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1 Introduction

DL channel quality reporting through explicit uplink signaling is important for scheduling and MCS selection. Uplink signalling for HSDPA includes an n-bit channel quality indicator. The reporting interval of the channel quality information to the Node B is T TTIs, where T is a UTRAN parameter.  A large value of T reduces channel quality information (CQI) overhead at the expense of larger errors in channel quality estimates at the Node-B, thereby leading to system performance degradation. In [1] and [2], a variable rate channel quality indication scheme was proposed. As was shown in [1] and [2], this scheme significantly reduces the uplink signalling overhead without degrading system performance by increasing CQI rate only during HS-DSCH activity, and reverting back to slow CQF rate during HS-DSCH inactivity. Thus, this scheme exploits the bursty nature of data traffic. However, [1] and [2] focused on the benefits of the variable rate CQI scheme from the HS-DSCH perspective. As was pointed out in [3], the signalling overhead necessary for HS-SCCH can be a significant fraction of the total available power if the channel quality information is unreliable. In this document, we point out the need for the variable rate CQI scheme from a signalling overhead, i.e., HS-SCCH, persepective.

2 Variable rate CQI and HS-SCCH Margins

The major difference between the HS-SCCH and HS-PDSCH is that the latter one applies techniques such as AMC and H-ARQ to improve system throughput. Without the benefit of H-ARQ, significant margins are necessary even at speeds of 3km/h if the channel quality information at Node-B is “old,” i.e., unreliable. Note that if the channel quality information is accurate, the 
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required to achieve a 1% FER for the HS-SCCH can be obtained from the target
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where PG is the processing gain, and “fade” is the current value of the fade being experienced by the UE. However, if the channel quality information is provided only once every 25 TTIs, say, then additional fade margins must be used to ensure a 1% FER because of the uncertainty about the current channel conditions. This margin, will, of course, depend on how old the CQI available at the Node-B is. Figure 1 below plots the margin necessary to achieve 1% FER as a function of the age of the CQI available at the Node-B. Note that even at 3Km/h and with STTD, the margin necessary is greater than 5 dB if the CQI is only 10 TTIs old. So, for example, if a fixed CQI rate scheme of once every 25 TTIs is employed, then the average margin necessary to guarantee 1% FER on the HS-SCCH is approximately 7dB. We remark that this number increases to greater than 10dB if no transmit diversity scheme is used. As was shown in [3], if 
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and 4 HS-SCCHs are in use, then this implies that more than 20% of the total available power will be required for signalling, thereby significantly diminishing the total available power for HS-DSCH. We remark that when the UE is not in soft handoff, TPC bits can be used to mitigate this problem. However, as was pointed out in [2], when the UE is not in soft handoff, TPC bits cannot be used.
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Figure 1. Margins necessary to ensure 1% FER on the HS-SCCH as a function of the age of the CQI available at the Node-B. The mobile speed is 3Km/h, and STTD is assumed.

Of course, for the very first TTI in which data transmission starts for a given UE, the CQI available at the Node-B can be old; so, for the very first TTI, higher power margins may be required for the HS-SCCH. However, this is certainly not a drawback of the proposed scheme since this problem can be no worse than for the current fixed rate CQI scheme. We remark here that the fast signalling scheme proposed in [4] can be used to trigger the higher CQI rate, if necessary.

3 Conclusions

We showed that the existing fixed rate CQI scheme can result in high margins to ensure 1% FER on the HS-SCCH. This can result in a significant degradation in system performance. The variable rate CQI scheme proposed in [1] alleviates this problem by increasing the CQI rate during HS-DSCH activity. Based on the foregoing discussion and other reasons mentioned in [1] and [2], we propose that the variable rate CQI scheme proposed in [1] be adopted in TR 25.858.

Text Proposal for TR 25.858

8.2.2.2.2 Parameters provided to the UE measurement feedback operation

Following connection specific parameters are informed to the UE by higher layer signalling:

1) Phs, default power offset between HS-DSCH code channel and P-CPICH (or S-CPICH in case beamforming with S-CPICH is used). 

2) BLER threshold, BLER value that UE uses for selecting the TFRC.  Possible values of the BLER threshold are FFS.
3) Measurement feedback cycle k and downlink activity timer DLa.  k has a possible value of [1,5,10,20,40,80] corresponding to the feedback cycle of [2,10,20,40,80,160] msec. DLa has a possible value of [1,5,10,20,40,80] corresponding to a downlink activity timer of [2,10,20,40,80,160] msec. k can have two values, k1 and k2. Regardless of DL activity, the UE always sends measurement feedback according to the value of k1. In addition, when there is DL activity for the UE, it sends measurement feedback according to the value of k2. Note that in general k1>k2. With the indication k2=0, measurement feedback based on downlink activity can be turned off. In addition, with the indication k1=k2=0, measurement feedback can be shut off completely. The downlink activity-based measurement feedback cycle k2 stays in effect for DLa TTIs after the last detected HS-SCCH activity.   
4) Measurement feedback offset l.  The exact definition of l is to be determined.
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