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Introduction

Section 8.2 of TR 25.896 covers some of the HARQ timing aspects as a function of the TTI used for the [E]-DCH and the associated ACK/NACK signaling. The text indicates that the timing is further impacted by L1 signaling in the uplink and downlink and associated complexity trade-offs.

This document suggests some additional text relative to effect of the [E]-TFI (i.e. TF indicator associated with the [E]-DCH) timing on the HARQ timing, in particular when considering TTI shorter than 10 ms for the [E]-DCH.

[E]-TFI

In order for the Node B to properly decode the transport blocks transmitted over the [E]-DCH the UE will have to transmit the associated transport format information denoted [E]-TFI (for simplicity we assume a single [E]-DCH).

If and when the [E]-DCH is using a 10 ms multiple TTI it may be possible to simply multiplex the [E]-TFI with the existing transport channel format indicators and transmit a single TFCI for all the UL TrCH.

However, if the [E]-DCH TTI is shorter than 10 ms it would not be possible to jointly encode the [E]-TFI and the Release-5 TF information and a separate field or even physical channel would be necessary to transmit the [E]-DCH format indicator.

The TTI, processing and timing of the [E]-TFI relative to the [E]-DCH could obviously affect the overall HARQ roundtrip delay and consequently the required number of HARQ processes. Table xx lists possible timing options for the [E]-TFI transmission compared to the [E]-DCH transmission and the associated pros and cons.

	[E]-TFI timing 

compared to [E]-DCH
	[E]-TFI TTI 

compared to [E]-DCH
	Comment

	Same
	Same
	+ No designed impact on HARQ delay

+ Simple NB Rx timing

- NB processing requirement or delay

	Same
	Shorter
	+ No designed impact on HARQ delay

+ Simple NB Rx timing

- [E]-TFI Performance

	Prior
	Same
	+ NB processing requirement or delay 

- Increase in designed HARQ delays

	Prior
	Shorter
	- Increase in designed HARQ delays

- [E]-TFI Performance

	Prior
	Longer
	+[E]-TFI performance

- Increase in designed HARQ delays


TNBP+TUEP
Table 8.2.1 in the TR lists various combination of [E]-DCH TTI, DL ACK TTI and processing delay values resulting in varying number of required HARQ processes. It seems that the values listed for TNBP+TUEP have been derived based on the values considered as part of the HSDPA work item which themselves were related to what NB and UE vendors believed could be achieved often based on evolved Release-99 designs. However technology evolves and even though the TNBP+TUEP values listed in table 8.2.1 may end up being the ones used as a basis, it may be worth pointing as part of the SI that the laws of physics would allow the operate with as low as 4 HARQ processes in case of a 2 ms TTI [E]-DCH and 2 ms TTI ACK. We therefore suggest to add an entry to table 8.2.1 as follows:

	[E]-DCH TTI
	# processes
	ACK TTI
	TNBP+TUEP

	2 ms
	4
	2 ms
	3.9 (1.95 x TTI)


It is worth noting that bringing the number for HARQ processes to 4 may allow to save one bit in the associated UL control signaling.

Conclusion

We have introduced some additional considerations related to the timing of an HARQ scheme for the [E]-DCH and suggest to augment the text in section 8.2 as discussed above.
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