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Introduction
In RAN1 #40 bis, the outer-loop TPC behaviour in 0 bit transport block (TB) reception was discussed [1, 2]. The issues are summarized as follows: 

“In HSDPA downlink, DCCH is mapped to the associated DPCH (A-DPCH), and when there is no DCCH data to transmit, a 0 bit transport block (TB) with CRC is transmitted on the A-DPCH in order to control its transmission power.  In realistic operations, DCCH data exists only occasionally, and the transport format with 0 bits (0 bit TB) is transmitted on the A-DPCH most of the time. The required Ec/N0 for 0 bit TB is smaller than that for when DCCH data is transmitted. Therefore, if UE controls the target SIR in the same way for both transport formats, with DCCH data and 0 bit TB (straightforward implementation), the target SIR converges for 0 bit TB due to the high probability of its mapping. This indicates that the required link quality for transport format with DCCH data cannot be achieved due to the difference of the required Ec/N0.”
DCCH performance mapped to the A-DPCH HSDPA is quite important in the real network, and we need to solve this problem in release 5 in order to stabilize the HSDPA system. In this contribution, we enumerate feasible solutions, and clarify their advantage and disadvantage in order to achieve the final conclusions in RAN1. 
2. Discussions

We need to approach this problem from two aspects. One is how the degradation of DCCH performance can be avoided, i.e. UE based solution or network based solution. The other is whether the solution should be applied to only HSDPA A-DPCH, or the other cases, i.e. universal solution or particular solution. In the discussions below, we assume that the required quality of DCCH is 1%, which is derived from the system requirement, such as the probability of the cell change failure. 
Three feasible solutions are listed below, and the details are issued in the following: 
· Solution 1: UE based solution
· Solution 2: Node B based solution
· Solution 3: RNC based solution
Solution 1

Node B transmits both DCCH and 0 bit TB in the same manner, i.e. Node B doesn’t increase nor decrease the transmission power except for the conventional transmission power control. UE controls the target SIR according to the transport format in order to compensate the required SIR difference between DCCH and 0 bit TB. For example, UE controls the target SIR based on the quality target of 1% in DCCH case, and based on the quality target of approximately 0.1% in 0 bit TB case. Since the target SIR converges for 0 bit TB due to the high probability of its mapping, the BLER of DCCH, which is occasionally transmitted, would be 1% [2, 3]. 
The advantage is that Node B has no difficulty to support Solution 1. The disadvantage is, on the other hand, that UE needs to adjust the target SIR or the target BLER according to the TFC. If UE supported Solution 1 in all possible cases, the UE complexity would significantly increase. 
Solution 2

Node B increases or decreases the transmission power according to the transport format, such as DCCH and 0 bit TB, in order to compensate the required transmission power difference between DCCH and 0 bit TB. UE controls the target SIR in the same way for DCCH and 0 bit TB, i.e. UE controls the target SIR based on the same quality target for both DCCH and 0 bit TB. 
The advantage is that the UE complexity doesn’t increase since UE behaves in the conventional manner. The disadvantage is that Node B needs to introduce new functionality to increase or decrease the transmission power according to the transport format. From a backward compatibility point of view, this solution might impact on the current Node B implementation. 
Solution 3

RNC signals lower quality target to UE than that required from a system performance point of view. Node B and UE behave in the conventional manner based on the lower quality target signalled by RNC. RNC signals 0.1% as a DCH quality target to UE, in case the system requirement of DCCH quality is 1%. Assuming that the target SIR converges for 0 bit TB, the quality of DCCH, which is rarely transmitted, can achieve the system requirement of 1%. 
The advantage is that neither Node B nor UE has any difficulty to solve this problem, and RNC has only to adjust the value of DCH quality target. The disadvantage is that this approach doesn’t provide any universal solutions. Furthermore, if DCCH were always mapped to the A-DPCH, the quality of DCCH would be 0.1%, which would cause the increase of the transmission power. 
Any solution presented above might be feasible, but we need to choose one of them, i.e. it is important that the UE behaviour should be fixed so that the network can optimise the A-DPCH power and DCCH quality. If some UEs support Solution 1 and others support Solution 2 or 3, the network cannot appropriately control the A-DPCH power and DCCH quality. 
It is noted that these problems, which are caused by the 0 bit TB transmission, have already existed in release-99 services, such as the speech service (See. 6.10.2.4.1.4 in TS 34.108 [4]). In case DCCH is transmitted while there is no voice data to transmit, the DCCCH performance cannot meet the quality target since the target SIR converges to 0 bit TB. The impact might, however, be less serious in the speech service than in HSDPA, because the network can control the DCCH quality with rate matching attribute. We should first agree on the solution for HSDPA, and tackle the other cases as the next step. 
3. Conclusions

In this contribution, we proposed three feasible solutions to avoid the degradation of DCCH performance in HSDPA A-DPCH. In any solution, the UE behaviour should be fixed so that the network can optimise the A-DPCH power and DCCH quality. Furthermore, the solution should be applied to release 5, because DCCH performance in A-DPCH is quite important in HSDPA system. Furthermore, the same problem has already existed in release 99 services, such as the speech service. We should first agree on the solution for HSDPA A-DPCH, and tackle the other cases as the next step.
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