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1. Introduction
In hybrid ARQ operation, the information required prior to soft combining consists of:
· Hybrid ARQ process number

· New data indicator

· Redundancy version

· Rate matching parameters (number of physical channel bits, transport block size)
In order to utilize uplink RoT efficiently, the signalling overhead needs to be kept at a minimum.

As an effort to minimize the signalling overhead, this contribution discusses a possible method to have a mapping from the transport block size to the number of physical channel bits.

2. Physical channel bits for DCH and E-DCH

In R99/4/5, number of channel bits for uplink DCH transmission can be derived from the amount of data according to the rule defined in TS 25.212, since DCH transmission can use the whole code resource allowed by UTRAN. The amount of data is indicated by the TFCI.

However, if DCH and E-DCH are multiplexed, the number of channel bits for the E-DCH might be limited due to the DCH. Hence, to determine if E-DCH could have a mapping from the transport block size to the number of channel bits, it should be first discussed how many channel bits would be needed for DCH when it is multiplexed with E-DCH.

Table 1 shows some examples of uplink reference measurement channel for different information bit rates, which are captured from TS 25.101.

Table 1. Examples of spreading factor and number of codes for different information bit rates

	Information bit rate (kbps)
	Spreading factor
	Number of codes

	12.2
	64
	1

	64
	16
	1

	144
	8
	1

	384
	4
	1

	768
	4
	1 with I/Q code multiplexing


Table 2 shows an example set of E-DCH information bit rates with different spreading factors, modulation formats, and channel coding rates.

Table 2. Example set of information bit rates for E-DCH transmission

	Information bit rate (kbps)
	SF
	MF
	Number of codes
	Coding rate

	18
	64
	BPSK
	1
	0.3

	24
	32
	BPSK
	1
	0.2

	36
	32
	BPSK
	1
	0.3

	48
	16
	BPSK
	1
	0.2

	72
	16
	BPSK
	1
	0.3

	96
	8
	BPSK
	1
	0.2

	144
	8
	BPSK
	1
	0.3

	192
	4
	BPSK
	1
	0.2

	288
	4
	BPSK
	1
	0.3

	480
	4
	BPSK
	1
	0.5

	576
	4
	QPSK
	1
	0.3

	960
	4
	QPSK
	1
	0.5

	1286
	4
	QPSK
	1
	0.67

	1440
	4
	QPSK
	1
	0.75

	1728
	4
	8PSK
	1
	0.6

	1930
	4
	8PSK
	1
	0.67

	2160
	4
	8PSK
	1
	0.75

	2304
	4
	8PSK
	1
	0.8


By comparing Table 1 and Table 2, we can see that it is possible to transmit 768 kbps DCH as well as 2.3 Mbps E-DCH at the same time by using only two codes among the three codes of SF = 4, which can be utilized for data transmission. It would be worthwhile noting that it seems not needed to support such a high bit rate, e.g., 768 kbps, for DCH if E-DCH transmission is enabled.

3. Deriving number of channel bits from transport block size

The observation in section 2 implies that if E-DCH is mapped to a separate code, DCH will not limit the number of channel bits required for E-DCH in practical situation and hence the number of channel bits available for E-DCH will not vary between (re)transmissions. Therefore, we could have a mapping from E-DCH transport block size to the required number of channel bits. 

An example mapping of the transport block size to the number of channel bits (i.e., combination of the spreading factor and the modulation format) is shown in Figure 1, assuming 2 ms TTI. MF and SF for each MF/SF combination is shown in Table 1. Similar mapping can be constructed also for 10 ms TTI. In Figure 1, if BPSK is used, no puncturing is allowed for the spreading factor (SF) greater than 4. QPSK and 8PSK is only allowed for SF = 4. Range of the channel coding rate used for BPSK with SF = 4 and higher order modulation such as QPSK and 8PSK is FFS. 
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Figure 1. Example mapping from the transport block size to the SF/MF combination

Table 1. Modulation format and spreading factor combination

	MF/SF index
	1
	2
	3
	4
	5
	6
	7

	MF
	BPSK
	BPSK
	BPSK
	BPSK
	BPSK
	QPSK
	8PSK

	SF
	64
	32
	16
	8
	4
	4
	4


4. Conclusion

In this contribution, as an effort to minimize the hybrid ARQ signalling overhead, we have shown a possible method to calculate the number of channel bits required for E-DCH transmission as a function of the transport block size, by having some restrictions on possible combinations of the spreading factor and the modulation format.

The detailed method should be developed as the study on the hybrid ARQ will go ahead.
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