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1 Introduction

Principle of E-DCH TFC selection algorithm was agreed [1], but details are still open.  

In this paper, we discuss details on the E-TFC selection scheme (especially, on TFC state evaluation). 
2. Discussion

TFC selection behaviour in R99 can be classified into two operations. One is “TFC state evaluation” and the other is “actual TFC selection”.  “TFC state evaluation” is a pre-selection of valid TFCs in the TFCS, according to temporary restriction signalling from RNC and/or UE transit power of past.  “Actual TFC selection” is a decision of TFC for next TTI, within the limit of valid TFCs”.  In the description hereinafter, prefix “E-” is added for E-DCH discussion.  

2-1. E-TFC state definition and evaluation
In HSUPA, introduction of E-TFC state definition and state evaluation were proposed in [3, 4, 5, 6, 7].  We think state definition for E-TFC and state evaluation should be introduced.
It is specified that UE shall estimate the remaining power offset in every TTI and UE shall select the E-TFC taking the obtained power offsets into account [1], However it is still open how to use the remaining power offset in “E-TFC state evaluation” and ”actual E-TFC selection”.

Three kinds of information are needed for E-TFC selection, (1) priority domain information (e.g. logical channel priority), (2) dB domain information (e.g. power offset in HARQ profile, AG/RG), (3) bit domain information (e.g. E-TFC). (See Appendix in the end of this text).  We propose that the remaining power offset (i.e. transmit power margin) is also to be used in the E-TFC state evaluation.  Most of the other dB domain information is needed in the “E-TFC state evaluation”. Therefore, it makes “actual TFC selection” simple by using remaining power offset in “E-TFC state evaluation” process and by pre-selection of valid E-TFCs in dB domain, like TFC selection for DCH, which uses priority information and bit domain information.
Relation between E-TFC definition and E-TFC state is discussed in Section 2-2.
One possible way that the remaining power offset affect “E-TFC state evaluation” is to use 3-state model, like TFC of DCH.  (See Fig.1 for example)  In Fig.1, remaining power offset determines Excess power state.
	E-TFC
No.
	State
	Remarks

	０
	Support
	determined from scheduling grant(AG/RG), or E-TFC for GBR

	１
	Support
	determined from scheduling grant(AG/RG), or E-TFC for GBR

	２
	ExcessPower
	determined from remaining power

	３
	ExcessPower
	determined from remaining power

	５
	Block
	determined from scheduling grant(AG/RG)

	：
	：
	：

	２N-1
	Block
	determined from scheduling grant(AG/RG)


Fig.1 E-TFC state   (Example)

Remaining power estimation is carried out in one TTI order of magnitude. Therefore, transmit power control by TPC [5] and/or remaining power offset estimation error may cause an increasing of frequency of additional scaling in slots in a TTI.  One can also consider taking additional power scaling also into account in the “E-TFC state evaluation”.    

Conclusion:    

・State definition for E-TFC and state evaluation should be introduced.

・We propose that the remaining power offset (i.e. transmit power margin) is also to be used in the E-TFC state evaluation. 

2-2.E-TFC (E-TF) definition

In [2], transport format for E-DCH and E-TFCI are defined, where TBS size information is included but power offset information is not included. In this case, one-to-one corresponding between E-TFCs and E-TFC states is not exists, as already noticed in [7]. Thus, we can set some power offsets for one E-TFC.  E-TFC is selected using power domain signalling (AG/RG), but UE cannot determine only one E-TFC from power domain signalling (AG/RG). In addition, E-TFC state transition trajectory is fluctuated by power offset. 

We prefer to identify E-TFC state with TBS size and with power offset. This gives a relation between the pre-selection in dB domain (“E-TFC state evaluation” in the Section 2-1.) and the actual E-TFC selection in bit domain (”actual TFC selection” in the Section 2-1). 

Moreover, we propose to modify the E-TFC (E-TF) to include power offset parameter, and to move power offset parameter in DCH information of PHY-Data-REQ definition [2] to the E-TFC (E-TF) definition. 

Fig.2 shows an example of the relation between E-TFI, E-TFCI, TBS size, and power offset.  As Node-B does not need the power offset information, E-TFCI definition remains unchanged.

	E-TFI bit pattern
	TBS size

(bit / TTI)
	Power offset for MAC-e PDU (dB)

	E-TFCI

bit     
	additional bit
	
	

	0000000
	00
	0
	0

	0000001
	00
	320
	0

	0000001
	01
	320
	1

	0000010
	00
	640
	0

	0000010
	01
	640
	1

	：
	：
	：
	：

	1111111
	11
	xxx
	2


Fig.2   Relation between E-TFI and E-TFCI   (example)

Conclusion:    

・We prefer to identify E-TFC state with TBS size and with power offset.  

・ We propose to modify the E-TFC (E-TF) to include power offset parameter, and to move the power offset parameter in DCH information of PHY-Data-REQ definition [2] to the E-TFC (E-TF) definition.
4. Conclusion
In this paper, we discussed details on the E-TFC selection (especially, TFC state evaluation).

We propose, 
・E-TFC state evaluation takes the remaining power offset (i.e. transmit power margin) into account.

・E-TFC state is identified with TBS size and with power offset . 

・to modify the E-TFC (E-TF) to include power offset parameter, and to move the power offset parameter in DCH information of PHY-Data-REQ definition [2] to the E-TFC (E-TF) definition.
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Appendix
Information needed for E-TFC selection :
(1) priority domain information： 

・Logical channel priority

(2) dB domain information

      ・power offset attribute in HARQ profile

      ・calculated reference power offset for each E-TFC

      ・Absolute grant／Relative grant

      ・maximum Serving grant (for non-RG mode)／Serving grant (for RG mode)

      ・actual Serving grant value used in past TTI  (for non-RG mode)

      ・autonomous power ramping step (for non-RG mode)

      ・estimated remaining power offset 

      ・DPDCH/DPCCH/HS-DPCCH channel power ratio (vs. DPCCH power), or gain factors

      ・power backoff for maximum UE transmit power
(3) bit domain information

      ・E-TFC (TBS size) 











































































































































































Same TBS size, but different power offset
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