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Introduction
In previous meeting several agreements have been reached in the context of CLTD [1, R4-115468]. The list of agreements is provided here from [1]

	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
	 
	 



In this contribution we address: MOP, MPR, EVM, transmit intermodulation and transmit pulse shape filter.
Discussion
Maximum Output Power
It was previously agreed to define MOP per UE and keeping the same nominal MOP requirements as in the legacy case. The upper side of the tolerance would be specified by as in the legacy case, while the lower limit could be relaxed. 
In previous meeting document [2] showed that the lower side of the tolerances should be relaxed because of the loss of accuracy when measuring the half power on each antenna connector. The proposed value for most of the bands was 1dB. 
It should be noted that this loss in the accuracy level is only present when the power is halved on each antenna connector (i.e. when a symmetric beamforming is considered). However, RAN 1 has decided to consider different activation states (1to 5), where activation states 4 and 5 corresponds to antenna switching.  
The activation states are reported here:

	CLTD activation status
	Uplink channels

	
	DPCCH
	HS-DPCCH
	E-DPCCH
	E-DPDCH
	S-DPCCH

	1
	Primary pre-coding vector
	Secondary pre-coding vector

	2
	Physical antenna 1
	Physical antenna 2

	3
	Physical antenna 2
	Physical antenna 1

	4
	Physical antenna 1
	Not transmitted

	5
	Physical antenna 2
	Not transmitted



Under activation state 1, each PA will transmit P≤0.5Pmax. 
Under activation state 2/3, PA1 will transmit P1≤Pmax and the second PA P2≤(1-)Pmax
Under activation state 4, PA1 will transmit P1≤Pmax and the second PA P2=0.
Under activation state 5, PA1 will transmit P1=0 and the second PA P2= Pmax.

As can be seen, it may happen that under activation state 2 and 3 the PAs are not equally loaded. 

If activation states 2-5 are to be considered with half power PAs based architectures additional switches or combiners should be considered in order to make sure that the nominal combined maximum output power is maintained.
In particular a UE which support CLTD with 1 full power PA and 1 half power PA can be based on the following architecture:   
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Figure 1. possible architecture based on 1 full power PA and 1 half power PA

Where the second switch is needed in order to support activation state 2 and 3. If equally loaded PAs are considered then the second switch could be avoided. Hence it would be beneficial, in order to limit the IL to consider equally loaded PA and to limit the activation state 2 and 3 to certain power set up.

A UE which supports the feature with 2 half power PAs could be based on the following architecture:
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Figure 2. possible architecture based on 2 half power PA.

Note that Figure 1 and Figure 2 provides only an example of possible architecture and other alternatives are of course possible and depend on the UE implementation.. The presence of additional switches (1 or more) introduce additional insertion loss which may impact the lower side of maximum output power. 
The relaxation of the lower side of the tolerance could be also considered in order to account for the additional insertion loss introduced by the switches. It should be noted that the switches may also introduce additional IL for the legacy UE which supports CLTD.  Hence strictly speaking this would require as well a relaxation of the lower side of the tolerance in the legacy requirement for the UE which supports CLTD. Relaxations of the lower side of the tolerance means a loss in the coverage. Hence, as a compromise we propose the following:
Proposal: 
Consider the relaxation of the lower side of the tolerance of the MOP to account also for (some of the) additional IL due to the presence of the switches (this would mean to consider the relaxations of the lower side of the tolerance for all the activation states).
Do not apply relaxations to the legacy requirements.
MPR
In the last meeting contribution [3] presented our view for the MPR definition. In principle the CM may be impacted by addition of the S-DPCCH. The precoding weights and the S-DPCCH are used in such a way that the cubic metric will be the same on both antennas. RAN 1 has decided the following:
-          S-DPCCH is transmitted on the Q-branch: Code 31
The impact on the CM based on the choice of the code for S-DPCCH has been analyzed already in RAN 1 and it can be concluded that there is no need to modify the CM definition or the MPR definition due to the introduction of S-DPCCH. 

Other contributions suggested in the last meeting not to specify CM for CLTD when 2 full PAs are used. The rationale behind this proposal is that when full power PAs are considered each PA sees 3dB power reduction because of the beamforming. Hence strictly speaking under this conditions the MPR as defined in 25.101 for the legacy case it is not needed. However,
RAN 1 has decided to include antenna switching, which would require the full power transmission via antenna 1 or antenna 2. In this case the MPR should be considered.
Moreover, in case of half power PAs based architecture the MPR has to be introduced. Strictly speaking it would be needed only for the half power PA(s). In case of architectures based on 1 full power PA and 1 half power PA however the MPR should be applied to both the antenna branches to avoid any imbalance.
It should also be noted that the MPR considered in LTE UL MIMO. It would be beneficial to maintain the same approach for CLTD as well. 
Hence we propose the following:
Proposal: the same definition and requirements of CM and MPR can be reused for CLTD for each branch.
EVM
In previous contribution [3] it was shown that the total EVM level seen by the receiver when the UE supports CLTD can be expressed as follows:



Where the upper bound is achieved under full branch correlation and full channel correlation (which in reality it happens rarely), while the lower bound can be achieved when the two branches are totally uncorrelated (for any channel conditions. 
Indeed some leakage can occur when antenna switching is considered which can increase the amount of EVM which affects the signal transmitted from the single antenna. However this aspect can be considered negligible. 
It should be noted that the EVM value may depend on the transmitted power level depending on the PA implementation. Legacy UEs satisfy the current requirement in 25.101, i.e. the maximum EVM value should <= γ % for each transmit power level. It can be also assumed that the EVM at P-3dB can be slightly reduced.

Moreover, in order to make sure the tester can compare the detected signal with the correct constellation the EVM test should be performed with a fixed precoder. 
Activation state 1 with fixed precoder or activation state 2 or 3 with specific power levels could be considered.

Hence the proposal is as follows:
Proposal: apply the legacy EVM requirements per antenna port. Activation state 1 with fixed precoder or activation state 2 or 3 with specific power levels could be considered.

Transmit Intermodulation
It was already proposed in previous contributions to apply the same legacy requirements per antenna port. We agree with this proposal.

Pulse shaping
It was already proposed in previous contributions to apply the same legacy requirements per antenna port. We agree with this proposal.




Conclusions

The proposals are as follows:

Proposal:  Consider the relaxation of the lower side of the tolerance of the MOP to account also for (some of the) additional IL due to the presence of the switches (this would mean to consider the relaxations of the lower side of the tolerance for all the activation states). Do not apply relaxations to the legacy requirements.
Proposal:  the same definition and requirements of CM and MPR can be reused for CLTD for each branch.

Proposal:  apply the legacy EVM requirements per antenna port. Activation state 1 with fixed precoder or activation state 2 or 3 with specific power levels could be considered.

Proposal:  Transmit intermodulation apply the same legacy requirements per antenna port. 

Proposal: Pulse shaping: apply the same legacy requirements per antenna port. 
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