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1
Introduction
A new structure for UL packet data channel is under investigation by RAN1 for inclusion into Rel 6. Also HARQ is known to provide significant gains when operating packet data channels, those gains are at the cost of reduced DL capacity. Power requirements for operation of DL acknowledgement channel considering SHO were analyzed in [1], [2] and [3]. It was concluded that excessive power may be required to satisfy the desired detection error probability (1% ACK->NACK and 0.1% NACK->ACK). Furthermore, in the case of significant SHO link imbalance, the power required for reliable acknowledgement of 20 to 40 users may exceed the total power available at Node B.

Several techniques may be used to reduce the DACKCH (Downlink ACK Channel) peak power requirements, such as: transmission scheduling, use of ON/OFF signalling to take advantage of the fact that in most HARQ systems NACK occurs more frequent then ACK. One of the drawbacks associated with those techniques is their inefficiency when significant number of UEs operates in autonomous mode. Furthermore, neither of those techniques mitigates the problem of excessive power when Node B legs operate under significant link imbalance.

Here we propose a method to select a subset of the Node Bs from the Active Set with the best downlink C/I for ACK/NACK signalling while disabling the remaining Node Bs. 

2
 Active ACK Selection

In [2] the power required for reliable ACK/NACK detection for SHO case with link imbalance was presented. It was found that when SHO link imbalance is 3 dB, Node B uses approximately 10% of its total power to acknowledge 10 UEs (for 3 km/h case). Furthermore, when the link imbalance is 6 dB, Node B uses approximately 30% of its total power to acknowledge 10 users (for 3 km/h case).

As the Active Set is most likely to be larger then two, one may conclude that to satisfy the required error rate in a realistic deployment case power requirements will be significantly larger. 

We may significantly lower the ACK/NACK power requirements by allowing the UE to select the target Node B(s) from its Active Set for the acknowledgement of the E-DCH transmission. 
Assume the scenarios investigated in [2], two Node Bs with Ior/Ioc of 9 dB and 3dB. If 10% of Node B power is allocated to ACK channel then approximately 10 3 km/h and 10 30 km/m UEs can be acknowledged. 

The Active ACK selection allows the UE to temporarily disable the “weak” leg of the SHO thus significantly improves the ACK detection. In this case we need to allocate approximately 1% of Node B power to acknowledge the same number of UEs. 

Even larger benefits can be obtained when the Ior/Ioc imbalance of two Node B being in SHO at –3 dB and + 3 dB. Here we would need more then 30% of the total available power to acknowledge 10 3 km/h and 10 30 km/h users. However, by selecting the “strong” Node B as active and disabling the “weak” one, we can ACK 40 3 km/h and 40 30 km/h UEs using approximately 5% of the available power.
2.2 Selection Procedures and Parameters

As each UE continuously monitors the C/I of all Node Bs from it active set, it may simply select one (or more) best for the next E-DCH transmission acknowledgement. The process of selecting target Node B for ACK/NACK transmission may be described as follows:

· UE measures the C/I of all Node Bs in its Active Set 

· UE selects the best Node B(s) for the transmission of the ACK/NACK 

· Once per TTI the UE indicates the Target ACK Node B(s) through UL ACK Feedback Channel (AFCH)

· The UL AFCH channel uses ON/OFF signalling to indicate which Node B is selected for the ACK/NACK transmission

· Only the selected Target Node B(s) transmit the ACK/NACK (un-selected Nodes do not need to allocate any power for those UEs)

2.3 UL ACK Feedback Channel

The ACK Channel frame is 10 ms and contains four active and one DTXed 2 ms slots. The ON/OFF coding scheme using 128 length OVSF with bit repetition is proposed. The UL ACK select channel carries 6 bit message where each bit is associated with a single Node B from the UE active set. The bit position within the message corresponds to the record position of Node B within the ACTIVE SET UPDATE message. If the associated Node B position is ON, this node is selected for the next acknowledgement transmission, otherwise this node suspends transmission of the ACK channel for this particular user (UE). 


Channel structure:

· 10 ms frame divided into 5 slots

· ON:OFF signalling

· 6 bits, one per Node B in the active set, repeat 10x and spread with 128 OVSF over 2 ms slot

To improve selection reliability and lower the Node B complexity:

· Transmission of ACK Select occurs in 1st, 2nd, 3rd and 4th slot depending on SLOT_REPEAT parameter

· When SLOT-REPEAT=1, transmission of ASCH is in slot 1. Slots 2, 3, 4 are DTX

· When SLOT-REPEAT=2, transmission of ASCH is in slot 1 and 3. Slots 2 and 4 are DTX

· When SLOT-REPEAT=4, transmission of ASCH is in slot 1 and 2, 3 and 4

· Slot 5 is always DTX

· Additional global parameters:

· ACK_SEL_PERIOD – define the selection switching time (in TTI)

· ACK_SEL_THR – define the minimum switching threshold.

3 Conclusions

In this contribution we introduced concept of selecting the Active Node B for transmission of the DL ACK channel. This concept allows for significant reduction in the Node B power while allowing reliable acknowledgement of E-DCH for multiple UEs. Furthermore, the proposed concept is compatible with both the 10 ms and 2 ms TTI. We recommend to adopt this concept into Release 6.
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