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1
Introduction
Receive signal impact due to the transmission of DC-HSUPA has been studied in a couple of scenarios [1-3]. In [1], potential DC-HSDPA REFSENS degradation was studied in the case when DC-HSUPA is active. However, it was also shown [2] that at the locations where DC-HSUPA is applicable in a macro-cellular network, the path loss is not expected to be that large (<127dB). As a result, the receive signal strength at the UE (-84dBm/3.84MHz) is strong enough that with a reasonable operation of network, the second uplink carrier can be de-activated before the UE reaches a DC-HSDPA REFSENS region. Another paper analyzed the impact of DC-HSUPA transmission on DC-HSDPA intermodulation and blocking performance [3].
In this contribution, we propose additionally configuring the maximum total UL Tx power for DC-HSUPA. The justification for this additional configuration is also presented.
2
Protection of Rx Signal in DC-HSUPA
The baseline idea is that DC-HSUPA would not coexist with DC-HSDPA when DC-HSDPA is operating in REFSENS region. If the UE is in the DC-HSUPA region, the received signal for DC-HSDPA will be much higher than Tx leakage from the transmission of DC-HSUPA. However, there is no guarantee by the spec that the network will properly de-activate the secondary uplink frequency in DC-HSUPA.
In order to protect the downlink (DC-HSDPA) in such a case, the maximum total UL Tx power for DC-HSUPA could be limited using the current signaling in the spec when both uplinks are activated. However, it could unnecessarily limit single carrier uplink performance and coverage (when the secondary uplink carrier is de-activated), since the RRC signalling parameter “Max Tx power” is common to both single and dual cell operation on the uplink. 
Therefore, we are proposing the independent configuration of “Max Tx power” for the total transmit power of a DC-HSUPA waveform when both carriers are activated. When the secondary uplink carrier is de-activated, the UE will use the original “Max Tx power” for a single carrier. This additional “Max Tx power” for DC-HSUPA could be set to the same as “Max Tx power” for a single carrier, if the network is operating in a band where such a limitation is not necessary, e.g., such as the bands I/IV/VII/X where a duplex spacing is large enough to ignore Tx leakage to Rx band. If the network is operating in bands with relatively a small duplex spacing, e.g., such as the bands V/VIII/XI/XIX/XXI, the network can take advantage of this feature when the de-activation of the secondary uplink carrier may not result in the best performance.
Even blocking and intermodulation testing scenario (REFSENS + 3dB) for minimum requirements should not take place with DC-HSUPA transmission in a properly operated network. However, in the case of narrowband jammer where the UE is required to be protected at (REFSENS + 10dB), these RF scenarios may occur more often in practice. Therefore, there might be a need to limit the impact of dual uplink carriers, operating at maximum transmit power on the blocking and intermodulation performance. In the bands for which Tx-Rx frequency separation is not large enough, for the same amount of protection as in a 2DL/1UL configuration (Rel-8 DC-HSDPA), it is desirable to limit the maximum total Tx power of DC-HSUPA transmission. Therefore, our proposal to configure the “Max Tx power” for DC-HSUPA can be utilized in this case as well.
Proposal: 
Additionally configure “Max Tx power” for a DC-HSUPA UE. This value shall be valid when both uplink carriers are activated. If the secondary uplink carrier is de-activated, the original “Max Tx power” shall be used in the UE.
3
Conclusions
We presented the need for independent configuration of “Max Tx power” for DC-HSUPA and proposed additionally configuring “Max Tx power” for a DC-HSUPA UE. This value shall be valid when both uplink carriers are activated. If the secondary uplink carrier is de-activated, the original “Max Tx power” shall be used in the UE.
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