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1. Introduction
In TSG-RAN meeting #43, a new work-item was agreed[1], focusing on introducing support for different bands for Dual-Cell HSDPA. The work-item description specifies that a a feasibility study focusing on a selected set of band combinations is to be performed by RAN4. This contribution aims to conduct a brief feasibility study for the particular band combinations that has been agreed to be prioritized by RAN.

2.  Specification of band combinations

In [1], the following combinations are mentioned for further study:

· Region 1:

· The combination of a cell operating in the 900 MHz band and a cell operating in the 2100 MHz band i.e bands 1 and 8.
· Region 2:

· The combination of a cell operating in the PCS and a cell operating in the AWS band. i.e bands 2 and 4 (band 10 could also be considered but is not explicitly treated).
· Region 3:

· No particular combination of bands was indicated in [1], although it was noted that more than one combination could be considered.
The following sub-sections comment on the feasibility for supporting different bands for each region. No feasibility study for region 3 has been done due to the current lack of a specific combination to study. The discussion is limited to the option of enabling receive diversity reception for both bands simultaneously.
3. Feasibility for Region 1

Figure 1 illustrates the frequency allocation for bands 1 and 8. As can be seen the two bands are well separated in frequency which opens up for the possibility of using the setup depicted in Figure 2, where a diplexer is used to separate the two bands. Since diplexers with the correct specifications for this scenario are available on the market it can be concluded that the proposed combination of bands for region 1 seems feasible using a single antenna pair. 
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	Figure 1. Frequency allocation for bands 1 and 8
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	Figure 2. Example of diplexer-duplexer configuration to facilitate simultaneous reception of bands 1 and 8 with single antenna.


4. Feasibility for Region 2

Figure 3 illustrates the frequency allocation for bands 2 and 4. As can be seen from the allocation, the frequency arrangements for these two bands make it infeasible to use the same solution as could be used in region 1 (Figure 2). Instead two alternatives are brought up for discussion in this study;
1. The most straightforward solution from a theoretical perspective would be to use a quadruplexer supporting the two bands as depicted in Figure 4.
2. The second option would be to use separate antennas for the different bands.

For option 1, more investigations are needed to confirm whether the performance of the triplexer/quadruplexers would be good enough to satisfy the existing single carrier requirements. Option 2 of would also be feasible but would be less attractive from a form factor point of view, since four antennas would be needed in order to support receive diversity.
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	Figure 3. Frequency allocation for bands 2 and 4
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	Figure 4. Support for simultaneous reception of bands 2 and 4 through the use of a quadruplexer.


5. Impact on RAN4 specifications in 25.101

5.1. Impact on RF requirements

5.1.1 Impact on RF requirements for region 1
The components illustrated in Figure 2 are expected to have an insertion loss that is comparable to existing duplexers. Furthermore since the solution in Figure 2 improves the selectivity compared to using one duplex filter per band, no need for relaxation of sensitivity and blocking requirements is foreseen.
5.1.2 Impact on RF requirements for region 2

A more detailed study of the characteristics of suitable quadruplexers is needed before a firm conclusion on the impact on RF requirements can be made. In particular, it should be investigated whether the quadruplexer performance with respect to  selectivity, isolation and insertion loss is expected to be good enough not to cause any need for relaxations in the areas of sensitivity and  blocking. 
5.2. Impact on Performance requirements

Since the receiver is expected to use independent processing for each individual carrier, we propose to create requirements by scaling the single carrier requirements. This would be equivalent to re-using the existing rel. 8 performance requirements for DC-HSDPA. 

5.3. Impact on CQI requirements

Since the receiver is expected to use independent processing for each individual carrier, we propose to create requirements by applying the single carrier requirements to each carrier independently. This would be equivalent to re-using the existing rel. 8 CQI requirements for DC-HSDPA. 
6. Conclusion

Alternative front end architectures enabling the simultaneous reception of two bands in region 1 and region 2 according to the proposed prioritization of band combinations agreed in TSG-RAN #43 have been shown. The conclusion is that support for simultaneous reception of  the band combinations proposed is feasible. Further investigation on the need for receiver requirement relaxations for the combination of  bands 2 and 4 in region 2 is needed.
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