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1
Introduction
In [1], a work item on 4C-HSDPA was recently introduced in RAN #46. Furthermore in [2], an initial list of band combinations for the 4C-HSDPA work item was proposed. In RAN4 #54, two lists of scenarios comprising of band combinations and downlink carriers in each band were agreed and the LS [3] was sent to RAN, RAN WG1, RAN WG2 and RAN WG3. During RAN #47, the lists in [3] were further prioritized and the LS [4] was sent back to RAN4. The following scenarios were prioritized for Rel-10 time frame for 4C-HSDPA. In [5] and [6], the feasibility of each scenario in Table 1 was provided and concluded to be feasible.
Table 1: Band combinations of 4C-HSDPA for Rel-10 time frame [4]
	Scenario
	Band A
	Band B

	
	Band number
	Number of DL adjacent carriers
	Band number 
	Number of DL adjacent carriers

	2
	I
	3
	N/A
	N/A

	3
	I
	3
	VIII
	1

	5
	I
	2
	VIII
	1

	8
	I
	2
	V
	2

	9
	I
	2
	V
	1

	11
	II
	2
	IV
	2

	12
	II
	2
	IV
	1

	13
	II
	1
	IV
	2

	Note: this table is a subset of the priority #1 table in RP-100089/R4-101042; scenario number is based on RP-100089/R4-101042 and does not imply any further prioritization.


In this contribution, impact on UE Tx core requirements due to the introduction of 4C-HSDPA is provided.
2
Post PA Assumptions for 4C-HSDPA
In a UE, the PA is sized to ensure that the UE max power requirement (24 dBm for R99) is met across process variation and temperature. A typical UE UL RF architecture post-PA is shown in Figure 1.
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Figure 1: Typical UE RF architecture in UL path
The post PA loss is typically 3.5 dB and worst case ~4 dB. To meet the UE max power of 24 dBm at the antenna, the PA is sized to meet 28 dBm Pout for the R99 waveform.

With introduction of dual band 4C-HSDPA, the architecture of the RF front-end changes slightly. In place of a normal duplexer, a diplexer/triplexer/quadplexer will be needed depending on the band combinations in Table 1. The worst case scenario for the TX is the use of the quadplexer for bands II/IV combination. Since we have introduced a quadplexer, that means the UL loss will increase from 4 dB (max) to 5 dB (max) assuming that the quadplexer introduces additional 1 dB insertion loss. With the same PA size as before, this implies that the max R99 power that can be transmitted is 28 – 5 = 23 dBm. If we keep the same max UE Tx power spec for dual-band 4C-HSDPA enabled devices, the PA needs to be 1 dB larger sized with implications for current consumption performance in the UE. Based on our simulation, the efficiency degradation of the 29 dBm PA is ~25% worse across PA power relative to the 28 dBm PA. This is unacceptably high for battery life (i.e., PA currents) and heat savings given that next generation UE technologies are seeking to drive currents down. 
We propose that any UE which supports dual band 4C-HSDPA be allowed to reduce the max power depending on the band combination. It also should be noted that for a dual band 4C-HSDPA capable UE, even if the UE is operating in a single band mode, the max power is still limited by the diplexer/triplexer/quadplexer. 
3
Additional Insertion Loss
Table 2 summarizes the additional insertion loss due to the use of a diplexer/triplexer/quadplexer for each scenario in 4C-HSDPA. We propose that any UE which supports the scenario in Table 2 be allowed to reduce the max power by the amount of corresponding additional insertion loss irrespective of carrier configuration.
Table 2: Additional insertion loss for 4C-HSDPA band combinations [4]

	Scenario
	Band A
	Band B
	Additional insertion loss [dB]

	
	Band number
	Number of DL adjacent carriers
	Band number 
	Number of DL adjacent carriers
	

	2
	I
	3
	N/A
	N/A
	0

	3
	I
	3
	VIII
	1
	0.5

	5
	I
	2
	VIII
	1
	0.5

	8
	I
	2
	V
	2
	0.5

	9
	I
	2
	V
	1
	0.5

	11
	II
	2
	IV
	2
	1

	12
	II
	2
	IV
	1
	1

	13
	II
	1
	IV
	2
	1


4
Rel-9 DB-DC-HSDPA
Additional insertion loss issue in the UL Tx chain due to the diplexer/triplexer/quadplexer exists even 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. We further propose the same change for Rel-9 DB-DC-HSDPA.

5
Conclusions
It is proposed that any UE which supports the scenario in Table 2 be allowed to reduce the max power by the amount of corresponding additional insertion loss irrespective of carrier configuration.
Other than max power impact, we have not identified any other impact on UE Tx core requirements due to the introduction of 4C-HSDPA.
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