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1
Introduction
This contribution is an updated version of R1-041163 and discusses the benefits of selecting a primary Node-B for acknowledgement of transmission on the E-DCH and the associated UL feedback channel.

It is well known that HARQ provides significant gains when operating packet data channels, however, those gains come at the cost of additional DL power. Power requirements for the DL ACK channel with UE in SHO were analyzed in [1], [2] and [3]. It was concluded that in SHO case with significant geometry imbalance the power required for acknowledgement of even small number of UEs could exceed the total power available at Node-B.

To mitigate this problem 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 transmission from the nodes with low C/I.  

2
 Target ACK Node-B Selection

The power requirement for reliable ACK detection in SHO with imbalanced geometries was presented in several contributions previously. It was shown that, in case of large geometry imbalance, the ‘weak’ leg does not contribute to the joint detection performance without using an unreasonably high percentage of the Node B power. Therefore, it is advantageous for the ‘weak’ legs not to acknowledge this particular UE so that power can be allocated more efficiently to acknowledge those UEs enjoying high C/I from this Node B. This will reduce the power requirements for Node B acknowledgement.
The benefits of this method can be visualized by analyzing simulation results presented in [2]. In one of the scenarios, two cells in SHO have geometry of 0 dB and 3dB respectively and TTI = 10 ms. In this case, approximately 10% of Node-B total power must allocated to acknowledge 10 UEs (@ 3 km/h). If the cell with higher geometry is selected, only approximately 1% of the Node-B power is required to ACK the same number of UEs.

To no surprise even larger benefits can be observed for the case in [2] when the SHO geometry imbalance is larger (–3 dB and + 3 dB). In the case of 3 km/h selecting the only the high geometry node, we can  acknowledge four times more users while using significantly less power.

From the above, one can conclude that by temporarily disabling the SHO “weak” leg(s) we can significantly improving the ACK detection. 
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) with the best C/I for the next E-DCH 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.

· The C/I measurements are filtered and the best cells are selected as Target Node(s) for ACK transmission.

· When the UE transmits on the E-DCH, it indicates the Target Node(s) for ACK transmission through the UL Target Select Channel (TSCH).

· The UL TSCH channel uses ON/OFF signalling with the following signal mapping: 

· +1 ( ON/OFF signalling is selected for the DL ACK transmission for this UE.

·  0  ( Transmission on the DL ACK for this UE is suspended (OFF).

2.3 UL Target Select Channel

For the 10 ms TTI, the Target Select Channel frame contains of five 2 ms slots. Slots one through four are active; slot five is always DTX. The ON/OFF coding scheme using a 128 length OVSF with bit repetition is used. The UL TSCH channel carries a 6 bit (5 bit if we exclude the primary serving sector) message with each bit associated to a single entry from the UE active set. The message bit position corresponds to the Node-B record in the Active Set Update Message. The TSCH channel structure is as follows: 

· 10 ms frame divided into 5 slots

· ON/OFF signalling is used

· 6 bits (5 bits), one per Node-B in the active set, repeat 10x (12x) and spread with 128 OVSF over 2 ms slot

To improve selection reliability and lower 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 TSCH is in slot 1. Slots 2, 3, and 4 are DTX.

· When SLOT_REPEAT=2, transmission of TSCH is in slots 1 and 3. Slots 2 and 4 are DTX.

· When SLOT_REPEAT=4, transmission of ASCH is in slots 1, 2, 3 and 4.

· Slot 5 is always DTX.

The Target Select Channels for the 2 ms TTI is identical to the structure of the first slot of the 10 ms TSCH.
3 Link Imbalance

It is well known that in the SHO case, the cell with the best downlink does not necessary enjoy the best uplink. In [4], the effects of link imbalance on the selection of GRNT channel from primary Node-B was analyzed. The benefits of sending GRNT from a single cell and some methods to mitigate the link imbalance were presented in [6]. 

Link imbalance, if it exists, will have negative impact on the E-DCH performance. The impact of link imbalance is usually considered an implementation issue but may be also be mitigated by the introduction of additional global parameters such as timers and NACK counters. The additional impact of selecting a subset of cells for E-DCH ACK may be mitigate by the following:

· One or more cells can be selected for ACK transmission.

· Node-B with the “weak” uplink will most likely send NACK.

· If the Node-B with the “good” uplink and “weak” downlink sends ACK while another Node-B(s) sends NACK, the UE retransmits packet. 

4 Conclusions

In this contribution we introduced the concept of selecting the active Node-B for the transmission of the DL ACK channel. This concept allows for significant savings in the Node-B downlink power while allowing reliable acknowledgement of E-DCH transmission. We recommend this concept for inclusion into Release 6.

The benefits of selecting a primary Node-B for GRANT transmission was discussed in [4], [5] and [6]. Since  the ACK selection process is similar to the selection of a Primary GRANT, combining these two functions into one feedback channel should be considered.
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