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1
Introduction

This document proposes to include the RAN1#63bis agreed concept descriptions [3] to the HSDPA multipoint transmission TR.

2
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X
Candidate MP-HSDPA schemes

X.1 
SF-DC Aggregation

In this scheme:

· Each of a pair of cells can simultaneously schedule a transport block on the HS-DSCH to the UE in the same frequency

· The two cells can 

· belong to the same NodeB (Intra-NodeB aggregation) or

·  belong to non-colocated  NodeBs (Inter-NodeB aggregation)
· The HS timing between the two cells may be asynchronous

· The UE monitors HS-SCCH on both cells 

· The ACK/NACK and CQI information for each cell are transmitted jointly per TTI

· In the Inter-NodeB case, both cells decode the HS-DPCCH
· The UE is capable of a Type 3i receiver per cell.
The reference case for this scheme should be single carrier HSDPA
X.2 
SF-DC Switching

In this scheme:

· One out of two cells can schedule a transport block on the HS-DSCH in to the UE in the same frequency

· The two cells belong to the same NodeB (Intra-NodeB aggregation)
· The choice of cell that schedules the transport block can be based on the CQI feedback (i.e. cell that has the stronger CQI)

· The HS timing between the two cells may be asynchronous
· The UE monitors HS-SCCH on both cells
· The ACK/NACK and CQI information for each cell are transmitted jointly per TTI 
· The H-ARQ retransmission in a particular TTI to a UE can be scheduled on either cell
· The UE has a single Rx antenna and is capable of LMMSE per cell

The reference case for this scheme should be single carrier HSDPA
X.3 
DF-DC Aggregation
In this scheme:

· The UE is configured on a pair of frequencies (f1, f2)

·  Each of a pair of cells can simultaneously schedule a transport block on the HS-DSCH to the UE.

· The two cells can 

· be on the same frequency (f1 or f2) or  on

· a different frequency 

· one cell on f1

· other cell on f2

· belong to the same NodeB (Intra-NodeB aggregation) or

·  belong to non-colocated  NodeBs (Inter-NodeB aggregation) 

· The HS timing between the two cells may be asynchronous

· The UE monitors HS-SCCH on both cells 
· The ACK/NACK and CQI information for each cell are transmitted jointly per TTI on a single frequency
· The UE has a single Rx antenna and is capable of LMMSE per cell.

The reference case for this scheme should be DC-HSDPA as in Rel-8. In particular, the baseline scheme(s) correspond to a hotspot scenario where one sector transmits on two frequencies (f1,f2) and the neighboring sector transmits on a single frequency as described in [6].
X.4
DF-4C Aggregation

This scheme is a natural extension of SF-DC aggegation.

In this scheme:

· The UE is configured on a pair of frequencies (f1, f2)

·  On each frequency, each of a pair of cells can simultaneously schedule a transport block on the HS-DSCH to the UE.

· The pair of cells can belong to the same NodeB (Intra-NodeB aggregation)

· The pair of cells can belong to different NodeBs (Inter-NodeB aggregation)

· A maximum of four transport blocks can be scheduled to the UE during a TTI. 

· The HS timing between the two cells may be asynchronous

· The ACK/NACK and CQI information for each of the four cells are transmitted jointly per TTI.
· The UE is capable of a Type 3i receiver per cell.

The reference case for this scheme should be DC-HSDPA as in Rel-8.
X.5 
DF-4C Switching

This is a natural extension of SF-DC switching.

In this scheme:

· The UE is configured on a pair of frequencies (f1, f2)

·  On each frequency, one out of two cells can schedule a transport block on the HS-DSCH in to the UE in the same frequency.

· The pair of cells belong to the same NodeB (Intra-NodeB aggregation)

· The choice of cell between the two cells that schedules the transport block can be based on the CQI feedback (i.e. cell that has the stronger CQI)

· A maximum of two transport blocks can be scheduled to the UE during a TTI. 

· The HS timing between the two cells may be asynchronous

· The ACK/NACK and CQI information for each of the four cells are transmitted jointly per TTI.
· The UE has a single Rx antenna and is capable of LMMSE per cell

The reference case for this scheme should be DC-HSDPA as in Rel-8.
X.6
HS-SFN with DDTx

In this scheme:

· One out of two cells operating in the same frequency can schedule a transport block on the HS-DSCH in to the UE, while the other cell does not send anything on HS-DSCH on the corresponding TTI

· The two cells belong to the same NodeB (Intra-NodeB aggregation)

· The choice of cell that schedules the transport block can be based on the CQI feedback (i.e. cell that has the stronger CQI)

· The HS timing between the two cells may not be asynchronous

· The UE monitors HS-SCCH on both cells 

· The ACK/NACK and CQI information for each cell are transmitted jointly per TTI 

· The UE may havea single Rx antenna only and is LMMSE capable
The reference case for this scheme should be single carrier HSDPA.

X.7
HS-SFN with Feedback

In this scheme:

· Each of a pair of cells synchronously transmits the bit-exactly same transmission on the same HS-PDSCH codes using the same scrambling code and the same frequency to the UE so that the signals ‘SFN-combine’ over the air and the UE receiver sees just one multipath signal

· The two cells  belong to the same NodeB (Intra-NodeB aggregation)

· The HS timing between the two cells is synchronous
· The transmit phase of each cell may be adjusted (multipoint MIMO)

· The power delay profile of each cell may be adjusted

· The UE monitors HS-SCCH on the serving cell only

· The UE may have a single Rx antenna only and is LMMSE capable
The reference case for this scheme should be single carrier HSDPA









