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1
Introduction
In RANWG4 #52, an ad-hoc meeting on DC-HSUPA was held, a summary of which was captured in [1]. The topic of specifying requirements for the transmitter characteristics for a DC-HSUPA UE was mainly discussed in this meeting. A few working assumptions were agreed upon and some items were listed as FFS. In [2], a detailed analysis was performed based on laboratory measurements to evaluate the impact of Tx noise in the Rx band due to a reduced spacing between Tx and Rx frequencies, relative to the occupied bandwidth of the DC-HSUPA waveform.
The following is an excerpt from ad-hoc meeting minutes [1] with regard to DL Rx Sensitivity requirements for DC-HSUPA.
Issues for discussion:

· relaxation in existing receiver sensitivity requirements for DC-HSDPA receivers vs. Additional MPR to achieve existing receiver sensitivity requirements for DC-HSDPA receivers

· more spectral analysis in the various different bands (Bands 2,5,6,8,11,12,13,14,19) to conclude
· Or test DC-HSDPA REFSENS only with a single uplink transmission, and leave the max power control up to network operation
Points made during discussions:

· NW can limit max UL TX power by RRC parameter to limit impact of sensitivity reduction

· related sensitivity reduction should be captured in some TBD manner 

Agreed way forward:

· further offline discussions
In [2], we concluded the following:

Based on this analysis, for these bands, we see the need to either relax the existing Rx REFSENS requirements or to introduce additional MPR to ensure that existing Rx REFSENS requirements are met.

In this contribution, we revisit the system study performed for DC-HSUPA in [3]-[5], and based on the applicability of DC-HSUPA in macro-cellular environments, we provide justification on not introducing a new DL Rx sensitivity requirement for DC-HSUPA UEs when both uplink carriers are configured.
2
Applicability of DC-HSUPA and Rx Sensitivity
In [3], as part of a system study on DC-HSUPA, a secondary carrier allocation algorithm was devised to avoid all users from operating in DC-HSUPA mode. It was determined in [3] and [4], that DC-HSUPA operation is not suitable at the cell edge for very large cells or when the path loss exceeds 127dB.
The following text is cut and paste from [3]:

The headroom limitation affects the cell edge users the most. To preserve the link budget and optimize user data rate, only the users with enough headroom should be given two carriers. Here enough headroom means the capability to fill the noise rise target at the Node B. With this in mind, we have included a simple path loss based carrier allocation algorithm in our simulations: a user will get two uplink carriers only if its path loss is smaller than 127 dB. At 127 dB pass loss, a user cannot fill the noise rise target (~5 dB) in our simulation. For such users, transmitting on both carriers would result in a loss in throughput due to the extra overhead.
The following text is cut and paste from [4]:

Dual carrier transmission can increase user burst rate significantly when the number of users in the system is low and cell size is small. The gains are diminishing as the number of users and cell size increase. On the other hand the achieved burst rates cannot be doubled by allowing dual carrier transmission due to additional DPCCH overhead required.
As a result, at the locations in the cell where DC-HSUPA is applicable, the receive signal strength from the serving NodeB cell is quite strong. For example, if a NodeB is transmitting at +43dBm, and the path loss equals 127 dB, the received signal is at -84dBm. This level is much stronger than the levels at which Rx sensitivity is measured for DC-HSDPA (e.g. -102.7 dBm/3.84 MHz in Band 1). Hence even if the transmit noise leaks into the receive band at levels measured in [2], we do not expect much performance impact to the DL due to the incoming signal being much above the noise floor. Hence we conclude that there is no need to specify a DL Rx sensitivity requirement when both uplink carriers are configured. It should be enough to test the DL Rx sensitivity requirement with a single uplink carrier configured.
Based on the above, we propose the following:
Proposal: Do not introduce a new DL Rx sensitivity requirement for a DC-HSUPA UE when both uplink carriers are configured.
3
Conclusions
Based on previous system study and analysis on DC-HSUPA in [3]-[5], we conclude that at the locations where DC-HSUPA is applicable in a macro-cellular network, since the path loss is not that large (~127dB), the receive signal strength at the UE (-84dBm/3.84MHz) is very strong. Hence, there is no need to study the Rx sensitivity impact at the UE due to DC-HSUPA operation. 
Proposal: Do not introduce a new DL Rx sensitivity requirement for a DC-HSUPA UE when both uplink carriers are configured.
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