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1. Introduction

In papers [1] and [2] it is proposed to have an improved HS-SCCH order format in a compatible way with the introduction of 64QAM the introduction of which is discussed in [3]. With improved HS-SCCH order format, and assuming that a single CCS word, for instance 1110000 is reserved for HS-SCCH orders, there are two possibilities concerning DTX order activation bit position as described later on in this paper:

· Either the DTX order activation bit is in the HS-SCCH part 1, and we call that “early DTX order activation”

· Or the DTX order activation bit is in the HS-SCCH part 2, and we call the “late DTX order activation”

In this paper we discuss the pros and cons of having an early DTX order activation, and propose a way forward. Notably we propose that the “as soon as possible” statement concerning long preambles in introduction of CPC be be clafrified first, and then that the decision be taken whether early DTX order activtion is needed or not. Otherwise the latter decision would be taken without a common understanding of the implications. 
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1 Improved HS-SCCH order with early DTX order activation
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 Improved HS-SCCH order with late DTX order activation
In the case of early DTX order activation the “order type” is split into two part so that the “DTX order activation” is inside the part I. Note that in both formats presented above the order type size has been set so that there is 3 bits in part II, which is the same way as in the current CR in [5].
The advantage of early DTX order activation is that the UE can anticipate the start of transmission before the end of part II, whether the transmission decision is taken ASAP after part I or after the end of part II. This anticipation allows to prepare the transmission resumption. 
In the case when the actual decision of transmission resumption is taken after CRC check of part II, this preparation allows to relax real time constraints on the UE. It does not cause any reliability issues, as the UE decides to start or not the transmission only after the CRC check. Preparation of the transmission resumption may include many tasks such as not exhaustively:

· Powering up of some synthesizer in the Tx chain
· Reconfiguring some RF digital interface from a slow mode to a fast mode

· Computing the Tx gain from the latest CPICH estimate, and loading some RF registers with the gain values (without enabling the transmission)

All theses task are time consuming, and they do not need that the decision whether to transmit or not be yet taken because doing these tasks does not incur any actual transmission. So, when the transmit restart decision is taken after CRC check, this anticipation does not cause the lower reliability of part I bits to impact the network UL capacity in any manner.  

3. Clarification of “as soon as possible”
In CR [5] introducing CPC into 25.214 we can read the following statement, where bold face was added by us :

In addition, if there has not been any E-DCH transmission for the last Inactivity_Threshold_for_UE_DTX_cycle_2 TTIs, and if a UE will start a transmission of HS-DPCCH on a HS-DPCCH subframe, the UE shall perform the following:

if the UE has enough time, the UE shall start the DPCCH transmission UE_DTX_long_preamble_length slots prior to the DPCCH slot that coincides with the HS-DPCCH subframe or overlaps the start of the HS-DPCCH subframe; otherwise, the UE shall start the DPCCH transmission as soon as possible,

The meaning of “as soon as possible” is unclear: typically NodeB manufacturer will understand it as meaning “sooner” than UE manfucturer will do. This may cause interworking issues happen in a very late stage and threaten the performance of CPC as far as cycle-2 gaps are concerned.

Before taking a decision about whether or not early indication of the DTX activity is needed or not RAN1 shall clarify the meaning of this statement, so that all the companies can understand the implication of the decision concerning early DTX activity indication.

Below we propose three understanding and discuss the implication in relation with whether or not we have early or late DTX order activation.
Defining “absolute ASAP” as UL DPCCH transmission restart such that the first transmitted UL DPCCH slot correspond to a F-DPCH slot with a time offset  (absoluteASAP verifiying the equation  2slots ≤ (absoluteASAP < 3 slots. The reason why we call this absolute ASAP is that it corresponds to current requirement concerning start of HS-PDSCH reception.
Then the interpretation of ASAP may range from “absolute ASAP” up to “absolute ASAP + 3 slot” as in the table below. For the sake of comparison we have assumed that:
· The UE has to switch on some component in RF (like a synthesizer) before transmission restart in all cases

· When early order activation is used, then, unless two alternative are explicitly considered, the UE design is made for relaxing real time constraints at the expense of reliabiity 

· RTConstUE stands for Real Time Constraints for UE design
· UPAConstNB stands for Uplink Pilot Acquisition Constaints for NodeB

	Start of UL-DPCCH transmission real time requirement
	Early/Late DTX order activation
	Discussion

	
	
	Proes
	Cons

	Absolute ASAP
	Early
	Lowest UPAConstNB
	Lack of Reliability

Very Strong RTConstUE(Note 1)

	
	Late
	
	Not Feasible

	Absolute ASAP +1 slot
	Early
	Reliability 

Second Lowest  UPAConstNB
	Strong(Note 2) RTConst for UE



	
	
	Second Lowest  UPAConstNB
	Lack of Reliability

Moderate/Strong(Note 3)  RTConst for UE

	
	Late
	Reliability

Second Lowest UPAConstNB
	Very Strong(Note 1) RTConstUE



	Absolute ASAP + 2 slots
	Early
	Reliability

Moderate UPAConstNB
Moderate real RTConstUE
	

	
	Late
	Reliability
Moderate UPAConstNB
	Moderate/Strong(Note 3)  RTConst for UE

	Absolute ASAP + 3 slots
	Early
	Reliability

Low  real RTConstUE


	High UPAConstNB

	
	Late
	Reliability
Moderate real RTConstUE
	High UPAConstNB


Note 11

 set nt_very_strg "(Note )"
(Note 1)
 : This means that there are only 1024 chips to decode the HS-SCCH, and to prepare transmission (this including stabilization time of a synthesiser)

Note 22

 set nt_strg "(Note )"
(Note 2)
 : We call this “strong” because the HS-SCCH decoding has to be redeisng to be done in less than 1024 chips to get the reliability, which is significantly lower than 1slot time that is available for release 6 HS-SCCH decoding. 

Note 33 set nt_mod_strg "(Note )"
(Note 3)
 : The Real Time constraints are stronger than current rel’6 constraints : there is 1slot + 1024 chips overall time budget, but if we assume that rel’6 HS-SCCH decoding takes 1 slot, then assuming that 1024 chips is slightly too short to accomodate the sum of delay spread + RF/BBIC interface transit time + transmission preparation (like power up some synthesiser, switch RF interface mode), this means that the rel’6 HS-SCCH decoder has to be redesigned for slightly lower decoding time.
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set fg_ASAP  
3
 Definition of (absoluteASAP for interpretation of as soon as possible

6. Conclusion

In this paper we have discussed the proes and cons of early DTX order activation with regard to the interpretation of “as soon as possible” in the CPC introduction CR as far as transmission resumption is concerned in the case of a cycle-2 type of gap. We propose the following way forwards: 
· First RAN1 should decide the exact meaning of “as soon as possible” before taking any decision concerning HS-SCCH order format
· Second, RAN1 should select one of the two format described in this paper, based on the previous decision. Both format reserve only one CCS word 1110000 for HS-SCCH order indication, and as such are compatible with the proposal in [2]
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