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1. Introduction
The information required for decoding E-DCH packet data may consist of 

· Hybrid ARQ process number

· New data indicator

· Redundancy version

· Transport block size

· Number of physical channel bits

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 if it is possible 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. This fact also implies that the number channel bits available for E-DCH will not need to vary between (re)transmissions. Therefore, E-DCH could have a mapping from the transport block size to the required number of channel bits as was in R99/4/5. 

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, 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

It is proposed to include the text proposal, which reflects the above discussion, into the TR.

---------------- Start of Text Proposal for TR25.896 ---------------------------------- 

7.2.3
Associated Signaling

Associated control signaling required for the operation a particular scheme consists of downlink and uplink signaling. Different proposals may have different requirements on the necessary signaling. Furthermore, the signaling structure may depend on other uplink enhancements considered.

The overhead required should be kept small in order not to waste power and code resources in the downlink and not to create unnecessary interference in the uplink. 

Downlink signaling consists of a single ACK/NAK per (uplink) TTI from the Node B. Similar to the HS-DSCH, a well-defined processing time from the reception of a transport block at the Node B to the transmission of the ACK/NAK in the downlink can be used in order to avoid explicit signaling of the hybrid ARQ process number along with the ACK/NAK. The details on how to transmit the ACK/NAK are to be studied further. 
The necessary information needed by the Node B to operate the hybrid ARQ mechanism can be grouped into two different categories: information required prior to soft combining/decoding (outband signaling), and information required after successful decoding (inband signaling). Depending on the scheme considered, parts of the information might either be explicitly signaled or implicitly deduced, e.g., from CFN or SFN.

The information required prior to soft combining consists of:

· Hybrid ARQ process number.

· New data indicator. The new data indicator is used to control when the soft combining buffer should be cleared in the same way as for the HS-DSCH.

· Redundancy version. If multiple redundancy versions are supported, the redundancy version needs to be known to the Node B. The potential gains with explicit support of multiple redundancy versions should be carefully weighted against the increase in overhead due to the required signaling. Note that, unlike the HS-DSCH, the number of users simultaneously transmitting data in the uplink using hybrid ARQ may be significant.

· Rate matching parameters (number of physical channel bits, transport block size). This information is required for successful decoding. In R99/4/5, there is a one-to-one mapping between the number of physical channel bits and the transport block size, given by the TFCI and attributes set by higher layer signaling. This assumption does not hold for hybrid ARQ schemes if the number of available channel bits varies between (re)transmissions, e.g., due to multiplexing with other transport channels. Hence, individual knowledge of these two quantities is required in the Node B, if the DCH could limit the number of channel bits required for the E-DCH. In the case that the DCH does not imply any limitation on the number of channel bits for the E-DCH, a possible alternative to reduce the signalling overhead could be to send only the transport block size to the Node B and to have a mapping from the transport block size to the number of channel bits as was in R99/4/5. A typical example, in which this alternative is feasible, is allocating a separate code channel for E-DCH. 
The information required after successful decoding can be sent as a MAC header. The content is similar to the MAC-hs header, e.g., information for reordering, de-multiplexing of MAC-d PDUs, etc. 

The information needed by UE necessary to operate the hybrid ARQ mechanism is either explicitly signaled by Node B, or decided by the UE itself, depending on the scheme. It is noted that whether the UE will decide the parameter values or the Node B will signal them, could affect the round trip time for HARQ retransmissions.

7.2.4
Operation in Soft Handover

----------------- End of Text Proposal for TR25.896 --------------------- 
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