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1 Introduction

During HSDPA Ad Hoc in Sophia Antipolis in November 2001, it was assumed that the following parameters are UE capabilities

· Max # TrCH bits per HS-DSCH TTI

· Max # soft channel bits over all HARQ processes

· Modulation scheme in case 64QAM is included. Current assumption is that QPSK and 16QAM are mandatory for the UE.

· Max # channelization codes.

· Minimum inter-TTI interval.

This paper discusses value ranges for the parameters listed above.

2 UE capability value ranges

Max # TrCH bits per HS-DSCH TTI, NTTI
It is important to have rather high granularity to allow for a range of different Turbo decoder speeds and implementations.

	NTTI (bits)
	Peak rate (kbps)

	1600
	800

	4000
	2000

	6400
	3200

	9600
	4800

	14400
	7200

	19200
	9600

	28800
	14400


Table 1. Proposed NTTI and corresponding peak rates.

One possibility to attain lower NTTI-values is through the use of the “maximum inter-TTI interval”, NITTI, parameter discussed below. Note, also, that the NTTI value that can be chosen depends on the multicode and the modulation capability, i.e., some NTTI values are simply too high to be conveyed with a small number of codes.

Max # soft channel bits over all HARQ processes, NTOT
The total buffer size NTOT is a function of NTTI, the code rate R, and the number of HARQ processes NHARQ,






NTOT = NTTI * (Rbuffer)-1 * NHARQ,












(1)

where






NTTI = 1600, 4000, 6400, 9600, 14400, 19200, 28800,






Rbuffer = [1/3,…,1],






NHARQ = 1,2,…,NHARQ,max.

A sufficient number of buffer sizes must hence be defined to cover all values of NTTI, Rbuffer, and NHARQ. However, the buffer sizes must only be specified for the maximum number of HARQ processes that is possible, NHARQ,max, since all UEs must be able to handle NHARQ,max. Further, if NHARQ < NHARQ,max, then more memory will be available per HARQ process, and, hence, memory according to






NTOT = NTTI * (Rbuffer)-1 * NHARQ,max,











(2)

covers all different values of NHARQ.

The code rate Rbuffer in (2) determines the total required buffer size NTOT for a given NTTI and NHARQ,max. To avoid a very large number of possible buffer sizes, we need to restrict the number of code rates for which storage in the UE is possible. We propose that the code-rate set Rbuffer=[1/3 2/3] is used. For example, in case Rbuffer=1/3, NHARQ,max=8, and NTTI=6400 then the UE will need a buffer size of 






NTOT = 6400 * 3 * 8 = 115200 soft values.










(3)

The use of Rbuffer=1/3 allows the UE to store both systematic bits together with all parity bits for each coded block in the buffer. If, on the other hand, Rbuffer=2/3 was chosen, then only half of the parity bits could be buffered together with the systematic bits.

A full buffer-size search for the NTTI-values in Table 1, Rbuffer=[1/3 2/3], and NHARQ,max=8 results in the following 12 buffer sizes

19200, 38400, 48000, 76800, 96000, 115200, 153600, 172800, 230400, 345600, 460800, 691200

soft values.
Modulation scheme.

Modulation scheme should have two values: QPSK and 16QAM, see [1].

Max # channelization codes.

We propose three values for the channelization code capability:

5, 10, 15.

Minimum inter-TTI interval, NITTI.

This parameter describes the minimum interval, in TTIs, between consecutive TTIs to the same UE. We propose NITTI=[1,2] since this will allow a wide range of bit rates. Note, however, that the buffer size is still determined by NTTI, i.e., the same amount of HARQ-data needs to buffered regardless of the NITTI setting.

However, in case the turbo decoder’s processing time depends on the number of TrCH bits per TTI, then it is advantageous to use a lower NTTI-value in Table 1 since this results in less buffer requirements.

3
Discussion

We have proposed values for maximum # TrCH bits per TTI (NTTI), maximum # soft channel-bits, modulation scheme, maximum # channelization codes, and minimum inter-TTI interval above. The minimum inter-TTI interval reduces the computational load (in MIPS) on the receiver without a corresponding decrease in HARQ buffer size. Nevertheless, we recognize that the “inter-TTI interval”-parameter may be valuable in a UE implementation where the decoding time is independent of NTTI.

3
Conclusion

In conclusion, we propose

1. Max # TrCH bits per HS-DSCH TTI = 1600, 4000, 6400, 9600, 14400, 19200, 28800.

2. Max # soft channel bits over all HARQ processes = 19200, 38400, 48000, 76800, 96000, 115200, 153600, 172800, 230400, 345600, 460800, 691200

3. Modulation scheme: QPSK, 16QAM.

4. Channelization codes: 5, 10, 15.

5. Minimum inter-TTI interval = 1, 2.
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