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1 Introduction
Uplink Transmit Diversity for HSPA including OLTD and CLTD WI has been approved in RAN plenary Meeting #50 [1]. In this contribution, we initiate a discussion on some considerations of RF core requirement and also some proposals on ULTD.
2 Discussion on BFTD
This section focuses on BeamForming Transmit Diversity (BFTD) as a way to implement UL transmit diversity. 
2.1 BFTD architecture
The following diagram is a block diagram of BFTD transmitter.
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Figure 1 Block Diagram of BFTD transmitter
In Idle and CELL_FACH state, the BFTD capable UE could perform legacy RACH procedures as defined in TR25.863 without enabling BFTD. In order to avoid potential performance degradations associated with PRACH coverage it would be necessary to require (and test) that BFTD capable UEs only transmit from one antenna in states other than CELL_DCH. It is similar to the single antenna port mode option 1 (section 2 in [2]) in LTE UL-MIMO.
BFTD capable UE in single antenna mode may need to be studied to satisfy the Rel-9 Tx requirements for backward compatibility.
When the UE is configured in BFTD mode, it is necessary to specify a fixed beamforming weight in order to limit test cases. All transmitter and receiver requirements should apply in a specified BFTD configuration which is FFS.
2.2 Transmitter requirement
A BFTD capable UE has a different architecture compared to Rel-9 UE which only has one transmiter antenna. In BFTD, how could we define each TX requirement? The following table is our initial consideration on each transmit requirement.
Table 1 Consideration on each transmit requirement
	TX requirement
	Comments

	Transmit power
	UE maximum output power
	It may be defined as the sum of the maximum output power at each UE antenna connector.

	
	MPR
	Since the MOP is defined per UE, it may be also defined per UE. 

	
	UE Relative code domain Power accuracy
	The relative code domain power accuracy should be also defined per UE. The accuracy maybe need be further studied due to the total output power shall met the SAR limits (25 dBm).

	Frequency error
	Frequency error
	No change for each antenna connector

	Output power dynamics
	Power control
	The power control tolerance should apply to the sum of output power at each transmit antenna connector.

	
	Minimum output power
	Need to be further studied

	Transmit ON/OFF power
	Transmit OFF power
	Need to be further studied

	
	Transmit ON/OFF time mask
	Need to be further studied

	
	Change of TFC
	The power step tolerance should apply to the sum of output power at each transmit antenna connector.

	
	Power setting in uplink compressed mode
	The power step tolerance should apply to the sum of output power at each transmit antenna connector.

	Output RF spectrum emissions
	Occupied bandwidth
	No change for each antenna connector

	
	SEM
	The requirement is a relative value in TS 25.101. Whether apply the current requirement to each antenna connector in BFTD can guarantee the whole requirement need further studied.

	
	ACLR
	The requirement is a relative value in TS 25.101. Whether apply the current requirement to each antenna connector in BFTD can guarantee the whole requirement need to be further studied.

	
	Spurious emissions
	Need to be further studied

	Transmit Intermodulation
	Transmit Intermodulation
	The requirement is a relative value in TS 25.101. Whether apply the current requirement to each antenna connector in BFTD can guarantee the whole requirement need to be further studied.

	Transmit modulation
	Transmit pulse shape filter
	No change

	
	EVM
	No change for each antenna connector

	
	PCDE
	No change for each antenna connector

	
	Phase discontinuity
	No change for each antenna connector


In addition, time alignment error requirement in UL-MIMO addresses the time difference between signals from two transmit braches. This requirement specifies the transmit time delay uncertainty or group delay ripple of RF components on each transmit branch. It is also necessary to limit the time alignment error between different transmit branches for BFTD as for LTE UL-MIMO. Otherwise, the TAE would decrease BS demodulation performance. 
The relative phase discontinuity between the two transmit branches may too need further investigation.
2.3 Receiver requirement
There is no beamforming algorithm in downlink receiver in this WI feature, therefore for the receiver requirement it is expected that no big changes are needed for BFTD. The impact to the receiver performance due to two transmit branches, such as receiver sensitivity, is FFS.
3 Conclusion
In this contribution, we launch an initial discussion on some considerations of RF core requirement and welcome further discussion from interested companies.
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