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1. Introduction

There have been several proposals for the TTI length to be selected for HS-PDSCH use. It is also open whether there would be only one or multiple TTI lengths to choose from.

2. Fixed or variable TTI

Not having seen a clear gain available from variable TTI length shown this far, Nokia suggests that fixed TTI length is adopted as the working assumption in HSDPA for Release'5.

3. 10 ms TTI

Whereas it is clear that a short TTI of 1 slot or 3 slot is necessary for HSDPA in order to provide fast enough adaptation, there has also been a proposal to retain a 10 ms TTI length also for HS-PDSCH [1]. It is claimed that this would provide backward compatiblity by allowing progressive introduction of HSDPA in existing network equipment. However, there are some concerns that we would like to get clarification on.

1) For low end terminals, it appears that only one code channel with 10 ms TTI is assumed. Is the proposal in this case that 10 UEs would be code multiplexed on the same TTI, using 10 shared control channels? This would appear to imply that more code multiplexing overhead is present in this case and available capacity is used for this purpose. In is also a concern whether more multicode capability is required from the UE, if shared control channel needs to be reserved all the time.

2) What kind of round trip delay would this introduce? With one retransmission the L1 latency would already be at least 2x10 ms + time between two consecutive TTIs.

3) It would appear that for the same processing time requirement for TTI=10 ms as what we define for TTI=2 ms case, the peak processing requirement for TTI=10 ms is higher, since there are more bits to be processed. On the other hand, if the processing time requirement for TTI=10ms is loosened the delay becomes longer.  

Table 1. Maximum number of bits to be processed per TTI

	SF=16

	
	5 codes
	10 codes

	MCS
	Bits/TTI (3 slots)
	Bits/TTI (15 slots)
	Bits/TTI (3 slots)
	Bits/TTI (15 slots)

	QPSK, rate ¾
	3600
	18000
	7200
	36000

	16QAM, rate 1/2
	3600
	18000
	7200
	36000

	16QAM, rate 3/4
	7200
	36000
	14400
	72000

	64QAM, rate 3/4
	10800
	54000
	21600
	108000


4. 1 slot TTI vs. 3 slot TTI

Signaling overhead increases when TTI length is only 1 slot. Besides, if in uplink there is only 1 timeslot available for signaling, there is only room for ACK/NACK in UL HS-DPCCH. This is because in the case of asynchronous HARQ timing in uplink, ACK/NACK requires up to 5 bits and there is room for 10 bits on HS-DPCCH. If more bits are needed, the spreading factor of HS-DPCCH has to be reduced and thus the transmission power required (as well as envelope variations) increases. It is not desirable to increase the UE Tx power requirements too much for HSDPA signaling, by decreasing SF too much for HS-DPCCH. This could introduce problems in the coverage area. With a 3-slot TTI the number of signaling bits on HS-DPCCH is three times larger and SF=256 is likely sufficient should HS-DPCCH be used for other signaling than ACK/NACK. 
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