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1
Introduction

This document contains some considerations about the impact of the Single point data transmission (SF-DC switching, DF-4C switching) and the Multiflow transmission (SF-DC aggregation, DF-DC aggregation and DF-4C aggregation) concepts on UE implementation in a form of text proposal to TR25.8xx on HSDPA Multipoint Transmissions (HSDPA MP-TX).

2
Text Proposal

*************************************** TEXT START ********************************************
8
Impact on Implementation

8.1
Impact on Infrastructure Implementation

8.2
Impact on UE Implementation

8.2.1
Impact on UE Implementation due to SF-DC switching

Figures x1 and x2 show the block diagrams of the RF/Front end and baseband processing of a SF-DC switching UE that has a single Rx antenna and is capable of LMMSE receiver (Type 1) per HS-DSCH cell.
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Figure x1: Single Rx Antenna, SF-DC-HSDPA switching receiver: RF/Front End
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Figure x2: Single Rx Antenna, SF-DC-HSDPA switching receiver: Baseband processing

8.2.2
Impact on UE Implementation due to SF-DC and DF-DC aggregation

Figure x3 illustrates a high level block diagram of a Rel-8 DC-HSDPA UE (adjacent carriers) with Rx diversity enabled, while Figure x4 illustrates a block diagram of it’s RF/Front end. Note that the same receiver can be reused for the purpose of DF-DC aggregation.

Figures x5 and x6 illustrate the case when SF-DC aggregation is enabled in the UE. As seen in Figures x5 and x6, the modifications needed to support SF-DC aggregation relative to a Rel-8 DC-HSDPA receiver are quite trivial. In fact the RF/Front end is identical to a SC-HSDPA UE. As shown in Figure x5, the major change relative to a DC-HSDPA UE is to connect the SC-HSDPA RF/Front end output to both the base-band receiver chains and rely on single carrier functions in the base-band of one of the receiver chains to control the RF/Front end. 
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Figure x3: DC-HSDPA UE Receiver: High Level Block Diagram
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Figure x4: DC-HSDPA Receiver: RF/Front End Block Diagram
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Figure x5: SF-DC-HSDPA aggregation receiver: High Level Block Diagram
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Figure x6: SF-DC-HSDPA aggregation receiver: RF/Front End Block Diagram

8.2.3
Impact to synchronization function of the secondary serving HS-DSCH cell

One key difference relative to DC-HSDPA is that the timing of the secondary serving HS-DSCH cell may be asynchronous to the serving HS-DSCH cell. This may be due to either of the following:

· In order to avoid having overlapping SCHs in different cells belonging to the same NodeB, a timing delay denoted by Tcell is introduced in each cell of a NodeB to delay the start of SCH, CPICH and the DL Scrambling Code(s) in that cell. 
· In the case of transmissions from different NodeBs to a single UE, since the NodeBs are asynchronous with respect to each other, the timing difference on the HS-PDSCH between 2 different NodeBs can be offset to within a 2ms sub-frame
While the above may affect the synchronization function as implemented today in a DC-HSDPA UE implementation, it should be noted that since Rel-99, UE is capable of demodulating DCH transmissions from asynchronous cells in soft handover. Hence, the synchronization function from such an implementation can be reused for the purpose of demodulating the secondary serving HS-DSCH cell.

8.2.4
Summary of Impact on UE Implementation
Table x1: RF/Front End Complexity Comparison

	
	Baseline DC-HSDPA or DF-DC aggregation
	SF-DC-HSDPA switching
	SF-DC-HSDPA aggregation

	Number of configured downlink frequencies
	2
	1
	1

	Number of configured serving HS-DSCH cells
	2
	2
	2

	Number of physical Rx antennas
	2
	1
	2

	Number of RF local oscillators
	1
	1
	1

	Number of RF down conversion units
	2
	1
	2

	Number of Analog LPFs
	2
	1
	2

	Analog LPF bandwidth [MHz]
	10, 10
	5
	5, 5

	Normalized ADC Sampling Rate
	1.0, 1.0
	0.5
	0.5, 0.5

	Number of digital oscillators
	4
	0
	0

	Number of digital phase rotators
	4
	0
	0

	Number of digital FIR filters
	4
	1
	2


Table x2: Baseband Complexity

	
	Baseline DC-HSDPA or DF-DC aggregation
	SF-DC-HSDPA switching
	SF-DC-HSDPA aggregation

	Receiver Type per cell
	Type 3
	Type 1
	Type 3i

	Number of cells in which HS-PDSCH is simultaneously received
	2
	1
	2

	Synchronization function in Secondary Serving HS-DSCH cell
	Does not rely on presence of SCH in secondary serving HS-DSCH cell
	Two options:

1. Rely on presence of SCH in secondary serving HS-DSCH cell or

2. Signal timing difference  between P-CCPCH radio frames of the two serving HS-DSCH cells 
	Two options:

1. Rely on presence of SCH in secondary serving HS-DSCH cell or

2. Signal timing difference  between P-CCPCH radio frames of the two serving HS-DSCH cells

	Generation of ACK in secondary serving HS-DSCH cell
	7.5 slots
	4.5 to 7.5 slots
	4.5 to 7.5 slots

	Peak data rate [Mbps]
	43.2 
	21.6
	43.2


9
Impact on performance of legacy UEs

*************************************** TEXT END **********************************************
3
Conclusions

It is proposed to agree to and capture the text proposal on the impact to UE Implementation due to both Single point data transmission (SF-DC, DF-4C switching) and Multiflow transmissions (SF-DC, DF-DC, and DF-4C aggregation) as presented in this document to the HSDPA MP-TX TR [1].
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