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1
Introduction
Dual-Band Dual-Cell HSDPA (DB-DC_HSDPA) has been introduced in Rel-9 and the new WI to introduce 4C-HSDPA across dual bands has started in Rel-10. To allow for Rx diversity in a small form factor, the use of a diplexer or a quadplexer has been assumed to allow sharing of an antenna across bands. In order to derive the Tx and Rx core requirements for Dual-Band HSDPA (DB-DC-HSDPA and 4C-HSDPA), it is essential to identify the additional insertion loss due to the use of the diplexer or quadplexer [1, 2].
In this contribution, we re-investigate the additional insertion loss for each band combination in DB-DC-HSDPA.
2
Additional Insertion Loss
For the bands I/VIII and I/V combination, it can be assumed that the diplexer can be used for a low/high band separation. As per a diplexer manufacturer’s data sheet [3], the state of the art diplexer for these band combinations introduces about 0.5 dB insertion loss. Since the insertion loss of the diplexer will be added on top of the existing duplexer insertion loss, 0.5 dB will be the additional insertion loss for a dual-band device for the bands I/VIII and I/V combinations compared to the single band device.
For the bands II/IV combination, it is inevitable to re-design the existing duplexers to protect the bands from each other, which results in the design of a quadplexer. Unfortunately there is no public part and data available for the bands II/IV quadplexer. Based on preliminary feedback from multiple component vendors, we have concluded that 1 dB additional insertion loss is needed to maintain the existing Tx/Rx isolation requirement. 
Table 1 summarizes the additional insertion loss for each band combination in DB-DC-HSDPA.
Table 1: Additional insertion loss for DB-DC-HSDPA configuration

	DB-DC-HSDPA Configuration
	UL Band
	DL Bands
	Additional

Insertion Loss (dB)

	1
	I or VIII
	I and VIII
	0.5

	2
	II or IV
	II and IV
	1

	3
	I or V
	I and V
	0.5


3
Impacts on Tx core requirements

As pointed out in [1], additional insertion loss issue in the UL Tx chain due to the diplexer/quadplexer exists with Rel-9 DB-DC-HSDPA. However, it was overlooked during the Rel-9 DB-DC-HSDPA study, although it has been captured in Rx core requirements by relaxing the REFSENS for the bands II/IV combination. We propose that any UE which supports DB-DC-HSDPA be allowed to reduce the max power by the amount of additional insertion loss for each band combination in order not to sacrifice the UE battery life and heat dissipation. It should also be noted that for a DB-DC-HSDPA capable UE, even if the UE is operating in a single band mode, the max power is still limited by the diplexer/quadplexer. Therefore, the max power in a single band mode will be reduced accordingly.
4
Impacts on Rx core requirements

During Rel-9 DB-DC-HSDPA study, reference sensitivity was increased by 1 dB only for the bands II/IV combination. For bands I/VIII and I/V combinations, reference sensitivity remains the same as in Rel-8 DC-HSDPA, which means that it effectively tightens the requirements. Since it is desirable to have a consistent framework to derive the minimum requirements, we also propose increasing the reference sensitivity for bands I/VIII and I/V combinations by 0.5 dB corresponding to the additional insertion loss.

5
Conclusions
In this contribution, we have re-investigated the additional insertion loss for each band combination in Rel-9 DB-DC-HSDPA. As a result, it is proposed that any UE which supports DB-DC-HSDPA be allowed to reduce the max power by the amount of additional insertion loss for each band combination in order not to sacrifice the UE battery life and heat dissipation. It is also proposed that the reference sensitivity for bands I/VIII and I/V combinations be increased by 0.5 dB corresponding to the additional insertion loss.
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