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1. Introduction

This document discusses timing issue on EUDCH.
2. Discussion
UE processing time

We propose following time is reserved for UE processing time in both 2ms and 10ms. Note this is requirement and final value is described in section 3.
	UE processing time from E-AGCH to E-DPCCH/E-DPDCH
	minimum 4 slots

	UE processing time from E-HICH/E-RGCH to E-DPCCH/E-DPDCH
	minimum 3 slots


Node B processing time

We propose following time is reserved for Node B processing time in both 2ms and 10ms. Note this is requirement and final value is described in section 3.
	Node B processing time from E-DPCCH/E-DPDCH to E-AGCH
	minimum 7 slots (This includes propagation delay in both uplink and downlink)

	Node B processing time from E-DPCCH/E-DPDCH to E-HICH/E-RGCH
	minimum 7 slots (This includes propagation delay in both uplink and downlink)


Timing relation between E-HICH and E-RGCH

We propose E-HICH and E-RGCH is aligned. If you calculate all required UE procedure, the UE required processing time for E-RGCH takes longer than the one for E-HICH. E-HICH does not require much calculation. The point should be considered is if there is timing offset between E-RGCH and E-HICH to the same E-DPCCH/E-DPDCH and if E-RGCH is earlier than Ack/Nack, UE may waste its preparation to transmit based on E-RGCH because Nack makes higher priority behaviour to UE. Therefore we propose to align E-HICH and E-RGCH.
TTI of E-HICH and E-RGCH
We propose 3 slot TTI length in both 2ms and 10ms. This 3 slots length is useful to have common structure between different TTI length. This can reduce peak power than 1 slot length TTI. This could reduce round-trip time in 10ms TTI.
Granularity of E-HICH and E-RGCH
We propose 1 slot granularity of E-HICH and E-RGCH. This has following merit.

- We would like to allow two kind of the scheduler. One is 'at once' type scheduler which the scheduler decision is done when all UE's HARQ is decoded. The other is 'gradually' type scheduler which scheduler decision is done gradually in each slot. The latter means the scheduler decision is done after some portion of RoT is done. The 'gradually' type scheduler has more processing time. 'At once' time scheduler is more demanding on Node B processing time. The merit of 'at once' type scheduler is more dynamic allocation of each UE's power can be controlled. One slot granularity has a merit to relax processing time of Node B for 'gradually' type scheduler. Within the same LSI technology, giving more processing time can reduce HW size because one can reduce the level of parallel processing.
- In SHO, if we took 3 slots granularity, maximum difference between cells is 3 slots. On the other hand, if we took 1 slot granularity, maximum difference between cells is 1 slot. This reduces round-trip time.
Round trip time
We propose round trip time is not configurable. This is always same in the system in order to avoid complicated behaviour in SHO.

Number of HARQ process
We propose number of HARQ process could be configurable similar to "inter-TTI" in HSDPA i.e. UE is not allowed to transmit E-DPCCH/E-DPDCH in some TTI.
TXI
If we introduce TXI, UE processing time is always more than 4 slots. This increases round-trip time. Therefore, we are not capturing the proposal of TXI.
3. Total timing relations in 2ms TTI
Following figure shows our proposal of timing relations. In SHO, according to 1 slot granularity, E-HICH/E-RGCH requires 1 slots window for UE. We set the rule that E-DCH serving cell is always earliest of the window. Therefore, non E-DCH serving cell lies always within 1 slot window after E-DCH serving cell's position.
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Fig 1. Total timing relations in 2ms TTI
The result of parameters in 2ms TTI are following:
	UE processing time from E-AGCH to E-DPCCH/E-DPDCH
	4~5 slots

	UE processing time from E-HICH/E-RGCH to E-DPCCH/E-DPDCH
	Serving E-DCH cell: 4~5 slots
Non-Serving E-DCH cell: 3~4 slots  


	Node B processing time from E-DPCCH/E-DPDCH to E-AGCH
	'At once' scheduler: 11~8 slots


	Node B processing time from E-DPCCH/E-DPDCH to E-HICH/E-RGCH
	'At once' type scheduler of serving E-DCH: 11~8 slots 
'Gradually' scheduler of serving E-DCH cell: 11~10 slots

Non-serving E-DSCH cell: 12~11 slots



Above values include propagation delay in both uplink and downlink.
	Number of maximum HARQ process (round trip delay)
	7 HARQ process
21 slots


4. Total timing relations in 10ms TTI
Following figure shows our proposal of timing relations. In SHO, according to 1 slot granularity, E-HICH/E-RGCH requires 1 slots window for UE. We set the rule that E-DCH serving cell is always earliest of the window. Therefore, non E-DCH serving cell lies always within 1 slot window after E-DCH serving cell's position. These rules are same as 2ms TTI. Because of 1 slot alignment, one cannot time multiplex the same signature sequence with other UEs. Therefore, one signature sequence is allocated to one UE although only 2ms per 10ms is used.
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Fig 2. Total timing relations in 10ms TTI
The result of parameters in 10ms TTI are following:

	UE processing time from E-AGCH to E-DPCCH/E-DPDCH
	4~20 slots

	UE processing time from E-HICH/E-RGCH to E-DPCCH/E-DPDCH
	Serving E-DCH cell: 4~5 slots

Non-Serving E-DCH cell: 3~4 slots  


	Node B processing time from E-DPCCH/E-DPDCH to E-AGCH
	'At once' scheduler: 23~8 slots



	Node B processing time from E-DPCCH/E-DPDCH to E-HICH/E-RGCH
	'At once' type scheduler of serving E-DCH: 23~8 slots 

'Gradually' scheduler of serving E-DCH cell: 23~22 slots

Non-serving E-DSCH cell: 24~23 slots




Above values include propagation delay in both uplink and downlink.
	Number of maximum HARQ process (round trip delay)
	3 HARQ process

45 slots


5. Conclusion

We propose to adopt described timing relation is used in EDTCH.
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