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1 Background
At RAN4#60bis meeting in Zhuhai, the UE core requirements were discussed and several proposals in [1~10] are agreed during the meeting. This contribution captures all these agreed proposals.
2 Agreements
· UE Maximum Output Power

Proposal: Introduce Class 3/3bis for Rel-11.
· Frequency Error
Proposal: Reuse the existing requirement per antenna port for frequency error. 
· Minimum Output Power
Proposal: Apply -50 dBm minimum output power requirement per antenna port. 
· Transmit OFF power
Proposal: Apply -56dBm transmit OFF power requirement per antenna port. 

· Occupied Bandwidth
Proposal 1: Adopt “Per UE” requirement. For each antenna port, the upper frequency and lower frequency can be obtained as for the legacy requirement. Occupied Bandwidth is then defined by Max(Upper Frequency1, Upper Frequency2) - Min(Lower Frequency1, Lower Frequency2).
Proposal 2: Apply the existing requirements.

· SEM

Proposal: Apply current SEM requirements per antenna port.
· ACLR 
Proposal: Apply the current ACLR requirement per antenna port. 

· Spurious emissions
Proposal: Apply the current spurious emissions requirements per antenna port.

· Time alignment error
Proposal 1: Time alignment between transmitter branches should be defined for ULTD transmission.
Proposal 2: Performance loss caused by time alignment error shall be evaluated.
· Transmitter modulation
Proposal: Use the existing requirements for each antenna connector for EVM/Peak code domain error/Relative Code domain error for same transmit power configuration. 
· Applicability of the CLTD requirements to OLTD
Proposal 1: It is agreed in principle to apply the same core requirements for CLTD to OLTD BF if there is commonality.
In addition, for convenience we list all the approved proposals and the progress on ULTD up to RAN4#60bis in the Annex.
References
[1] R4-114982
Discussion on open issues for ULTD 
 Huawei, HiSilicon
[2] R4-114983
ULTD Transmitter characteristics: Output RF spectrum emissions 
 Huawei, HiSilicon
[3] R4-114985
ULTD Transmitter characteristics: Time alignment error
   Huawei, HiSilicon
[4] R4-114988
ULTD Transmitter characteristics: Transmitter modulation
Huawei, HiSilicon
[5] R4-115098
UE maximum output power for CLTD
  Qualcomm Incorporated
[6] R4-115099
Transmit OFF power for CLTD
 Qualcomm Incorporated
[7] R4-115113
Analysis of the UE core requirements for CLTD  
ST-Ericsson/Ericsson
[8] R4-115211
Impact of Time Alignment Error on the UL CLTD performance
Nokia Siemens Networks
[9] R4-115358
UE Tx core requirements for OL ULTD
Magnolia Broadband Inc.
[10] R4-115362
Analysis of the phase discontinuity and phase misalignment for CLTD
  ST-Ericsson/Ericsson
3 Annex

The approved proposals on ULTD up to RAN4#60 are summarized as following:

RAN4#59AH

1) 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.
Option A: Have measurements per antenna. Compare them against per antenna requirement defined for a CLTD UE.
Option B: Have measurements per antenna. Combine the measurements and compare them against per UE requirement defined for a CLTD UE.

2) Apply existing requirements on each antenna port for UE relative code domain power accuracy.
3) Adopt “Per Antenna” requirement for frequency error.

RAN4#60
1) Transmit power
Proposla 1: Define the UE maximum output power per UE for UE with transmit diversity. For maximum output power tolerance, the upper limit shall be maintained and the lower limit is FFS.
Proposla 2: Define MPR per UE.
2) Define inner loop power control requirement per antenna port and apply the existing requirements.
3) Define Transmit OFF power per antenna port.
4) CLTD not be considered with the DC-HSUPA feature for Rel-11.

5) Apply current change of TFC requirements to each transmitter port for UE with transmit diversity. 

6) Apply current power setting requirements to each transmitter port for UE with transmit diversity. 

7) Apply current HS-DPCCH requirements to each transmitter port for UE with transmit diversity

8) Adopt “Per Antenna” requirement for EVM.
9) LS on the need of "per band CLTD capability" signalling
RAN4#60bis
1) UE Maximum Output Power

Proposal: Introduce Class 3/3bis for Rel-11.
2) Frequency Error
Proposal: Reuse the existing requirement per antenna port for frequency error. 
3) Minimum Output Power
Proposal: Apply the requirement per antenna port and re-use the same legacy requirements for UE with CLTD. 

4) Transmit OFF power
Proposal: Apply a -56 dBm transmit OFF power requirement per antenna port. 

5) SEM

Proposal: Apply current SEM requirements per antenna port.
6) ACLR 
Proposal: Apply the current ACLR requirement per antenna port. 

7) Spurious emissions
Proposal: Apply the current spurious emissions requirements per antenna port.

8) Time alignment error
Proposal 1: Time alignment between transmitter branches should be defined for ULTD transmission.
Proposal 2: Performance loss caused by time alignment error shall be evaluated.
9) Transmitter modulation
Proposal: For EVM/Peak code domain error/Relative Code domain error, use the existing requirements for each antenna connector for same transmit power configurations. 
10) Apply agreed proposals for CLTD to OLTD

Proposal 1: It is agreed in principle to apply the same core requirements for CLTD to OLTD BF if there is commonality.
11) LS on "per band OLTD capability" signalling
Proposal: The LS was agreed to send to RAN2.
The progress for core requirement is summarized as following
:

	Section Number in 25.101
	UE Transmitter Characteristics
	Status
	Testing method
	Comment

	6.2.1
	UE maximum output power
	Open
	Per UE
	For maximum output power tolerance, the upper limit shall be maintained and the lower limit is FFS.

	6.2.2
	UE maximum output power with HS-DPCCH and E-DCH
	Open
	Per UE
	 MPR requirement is FFS.

	6.2.3
	UE Relative code domain power accuracy
	Completed
	Per antenna
	 

	6.3
	Frequency Error
	Completed
	Per antenna
	

	6.4.1
	Open loop power control
	Completed
	 
	Open loop PC is not needed for ULTD

	6.4.2
	Inner loop power control in the uplink
	Completed
	 Per antenna
	 

	6.4.3
	Minimum output power
	Completed
	 Per antenna
	 

	6.4.4
	Out-of-synchronization handling of output power
	 Open
	 
	This aspect will be discussed in RAN 1 first.

	6.5.1
	Transmit OFF power
	Completed
	 Per antenna
	 

	6.5.2
	Transmit ON/OFF Time Mask
	 Open
	 
	 

	6.5.3
	Change of TFC
	Completed
	Per antenna
	 

	6.5.4
	Power setting in uplink compressed mode
	Completed
	Per antenna
	 

	6.5.5
	HS-DPCCH
	Completed
	Per antenna
	 

	6.6.1
	Occupied bandwidth
	Open
	
	

	6.6.2.1
	Spectrum emission mask
	Completed
	Per antenna
	 

	6.6.2.2
	Adjacent Channel Leakage power Ratio (ACLR)
	Completed
	Per antenna
	 

	6.6.3
	Spurious emissions
	Completed
	Per antenna
	 

	6.7
	Transmit Intermodulation
	 Open
	 
	 

	6.8.1
	Transmit Pulse Shape Filter
	 Open
	 
	 

	6.8.2
	Error Vector Magnitude
	Open
	 Per antenna
	Use the existing requirements for each antenna connector for same transmit power configurations

	6.8.3
	Peak Code Domain Error
	 Open
	 Per antenna
	Use the existing requirements for each antenna connector for same transmit power configurations 

	6.8.3a
	Relative code domain error
	 Open
	 Per antenna
	Use the existing requirements for each antenna connector for same transmit power configurations 

	6.8.4
	Phase discontinuity for uplink DPCH
	 Open
	 
	 

	6.8.5
	Phase discontinuity for HS-DPCCH
	 Open
	 
	 

	6.8.6
	Phase discontinuity for E-DCH
	 Open
	 
	 

























































































� Note this table is applicable for CLTD. The applicability to OLTD BF will be confirmed based on the agreed proposal above: “It is agreed in principle to apply the same core requirements for CLTD to OLTD BF if there is commonality”.
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