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1
 Introduction

For Open Loop ULTD, most of core-requirements have been agreed after RAN4 Meeting #61 [1, 2]. The Transmit Intermodulation and Transmit Pulse Shape Filter have not been addressed yet for the introduction of the OLTD Beam-forming.  

In this document, we propose the Transmit intermodulation and Transmit Pulse Shape Filter requirements for OLTD beam-forming.

2 Transmit Intermodulation 
The Transmit Intermodulation requirement defines the maximum allowed intermodulation products of an UE, due to the nonlinear operation in the transmit chain, relative to the transmit signal power [3].
As two transmit chains are defined for the UE capable of OLTD beam-forming, the intermodulation products are independently generated by each transmit chain. If each transmit chain’s intermodulation products (measured at antenna port) meets the requirement, the radiated intermodulation the UE shall also meet the same requirement as would be generated by a single antenna UE. Hence, we have the following two proposals on the Transmit Intermodulation requirement for OLTD Beam-forming,

Proposal 1: For the UE capable of OLTD beam-forming, apply the same transmit Intermodulation tests currently defined for a legacy UE on each antenna. 
Proposal 2: Apply the original requirement (values) to the Transmit Intermodulation measurement at each antenna port (per antenna basis).
3  Transmit Pulse Shape Filter

Transmitter Pulse Shape Filter defines the required bandpass used for performing the various tests, essentially setting up the ratio imposed on in and out of band components of the Transmitted signal at various test metric assessments.

When dealing with a UE capable of OLTD beam-forming, the signals in the two transmit chains are replicas of the signal that would have been used for a single antenna legacy UE. Hence, we have the following proposal on the Transmit Pulse Shape Filter requirement for OLTD Beam-forming, 

Proposal 3: Apply the legacy Transmit Pulse Shape Filter defined for a legacy UE to each antenna port for the tests on the UE capable of OLTD beam-forming.
4 Conclusions
For the UE capable of OLTD beam-forming, we look for agreement on the following proposals on the Transmit Intermodulation and Transmit Pulse Shape Filter requirements: 

Proposal 1: For the UE capable of OLTD beam-forming, apply the same transmit Intermodulation tests currently defined for a legacy UE on each antenna. 
Proposal 2: Apply the original requirement (values) to the Transmit Intermodulation measurement at each antenna port (per antenna basis).
Proposal 3: Apply the legacy Transmit Pulse Shape Filter defined for a legacy UE to each antenna port for the tests on the UE capable of OLTD beam-forming.
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