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Introduction

To support Hybrid ARQ (HARQ) the feedback of ACK/NACK information is necessary. One method of transporting the feedback is to use a common downlink code channel.  One problem that occurs in soft handoff is that the user needs to know which non-scheduling cell’s downlink ACK/NACK code channel to listen to for possible ACK/NACK information in order achieve a macro diversity benefit. 
Discussion
To avoid contention, it is likely that more than one ACK/NACK code channel is needed per cell to handle multiple users including those in soft handoff. As mentioned a problem therefore exists for a UE knowing which ACK/NACK code channel to listen to from a given serving cell (or active set cell) during soft handoff. It is likely that the scheduling serving cell will indicate the appropriate ACK/NACK code channel to the scheduled user in the scheduling assignment or grant message, however, the other serving cells during soft handoff might not offer any indication especially when they do not simultaneously schedule the UE.  When a non-scheduling serving cell sends ACK/NACK information to the user in response to a (e.g. E-DPDCH) transmission, the user needs to know which ACK/NACK code channel was used so it can listen.
One possible solution is for a UE to be allocated two ACK/NACK channel sets per active set cell with two ACK/NACK code channels in each. One channel set is used if a Node B schedules a user else the other set is used (which only occurs for soft handoff users). The UE sets an ACK/NACK code channel indicator in an uplink channel (e.g. E-DPCCH) at the same time or prior to sending the E-DPDCH to indicate its code channel selection from the non-scheduling cell’s ACK/NACK set. A UE specific color code is applied to each ACK/NACK transmission so that UEs decode other UEs ACKs as NACKs. This can be enabled by mapping the NACK to the zero or null location of the modulation constellation or enabled by simply specifying adequate color coding distance between an ACK transmitted to one UE, and the ACK waveforms transmitted to other UEs. Note a color code scheme like that used for the HS-SCCH is expected.
It is important to note that not all of the non-scheduling active set cells for a given UE detect or decode the uplink channel (e.g. E-DPCCH) carrying the ACK/NACK code channel indicator due to link imbalance. That is, only the best serving active set cells (the ones with the best channels to the user) will decode the ACK/NACK code channel indicator and respond on the ACK/NACK channel.  Various methods exist to keep poor serving active set cells from transmitting to the SHO UE and also to keep a SHO UE from unnecessarily listening to possible downlink transmissions from active set cells with poor uplinks due to link imbalance. Also only the non-scheduling active set cells need read and use the ACK/NACK code channel indicator.   
There is still a finite possibility that a non-scheduling active set cell sends ACK/NACK information to a UE other than the one requesting it since more than one UE can be in soft handoff with that cell. However, in such cases the requesting UE will decode the ACK/NACK information as a NACK. For example, when a UE (UE-A) in SHO indicates its preference of ACK/NACK code channel (ACH-A) to a non-scheduling active set cell, and that cell chooses to send ACK/NACK information on ACH-A to a different UE (UE-B), then that UE-A will interpret the ACK/NACK information received on ACH-A as a NACK and hence not erroneously move on to transmit the next packet.  

[image: image1]Figure 1 Signaling between serving cells and a UE during SHO to indicate which ACK/NACK code channel the UE should listen to from the non-scheduling cells.
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