requirement design.

Observation 3: Under current P/F criterion, the pass/fail status of each point includes the information of AoA pairs that containing this point.

Observation 4: Considering under current system it is impossible to fully demonstrate the spherical coverage performance of UE, the option1 which is only indicate the probability of whole sphere that can support 2AoA operation can be a good compromise. 
 
Observation 5: The arithmetic mean can make the requirement metric more align with probability based physical meaning.

Observation 6: Even under same UE orientation, it is still hard to find a worst case to define the requirement for a specific AoA separation. Designing UE requirements based on a specific AoA separation has the risk of limiting UE implementation.


Proposal 1: Conclude the option1 as the requirement metric for data post-proceeding.

Proposal 2: Conclude that use the arithmetic mean as the combining method.

Proposal 3: Both  and  need to be tested. Considering following 2 options to further average the results from different polarization pair:
Option 1: The final results is the average of N% of different polarization pair:



Option 2: Use same arithmetic mean to combine the result at each test point:




Proposal 4: The requirement verification is based on the UE declaration for both AoA separation and UE orientation.

Proposal 5: If more than one AoA separation need to be verified, the UE orientation that declared by UE for each AoA separation can be different.
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Figure 2. The total weight Jorq with different AoA offset values.




