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1
Introduction
Simultaneous support of dual band Rx operation needs to be handled with introduction of DB-DC-HSDPA and dual band 4C-HSDPA. A diplexer/triplexer/quadplexer was considered to be necessary to achieve cross band isolation in the UE receiver. Different UE architectures have been assumed when the additional insertion loss due to the use of a diplexer/triplexer/quadplexer was assessed for core requirements analysis. In this contribution, two widely considered architectures are compared and corresponding additional insertion loss is analyzed.
2
Additional Insertion Loss Analysis
Two UE architectures were mostly considered when additional insertion loss analysis is performed against the legacy single band only operation. Here the single band operation means the UE supports only one band at a time. The UE would be still able to support multiple bands for roaming. A typical RF front-end architecture of the UE supporting the single band operation is shown in Figure 1 assuming a single antenna. There is an antenna followed by the switchplexer. The duplexer for each band is connected to the switchplexer.
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Figure 1 UE architecture supporting single band operation

One of the UE architectures supporting dual band HSDPA operation is shown in Figure 2, where bands I/VIII and bands II/IV dual band operations are supported. As seen in Figure 2, a diplexer is placed between the switchplexer and duplexer to support bands I/VIII operation, a quadplexer is connected to the switchplexer to support bands II/IV operation. Compared to the UE architecture supporting the single band operation, the additional insertion loss in the RF chain is the insertion loss due to the diplexer assuming a high/low band combination.
The other UE architecture [1, 2] supporting dual band HSDPA operation is shown in Figure 3 assuming the same bands as in Figure 2. In a UE architecture in Figure 2, a diplexer is connected to the antenna. The assumption here is that the diplexer covers all high frequency bands in one port and all low frequency bands in the other port. Two switchplexers are connected to the diplexer. All high frequency bands are connected to one switchplexer and all low frequency bands are connected to the other switchplexer. 

It was claimed in [1] that the total insertion loss could be reduced by replacing a big switchplexers in Figure 2 with two small switchplexers in Figure 3. However, the commonly assumed maximum insertion loss in the diplexer is 0.5 dB (only for low/high combinations) and this cannot be fully compensated by the reduction of insertion loss in the switchplexer. For example, the maximum insertion loss in SP5T for bands I/V/VIII is 0.65 dB [3] and the maximum insertion loss in SP10T for the same bands is 0.86 dB [4]. By using a smaller switchplexer, it might be possible to reduce the total insertion loss by 0.2 dB, but there is still an additional insertion loss of 0.3 dB in the architecture in Figure 3 compared to the architecture in Figure 1.
It also should be noted that a typical diplexer does not cover the frequency bands around 1500 MHz such as bands XI. If a diplexer were to support band XI together with other high frequency bands such as band I, the insertion loss in the diplexer may need to be increased further. Therefore, if the UE were to support band XI in the UE architecture in Figure 3, the insertion loss gain from the use of a small switchplexer could be washed out.
At last the UE architecture in Figure 3 cannot support bands I/XI combination which is currently specified as a part of new DB-DC-HSDPA WI [5]. This was also indicated in [2]. We observe that both UE architectures have its own merits compared to the other. Therefore, we should not derive the requirements based on one particular UE architecture; instead we should allow some flexibility in the design when we derive the core requirements for dual band HSDPA.
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	Figure 2: UE architecture I supporting dual band operation
	Figure 3: UE architecture II supporting dual band operation


3
Conclusions

In this contribution, two widely considered UE architectures were compared and corresponding additional insertion loss was analyzed. Based on the analysis, it is proposed that 0.5 dB additional insertion loss is used for the derivation of core requirements for bands I/VIII and I/V combinations in DB-DC-HSDPA and dual band 4C-HSDPA.
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