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1
Introduction
The need for NodeB performance requirements for CLTD has been discussed in [1-4, 7], including the framework of performance requirements. During RAN4#63, infra-vendors shared concerns on the testability of UL CLTD performance requirements proposed in [4]. A revised framework for UL CLTD performance requirements was proposed [7] based on a comparison between UL CLTD and DL CLTD to address the concerns on the testability. However, infra-vendors pointed out that the metric (throughput) used in [7] does not reflect the practical gain of CLTD in the field. This contribution summarizes the proposals in [4] and [7] to expedite a decision on the introduction of UL CLTD performance requirements. In addition, alternative test methods are also presented.
2
Framework of UL CLTD performance requirements

Rx_Ec/No for the baseline (without CLTD) is defined as
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Rx_Ec/No for CLTD is defined as
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(Rx_Ec/No)wo_BF for CLTD denotes the received Ec/No without considering the beamforming effect. It should be noted that Rx_Ec/No without considering the beamforming effect has been widely used in the tests with multiple Tx antennas in 3GPP. The following proposals were made in the past RAN4 meetings.

· Option A: Proposed requirements in [4]

For a certain target throughput (or correspondingly residual BLER), a difference in (Rx_Ec/No)wo_BF between CLTD and non-CLTD can be compared. Power control shall be turned off.
· Option B: Proposed requirements in [7]

For a certain (Rx_Ec/No)wo_BF, a difference in throughput between CLTD and non-CLTD can be compared. Power control shall be turned off.

The main difference between the proposals in [4] and [7] is whether to measure the difference in Tx power at test equipment for a given throughput or to measure the difference in throughput at NodeB receiver for a given (Rx_Ec/No)wo_BF. Fundamentally they are the same and the testability due to the test uncertainty should not be an issue considering that the proposed requirements in [7] are already widely used in DL CLTD performance requirements.
During offline discussion in RAN4#64bis, another proposal was discussed to replace the reference system from non-CLTD to CLTD with random beamforming to ensure the optimal TPI generation at the NodeB. CLTD with random beamforming can be fulfilled by making the UE emulator ignore the signaled TPI in the downlink and apply random TPIs. The method will not check every aspect of CLTD, but it will at least check the TPI generation which might be the most important. It will also remove SNR uncertainties between CLTD and non-CLTD setup. Therefore, the following additional options can be considered.
· Option C:

For a certain target throughput (or correspondingly residual BLER), a difference in (Rx_Ec/No)wo_BF between CLTD and CLTD with random beamforming can be compared. Power control shall be turned off.
· Option D:

For a certain (Rx_Ec/No)wo_BF, a difference in throughput between CLTD and CLTD with random beamforming can be compared. Power control shall be turned off.

It is proposed to pick one of the proposals as the framework of UL CLTD performance requirements.
Proposal: Introduce UL CLTD performance requirements based on presented Option A, Option B, Option C or Option D. 

3
Conclusion
This contribution has summarized the proposals in [4] and [7] to expedite a decision on the introduction of UL CLTD performance requirements. In addition, additional test methods were presented. It is proposed to pick one of the proposals as the framework of UL CLTD performance requirements.
Proposal: Introduce UL CLTD performance requirements based on presented Option A, Option B, Option C or Option D. 

· Option A: Proposed requirements in [4]

For a certain target throughput (or correspondingly residual BLER), a difference in (Rx_Ec/No)wo_BF between CLTD and non-CLTD can be compared. Power control shall be turned off.
· Option B: Proposed requirements in [7]

For a certain (Rx_Ec/No)wo_BF, a difference in throughput between CLTD and non-CLTD can be compared. Power control shall be turned off.

· Option C:

For a certain target throughput (or correspondingly residual BLER), a difference in (Rx_Ec/No)wo_BF between CLTD and CLTD with random beamforming can be compared. Power control shall be turned off.
· Option D:

For a certain (Rx_Ec/No)wo_BF, a difference in throughput between CLTD and CLTD with random beamforming can be compared. Power control shall be turned off.
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