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1 Introduction
In RAN1#57bis, the DPCCH power limit for secondary carrier was discussed. It is FFS whether to introduce a secondary DPCCH power cap. In this document, we further discuss this issue and provide our proposals. 
2 Discussion
2.1 Power limitation on DPCCH of secondary carrier
In the contribution [1], it was proposed that an absolute threshold is introduced to limit the maximum DPCCH power on the secondary carrier. The motivation to limit power on the secondary carrier is to ensure the quality of the primary carrier. The reasons include:

· Radio link failure (restore) is likely to be based on the primary carrier.
· UE transmission power resource is shared between uplink carriers.

· HS-DPCCH is only transmitted on the primary carrier.

· Uplink coverage can be maintained as long as one of the carriers has sufficient quality.
When the secondary carrier is activated, Node B will send the TPC commands according to high layer configured TPC pattern until uplink synchronisation is achieved. UE will increase its DPCCH transmission power continuously during uplink synchronization procedure. If UE becomes power limited, power scaling will first be applied on E-DPDCHs of the primary carrier, which brings harm to the performance of the primary carrier. The situation becomes more severe if uplink synchronisation can not be achieved timely. Therefore, it is desirable to limit the power of the secondary carrier before uplink synchronisation is achieved. If an absolute threshold is set to limit the maximum DPCCH power on the secondary carrier, UE transmission power resource may not be used efficiently. For example, if DPCCH power on the secondary carrier has reached the power threshold, and there is still unused power for the UE, but UE can not use the residual power for uplink synchronisation on the secondary carrier. So an adaptive power threshold for the maximum DPCCH power on the secondary carrier could be computed as:
Pmax,tx2= Pmax,tx – αPtx,1
Where, Pmax,tx2  is the power threshold for the secondary carrier; 
Pmax,tx = min {Maximum allowed UL TX Power, Pmax}  is the UE maximum transmission power;
Maximum allowed UL TX Power is set by UTRAN;
Pmax is the UE nominal maximum output power according to the UE power class.
Ptx,1 is the total transmit power on the primary carrier. α is the power percentage of Ptx,1. 
For example, the adaptive power threshold is equal to the residual power of UE, if α = 1. It determines the minimum available power ensured for primary carrier. The quality of primary carrier will be ensured during uplink synchronisation achievement procedure on the secondary carrier. 

Once uplink synchronisation is established for the secondary carrier, the normal inner loop power control takes effect. If the power of the secondary carrier is still limited to a threshold, Node B can not exactly know whether the power of the secondary carrier has reached the power threshold, and the normal ILPC and OLPC are impacted. The quality of the secondary carrier may significantly deteriorate. Thus, it is preferred not to just apply power limit on secondary carrier to any threshold. At this stage, power scaling will be applied when UE becomes power limited. 
However, UE can not exactly know when the uplink synchronisation is established. The main motivation of power limitation is to control the power of DPCCH only transmission during uplink synchronisation procedure. We can assume that uplink synchronisation has been achieved when Npcp radio frames power control preamble has finished, or when uplink DPDCH/E-DPCCH/E-DPDCH transmission starts, before which only DPCCH is transmitted. 
Proposal 1: The maximum DPCCH power on the secondary carrier shall not exceed an adaptive threshold before power control preamble has finished. Power of the secondary carrier shall not be limited to this threshold once power control preamble has finished. The adaptive threshold is computed as
Pmax,tx2= Pmax,tx – αPtx,1
The mechanism of adaptive power limitation on the DPCCH of secondary carrier is essentially a power scaling scheme. Especially, if α = (1+ (ed,min /c)2 + (ec /c)2 + (hs /c)2) / (1+ (ed /c)2 + (ec /c)2 + (hs /c)2) , it means the power on the primary carrier can be scaled down at most when ed is reduced to ed,,min, before the power of the secondary carrier is limited. Then, if needed, only power on the secondary carrier shall be reduced. Equal scaling shall not be applied on the primary carrier until Pmax,tx =  αPtx,1. In this situation, it is actually the same power scaling procedure as proposed in [3], since there is no E-DPDCH transmission before power control preamble has finished on the secondary carrier. It is simple to apply a uniform power scaling scheme before and after power control preamble has finished. 
Proposal 2: If the proposed power scaling scheme in [3] is agreed, the separate mechanism of power limitation on the secondary carrier shall not be needed. 
2.2 Initial DPCCH transmit power setting for secondary carrier
The initial DPCCH transmit power setting is agreed as described in the draft 25.214 CR [2], as follows.
In case the synchronisation procedure A is executed because the UE receives an HS-SCCH order to activate the secondary uplink frequency, then the initial DPCCH transmit power is computed as 

Uplink DPCCH transmit power = PDPCCH,1 – UE_Sec_Tx_Power_Backoff

where PDPCCH,1  is the DPCCH transmit power on the primary uplink frequency and UE_Sec_Tx_Power_Backoff is set by higher layers.
If the initial DPCCH transmit power on the secondary carrier is set as described above, the total transmission power of UE may exceed maximum transmission power. Then power of E-DPDCHs on the primary carrier shall be scaled down. It is not desired that initial DPCCH transmission on the secondary carrier brings harm to the quality of the primary carrier. To ensure the quality of the primary carrier, initial DPCCH transmit power of secondary carrier should not exceed the residual power of UE at the time DPCCH of secondary carrier starts transmission. So we propose that initial DPCCH transmit power is computed as
Uplink DPCCH transmit power =min {PDPCCH,1 – UE_Sec_Tx_Power_Backoff,  Pmax,tx –Ptx,1}

Where Ptx,1 is the total transmit power on the primary carrier. 
Proposal 3: Initial DPCCH transmit power of secondary carrier should not exceed the residual power of UE at the time DPCCH of secondary carrier starts transmission. It is computed as
Uplink DPCCH transmit power =min{ PDPCCH,1 – UE_Sec_Tx_Power_Backoff,  Pmax,tx –Ptx,1}

3 Conclusion 

This contribution discussed power limitation on DPCCH of secondary carrier. If a uniform power scaling scheme as in [3] is not adopted, an adaptive threshold for the DPCCH power of secondary carrier before power control preamble has finished should be introduced. It is also desirable that the initial DPCCH transmit power setting respects the UE maximum transmission power. It is proposed:

Proposal 1: The maximum DPCCH power on the secondary carrier shall not exceed an adaptive threshold before power control preamble has finished. Power of the secondary carrier shall not be limited to this threshold once power control preamble has finished. The adaptive threshold is computed as
Pmax,tx2= Pmax,tx – αPtx,1
Proposal 2: If the proposed power scaling scheme in [3] is agreed, the separate mechanism of power limitation on the secondary carrier shall not be needed. 
Proposal 3: Initial DPCCH transmit power of secondary carrier should not exceed the residual power of UE at the time DPCCH of secondary carrier starts transmission. It is computed as
Uplink DPCCH transmit power =min{ PDPCCH,1 – UE_Sec_Tx_Power_Backoff， Pmax,tx –Ptx,1}
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