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Introduction
In meeting RAN 4 #61 RAN 4 has received an LS from RAN 1 where the following activation states were described.

	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.

After offline discussion in the last meeting it was agreed to analyse further whether or not to introduce capabilities linked to the support of certain sub-group of activation states. Moreover reference architectures should have been provided to base the requirements on and to progress on the work. 
This paper discusses the above mentioned issues and some remaining issues related to maximum output power. 
Discussion
Activation states grouping
In general introducing several capabilities may fragment the market for a particular feature, creating several UE sub-groups, even if it may provide some implementation flexibility. For this feature we consider the use of a single capability as follow:

Support of activation states 1+4+5
It should be noted that activation state 2 and 3 are not included. The reason is that that under activation states 2 and 3 the two PAs are loaded unevenly. This may introduce some inefficiencies from the UE perspective in terms of gain control for the PAs. This may adversely affect performance as relative phase discontinuity. It should be noted that PA load balancing was one of the reason considered to introduce the possibility to have a common precoder in the BS under the MIMO workaround work item. 
One possibility to include the support of activation state 2 and 3 is to allow for common precoder implementation in the UE as well.
Note that the use common precoder could be seen simply as the addition of additional precoding weights in activation state 1. Hence activation state 1 could  be extended to include activation state 2 and 3 with common precoder. This option would need to be discussed further.

The proposal is as follows:
Proposal 1: We propose here to consider a single capability with the support of only activation state 1,4,5, removing the possibility to support activation state 2 and 3. 
An LS may be needed to inform RAN 1.

Reference architecture
Three possible architecture as possible:
· 2 half power PAs
· 2 full power PAs
· 1 full and 1 half power PA

The use of the 2 half power PA would require either to change the definition of the maximum output power or to introduce a combiner after the PAs which may introduce high losses. 

Here we propose to allow for some UE implementation freedom by considering as reference architecture 1 full and 1 half power PA.

This is shown in Figure 1.
 (
Full power PA
DPCCH
DPDCH
HS-DPCCH
E-DPCCH
E-DPDCH
1
,
2,3,4
S-DPCCH
Modulation
Modulation
Duplex
Duplex
Half
 power PA
)

Figure 2. reference architecture.

It should be noticed that no switches are introduced in Figure 1.
The reason is that the use of switches introduces some additional insertion loss which deteriorate the performance under activation state 4, i.e. legacy transmission. Insertion loss creates some loss in coverage in legacy transmission which is considered to be unacceptable. 

However, if no switches are introduced the UE won’t be able to reach the legacy maximum output power requirements under activation state 5.

To summarize, a UE supporting CLTD with the reference architecture in Figure 1 
· will to able to achieve the same legacy requirements in terms of MOP for activation state 1 and 4 (without any impact on legacy transmission due to additional IL)
· will be able to achieve 3dB less than the legacy MOP level.

 
Proposal 2. Consider 1 full 1 half power PA as reference architecture. 
Proposal 3. Consider the same nominal legacy MOP level for activation state 1 and 4. Consider a reduced level of maximum output power (legacy MOP-3dB) for activation state 3.
 


Maximum Output Power: Relaxation of the tolerances
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 whether of not the lower limit of the tolerance needs relaxation is still under discussion.  
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 or for activation state 5). However the relaxation of the lower side of the tolerance clearly introduces some losses in terms of coverage.
Strictly speaking, according to the loss in accuracy level, when passing from a power level of 23dBm to 20dBm 0.5dB less accuracy is accepted. This would in principle require a relaxation of the lower side of the tolerances by 0.5dB.
A higher relaxation is of course needed if the target power is lower than 23dBm.
However we think that, in order to avoid reducing further the benefit of the CLTD feature and to avoid reducing the coverage level, this additional relaxation could be avoided. Hence we propose the following.
Proposal 4: Do not introduce relaxations of the lower side of the tolerance for the MOP level for activation state 1 or 5. 
Note that of course for activation state 4 the same legacy requirements without any relaxations are applicable.   
 
MPR
In previous meeting MPR was still an open question. By considering the architecture in Figure 1, it is clear than MPR is needed, hence it is proposed to consider the definition of MPR for CLTD as in the legacy case.

Proposal 5: Define MPR for the UE supporting CLTD. 

Conclusions
The proposals are as follows:

Proposal 1: We propose here to consider a single capability with the support of only activation state 1,4,5, removing the possibility to support activation state 2 and 3. 
An LS may be needed to inform RAN 1.

Proposal 2. Consider 1full_1 half power PA as reference architecture. 

Proposal 3. Consider the same nominal legacy MOP level for activation state 1 and 4. Consider a reduced level of maximum output power (legacy MOP-3dB) for activation state 3.

Proposal 4: Do not introduce relaxations of the lower side of the tolerance for the MOP level for activation state 1 or 5. 
Note that of course for activation state 4 the same legacy requirements without any relaxations are applicable.   

Proposal 5: Define MPR for the UE supporting CLTD. 
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