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1		Introduction 
In RAN4#74bis, companies presented their impact analysis on RF and RRM requirements due to HSPA dual band uplink carrier aggregation. The key open item[3] was whether to use two full power PAs or define a new maximum output power limit across both carriers. Some additional RF analysis is required when two full power PAs are enabled (for this HSPA WI, we cannot leverage most of the RF analysis from LTE inter-band uplink CA work since LTE decided to back-off the Tx power of each chain by 3dB). This paper presents the impact of using two PAs at full power on the cross-modulation requirement.
Cross-Modulation (XMOD) is a third-order intermodulation phenomenon due to an Adjacent Channel Blocker and the UE’s two simultaneous transmit signals one in each band. XMOD is generated in the receiver’s LNA. The impact of this will be analysed in this paper. 
The signal paths (and worst case levels) for XMOD generated in the B1 LNA due to the B1 PA output leakage through the duplexer (blue line), B8 UE PA output leakage through diplexer (pink line) and the adjacent channel blocker into B1 (red line) are shown in the figure below.
[image: ]
Figure 1  XMOD Component Signal Paths and Levels
The HSPA DB UL CA Rel-13 work item addresses 3 band combination configurations. Configuration 1 is B1+B8, Configuration 2 is B1+B5 and Configuration 3 is B2+B5. Note that Configuration 1 (B1/B8) is addressed herein. This configuration represents the worst case scenario, since no Band Offset factor (i.e. additional front end losses) are used, hence the results apply to DB-DC-HSUPA Configuration 2 & 3. 
2	ACS Requirements Impact Assessment  
All three configuration are LB/MB combinations therefore the ‘other UL’ is relatively far from the RX channel. For example, for Configuration 1, the Band 1 UL is 190MHz away from the RX channel, while the Band 8 UL is ~1240MHz away. A simulation tool was previously developed to analyze single UL XMOD for DC-HSUPA in conjunction with ACS compliance. This tool was modified for DB-DC-HSUPA. The modifications include the addition of the second UL HSUPA carrier and the increase in sampling to accommodate the frequency offset of the second UL. 
[bookmark: _GoBack]ACS testing occurs at REFSENS + 14dB [1], hence the acceptance criteria is elevated as well [2]. The table below shows the relative offset frequencies between the victim channel frequency and the two UL carriers. For example, in configuration 1, B1 victim is the B1 Rx channel and is referred to as RX_1 and B1 Tx channel is refered to as UL_1 while B8 Tx channel is UL_2. Similarly, in configuration 1, B8 victim is the B8 Rx channel and is refered to as RX_1 and B8 Tx channel is referred to as UL_1 while Band 1 Tx channel is UL_2.

	Configuration
	UL_1 Frequency Offset from RX_1 (MHz)
	UL_2 Frequency Offset from RX_1 (MHz)

	Configuration 1
B1 Victim
B8 Victim
	
190
45
	
1240
1010

	Configuration 2
B1 Victim
B5 Victim
	
190
45
	
1300
1070

	Configuration 3
B2 Victim
B5 Victim
	
80
45
	
1120
1000


Table 1  Relative Offset Frequencies
The following analysis corresponds to Configuration 1 which is the worst case scenario in terms of UL frequency offsets with respect to victim Rx.
The figure below show the AC Blocker (Blue plot) at LNA input, unfiltered XMOD product (Red plot) and filtered XMOD product (Green plot), with the Band 8 UL OFF. This establishes the baseline.
[image: ]
Figure 2 XMOD with Band 8 UL OFF
The figure below show the AC Blocker (Blue plot) at LNA input, unfiltered XMOD product (Red plot) and filtered XMOD product (Green plot), with the Band 8 UL ON.
[image: ]
Figure 3  XMOD with Band 8 UL ON

Although the above two figures appear similar, there is an increase in the filtered XMOD with Band 8 ON by 0.5dB. This 0.5dB degradation in ACS performance with DB-DC-HSUPA is minimal and not expected to impact the UE.  
Proposal 1: For DB-DC-HSUPA, there is no change required to the ACS requirement. 
3	Conclusion
This paper has analysed the impact of DB-DC-HSUPA on the ACS requirements due to XMOD and made the following proposal:
Proposal: For DB-DC-HSUPA, there is no change required to the ACS requirement. 
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