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1 Introduction 
The core requirements for ULTD were discussed in previous RAN4 meeting. This contribution provides some our views on the identified open issues.
2 Discussion
2.1 Frequency error
Adopt per antenna requirement for frequency error was agreed but reusing existing requirements is subject to further study [1]. The reference frequency source of UE modulated carrier frequency is the carrier frequency received from the Node B, which is not influenced by the number of transmit antenna. The same reference frequency source and the common local oscillator may be used for all the transmit branchs. Hence the frequency error is expected to be the same for the two branchs. 

Proposal 1: Reuse the existing requirement per antenna port for frequency error.       
2.2 Minimum output power
Currently there are two options under discussing.

Option1: Apply the existing minimum output power requirement per antenna port [4]
Option2: Do not introduce minimum output power requirement for CLTD [2]

For UE supporting ULTD, the benefit of beamforming is diminishing when the transmit power is in lower range due to battery issue, but antenna switching which is supported via the [0,1] and [1,0] precoding matrices can work to select better channel to transmit. We think minimum output power requirement is needed for each antenna. It is noted that from RAN1 discussion, autonomous activation/deactivation by the UE of CLTD is not supported. It is proposed to define minimum output power per antenna port and the detailed requirements and specification implementation are FFS.
Proposal 2: Define minimum output power per antenna port and the detailed requirement and specification implementation are FFS.

2.3 Transmitter OFF power
The following proposal was ageed in last meeting. [5]
Define the transmitter OFF power per antenna port for UE with transmit diversity. The OFF power requirement per antenna port is FFS.
For the OFF power requirement, there are two options were mentioned:

Option1: Keep the same OFF power per antenna port as non-ULTD legacy UE, which is -56 dBm. 

Option2: Define OFF power per antenna port as -59 dBm, which results -56 dBm in total for the ULTD capable UE. 
We encourage interested companies to further discuss the OFF power requirement.
2.4 Apply some agreed proposals for CLTD to OLTD
The approved proposals on ULTD up to RAN4#60 are listed in [6]. It is found that some of them are proposed for CLTD while some for both CLTD and OLTD. The following table shows analysis and views on whether we can apply the same way forward for CLTD to OLTD.

	UE Transmitter Characteristics
	Agreed proposals
	Comment/View

	General
	 The testing for specifying the UE core requirements was agreed to limit to 2 options which are donated as “Per Antenna” and “Per UE” requirement.
	The same conclusion applies to OLTD.

	UE Relative code domain power accuracy
	Apply existing requirements on each antenna port for UE relative code domain power accuracy.
	The relative ratio will not be altered by OLTD operation. The same conclusion applies to OLTD.

	Frequency error
	Adopt “Per Antenna” requirement for frequency error.
	The same frequency source and local oscillator may be used for UEs that are capable of OL ULTD. The same proposal applies to OLTD.

	Transmit power
	Transmit power
	Originally proposed for both

	Inner loop power control
	Define inner loop power control requirement per antenna port and apply the existing requirements.
	Originally proposed for both

	Transmit OFF power
	Define Transmit OFF power per antenna port.
	Originally proposed for both

	Support of DC-HSUPA
	CLTD not be considered with the DC-HSUPA feature for Rel-11.
	The same conclusion applies to OLTD.

	Change of TFC 
	Apply current change of TFC requirements to each transmitter port for UE with transmit diversity. 
	Originally proposed for both

	Power setting in uplink compressed mode
	Apply current power setting requirements to each transmitter port for UE with transmit diversity. 
	Originally proposed for both

	HS-DPCCH 
	Apply current HS-DPCCH requirements to each transmitter port for UE with transmit diversity
	Originally proposed for both

	EVM
	Adopt “Per Antenna” requirement for EVM.
	The same conclusion applies to OLTD.


Compared the core requirements for CLTD and OLTD, it is found that all items listed above are essentially the same.
Proposlal 3: The agreed proposals for CLTD on testing connection, UE Relative code domain power accuracy, Frequency error, EVM and support of DC-HSUPA are proposed to be applied to OLTD.
Comparing CLTD and OLTD, the differences are about signalling and pre-coding weight (phase) adjustments: (a) while CL receives explicit NB instructions, OL derives implicit instructions from TPC; (b) CLTD is based on a 2 bit phase control, while OLTD may have a finer resolution. Both CLTD and OLTD have the similar hardware architecture to perform beam-forming. Therefore, the way forward on the core requirements should be the same for CLTD and OLTD. 
Proposlal 4: Use the same way forward for CLTD and OLTD on the core requirements as much as possible. 
3 Conclusion  

The contribution provides some our views on the identified open issues.
Proposal 1: Reuse the existing requirement per antenna port for frequency error.

Proposal 2: Define minimum output power per antenna port and the detailed requirement and specification implementation are FFS.

Proposlal 3: The agreed proposals for CLTD on testing connection, UE Relative code domain power accuracy, Frequency error, EVM and support of DC-HSUPA are proposed to be applied to OLTD.

Proposlal 4: Use the same way forward for CLTD and OLTD on the core requirements as much as possible. 
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