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1 Introduction
UE transmitter core requirements for ULTD have been discussed in several meetings. Most of agreements have been reached, but some of requirements are still open. In this contribution, we continue to discuss the remaining transmitter and receiver requirements for ULTD and some proposals are given.

2 Discussion
2.1 Out-of-synchronization handling of output power
The UE behaviour of out-of-synchronization for ULTD is the same with Rel-8 UE according to RAN1’s discussion. Since transmitter off power is defined per antenna, it is proposed to define this requirement per antenna using the existing requirement.
Proposal 1: Use the existing requirements to each antenna connector for out-of-synchronization handling of output power.
2.2 Transmit ON/OFF power
The existing ON/OFF scenarios consists of PRACH preambles, discontinuous uplink DPCCH transmission and all other cases. Since ULTD will not be available during RACH, PRACH test is not applicable for ULTD. 
Proposal 2: Do not introduce transmit ON/OFF time mask requirement with PRACH for ULTD.
For ULTD, there are two options to define the ON/OFF time mask:
· Test DPCCH with S-DPCCH switching off, the time mask only reflect the discontinuous uplink DPCCH transmission, it is reasonable since the ON/OFF time mask is just used to verify the ramp on/down time of hardware.

· Let the S-DPCCH has synchronous ON/OFF with DPCCH, ON/OFF time mask applies for discontinuous uplink DPCCH and/or S-DPCCH transmission.
It is proposed option 2 can be accepted, the transmit ON/OFF time mask requirement for discontinuous uplink DPCCH transmission also apply to the discontinuous uplink DPCCH and/or S-DPCCH transmission for each antenna connector.
Proposal 3: Transmit ON/OFF time mask with discontinuous uplink DPCCH and/or SDPCCH transmission is proposed to use the existing discontinuous uplink DPCCH requirements for each antenna connector.
Transmit ON/OFF time mask for all other cases is proposed to use the existing requirements to each antenna connector.

Proposal 4: Use the existing requirements to each antenna connector for Transmit ON/OFF time mask for all other cases.
2.3 Transmit intermodulation

This requirement is relative requirement. It is proposed to use the existing requirements to each antenna connector for transmit intermodulation.
Proposal 5: Use the existing requirements to each antenna connector for transmit intermodulation.
2.4 Receiver 
For the reference sensitivity, the current requirement is defined at each antenna. For UE with two transmit antenna connectors in ULTD configuration, the transmit leakage to the receiver is less than legacy UE because the transmit output power will be divided into two parts, hence no change is needed for the reference sensitivity as well as other receiver requirements.
Proposal 6: No change is needed for the reference sensitivity as well as other receiver requirements.
2.5 Maximum Power Reduction (MPR)

Currently there are two options under discussing.

Option1: The same definition and requirements of MPR can be reused for CLTD. [2]
Option2: No MPR be introduced for CLTD assuming the use of 2 full power PAs. [3]

We slightly prefer to reuse the existing MPR requirement for ULTD. Although half power PA may not be available in near future, we propose not to define MPR case by case for each PA configurations. For the MPR is the maximum allowed power reduction, it is proposed to keep the current requirement unchanged for the per UE requirements to make sure that it will not worse than legacy UE. Thus the simplification of specification is foreseen and there is no impact to the real design that no MPR is used for implementations using two full power PAs.
Proposal 7: define MPR per UE using existing requirements.
2.6 Transmitter modulation
2.6.1 Transmit pulse shape filter
There is no impact for this requirement due to ULTD.

Proposal 8: Define transmit pulse shape filter requirement per antenna.

2.6.2 EVM

The following proposal was ageed in last meeting.
Use the existing requirements for each antenna connector for EVM/Peak code domain error/Relative Code domain error for same transmit power configurations.
When the UE is configured in BFTD mode, assuming the same transmit power is configured, the proposal above is apllied. For the case ULTD capable UE is configured in single antenna transmission, the minimum requirements for single antenna port in 25.101 shall apply.
Proposal 9: Do not introduce EVM requirements for unequal transmit power configurations.
2.7 Phase discontinuity
For the ULTD capable UE, the phase discontinuity for each antenna connector should still be defined for the phase synchronization, and the existing requirement for each antenna connector is proposed.

Proposal 10: Use the existing requirements for each antenna connector for phase discontinuity.
3 Conclusion
In this document we continue to discuss the remaining transmitter core requirements and receiver requirements for ULTD and some proposals are given:
Proposal 1: Use the existing requirements to each antenna connector for out-of-synchronization handling of output power.
Proposal 2: Do not introduce transmit ON/OFF time mask requirement with PRACH for ULTD.
Proposal 3: Transmit ON/OFF time mask with discontinuous uplink DPCCH and/or SDPCCH transmission is proposed to use the existing discontinuous uplink DPCCH requirements to each antenna connector.
Proposal 4: Use the existing requirements to each antenna connector for Transmit ON/OFF time mask for all other cases.
Proposal 5: Use the existing requirements to each antenna connector for transmit intermodulation.
Proposal 6: No change is needed for the reference sensitivity as well as other receiver requirements.
Proposal 7: Define MPR per UE using existing requirements.

Proposal 8: Define transmit pulse shape filter requirement per antenna.

Proposal 9: Do not introduce EVM requirements for unequal transmit power configurations.
Proposal 10: Use the existing requirements for each antenna connector for phase discontinuity.
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