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1
Introduction

UL DPCCH-based structure for uplink control design was agreed to be adopted as the DCH enhancements solution. The FET-ACK transmission in uplink in normal model has been agreed without ambiguity [1], but the agreed ACK/NACK transmission during compressed mode in [1] needs to be described in more details. In this contribution, we show our views about how ACK should be transmitted in compressed mode and present our proposals.
2
Uplink DPCCH/ACK Transmission
In [1], the following uplink ACK transmission has been agreed in normal mode:
1. FET-ACK field is always sent with the same content across two consecutive slot

2. The slot pairs are fixed (10,11), (12,13),…,(28,29) as in Figure 1.
3. If the UL DPCCH transmission continues after DL FET is terminated and the first pair of slots with ACK have been sent, the ACK is repeated until the uplink DPCCH transmission of that TTI ends.
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Figure 1: Uplink DPCCH/ACK transmission in normal mode
The agreements for uplink DPCCH/ACK transmission in compressed modes are as follows:
1. UL DPCCH is not transmitted during TG gap

2. UL TFCI shall be transmitted in the first 10 slots that are transmitted (i.e. if TG starts at slot#8 or #9, the first slot(s) after the gap will transmit the remaining TFCI bits) within two consecutive radio frames in compressed mode
3. The DL frame early termination is allowed during CM frames, and the FET-ACK is transmitted normally (excluding TG gap)
4. UL DPCCH slot format does not change in compressed mode frames
The sentence “the FET-ACK is transmitted normally (excluding TG gap)” may cause confusion. There are a few scenarios that need to be described in more details for the FET-ACK transmission in compressed mode. As one can see from Figure 1, the first ACK is always transmitted at even slot index (10, 12, etc, assuming the slot index starts from #0) in normal mode, and both ACK and NACK are transmitted in a pair of slots. However, the transmission gap length (TGL) can be an even or odd number [2] and TGL can be 3, 4, 5, 7, 10, and 14. The ACK/NACK in compressed mode may not be transmitted in a pair of slots as in normal mode. For example, in Figure 2, assume that ACK should be transmitted in slot#18 if there is no TG and if one follows the ACK transmission rule in normal mode, there are three slots (slot#10, 11, 12; not two pairs of slots) for NACK transmission and the first ACK will be transmitted in slot#20. In Figure 3, assume that ACK should be transmitted in slot#18 if there is no TG, and now it has to be transmitted at slot#22 due to the rule in normal mode, which would cause more delay. In Figure 4, the ACK will be transmitted in both even slots; slots#16 & 22.  
Given that in compressed mode, there are too many different TG combinations due to the fact that the first slot (Nfirst) in compressed mode can be any number, from 0~14 and there are 6 different TGLs (3,4,5,7,10, and 14), the ACK transmission rule in normal mode which basically is based on a pair concept, may not be directly applied to the compressed mode. Instead, we may simply use a very simple rule for ACK transmission in compressed mode; that is as shown in Figure 5 (assuming that ACK should be transmitted in slot#18 if there is no TG), ACK should be transmitted in the slot that is immediately available for transmission excluding TG. Other rules still need to be followed and these rules are:

1. ACK field is always sent with the same content across two consecutive transmission slots
2. If the UL DPCCH transmission continues after DL FET is terminated and the first pair of slots with ACK have been sent, the ACK is repeated until the uplink DPCCH transmission of that TTI ends
The definition of two consecutive transmission slots in compressed mode can be best explained by illustrations and they are two consecutive slots excluding TG. For example in Figure 4, slots #16 & 22 are called two consecutive transmission slots in compressed mode. 
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Figure 2: Uplink DPCCH/ACK transmission in compressed mode-NACK not transmitted in pair (slot#12 only)
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Figure 3: Uplink DPCCH/ACK transmission in compressed mode-ACK transmitted in slot#22 (longer delay)  
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Figure 4: Uplink DPCCH/ACK transmission in compressed mode-ACK transmitted in two even slots (slot#16 & 22)
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Figure 5: Uplink DPCCH/ACK transmission in compressed mode-ACK transmitted in the first available slot (slot#21)
3
Conclusions
We have shown that ACK transmission rules for normal mode may cause confusion if they are completely applied to compressed mode due to complicated TG combinations and patterns. We propose the following simple ACK transmission rules in compressed mode:
1. ACK field is always sent with the same content across two consecutive transmission slots 
2. ACK should be transmitted in the slot that is immediately available for transmission excluding TG
3. If the UL DPCCH transmission continues after DL FET is terminated and the first pair of slots with ACK have been sent, the ACK is repeated until the uplink DPCCH transmission of that TTI ends 
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