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1. Introduction

RAN4 has been discussing the accuracy of feFACH 2/10ms TTI selection, see for example [1]

 REF _Ref339290889 \r \h 
[2]

 REF _Ref339291330 \r \h 
[3]

 REF _Ref339291334 \r \h 
[4]. In RAN4#64, the need for the requirements was agreed in principle. 

WF: agree with the principle of defining requirements. Numbers need to be checked further. Bring in analysis next meeting for companies who have concern on the proposal.

One CR proposal to introduce the requirement may be seen in [4], however this not yet agreed due to discussions on whether there is also a need for a so called “open loop” requirement where the accuracy of the 2/10ms decision is checked relative to the CPICH input level and number of preambles, rather than to the UE preamble transmission power.

In the process of reviewing the RAN4 requirements proposals, we have identified that some of the procedures specified by RAN2 may constrain implementations such that they are not able to achieve the most accurate switching point which they would otherwise be able to achieve. In this contribution we discuss the issue further and provide a text proposal for 25.331 which would allow implementations to implement the 2/10ms TTI switching more accurately.
2. Discussion

Typically UTRA UE implementations have available an uplink power detector, which may be used for a number of purposes including event 6D evaluation, limiting the UE transmission power to a target value such as the signalled maximum power, UPH estimation and E-TFC restriction. According to the the CR for FE-FACH [2], the possibility of using a power detector to estimate the power of PRACH preambles for headroom estimation in common E-DCH TTI selection is currently excluded, as the procedure indicates that the headroom should use the calculated values Preamble Initial Power or Commanded Preamble Power to evaluate the headroom as shown:

[image: image1]
Considering the definitions of Preamble Initial Power and Commanded Preamble power, the calculations can be described as follows:
Preamble Initial Power = Primary CPICH TX power – CPICH_RSCP + UL interference + Constant Value

The initial Commanded Preamble Power is the max(lowest possible UE transmit power, Preamble_Initial_Power)

On each subsequent preamble attempt, the UE increases the Commanded Preamble Power by P0 = Power Ramp Step [dB]. If the Commanded Preamble Power exceeds the maximum allowed power by 6dB, the UE may pass L1 status ("No ack on AICH") to the higher layers (MAC) and exit the physical random access procedure

From this description, it can straightforwardly be seen that both Preamble_Initial_Power and Commanded Preamble Power are calculated values which depend only on the UE measurement of CPICH RSCP, various signalled parameters and the number of ramp steps which have occurred. Clearly, there is no scope in the current wording of the procedure to use a measured preamble power in place of the calculated preamble power.

The difference between the two powers may be illustrated as follows. Suppose that commanded preamble power = 12dBm. In UE implementation, the UE thus needs to use calibration information to set the preamble power as closely as possible to 12dBm. RAN4 does not directly specify how accurately the UE is able to set preamble power based on commanded power, but the open loop power control requirement which includes tolerances in both measuring RSCP and in setting the transmission power to the commanded power is ±9dB in normal conditions and ±12dB in extreme temperature conditions. Thus there could easily be a significant inaccuracy in the UE setting of transmission power to Commanded Power, and indeed in typical implementations RF receiver gain and RF transmitter gain tend to track each other to an extent which causes an automatic compensation effect – CPICH being measured lower than the true value causes Commanded Preamble Power to be higher which compensates for lower transmitter gain. Hence there can be significant tolerances between Commanded Preamble Power and the actual UE preamble transmission power on any particular preamble. Such errors could be reduced if the procedure allowed use of a power detector. This is especially true at high preamble transmission power which is the regime where power detectors give accurate results and also where 2/10ms TTI switching is likely to be configured to occur in practice.

Proposal 1: The procedure for common E-DCH TTI selection should be modified to allow use of UE measured preamble transmission power

To illustrate better the proposal we indicate possible modifications to [2] as a text proposal

3. Text Proposal 
1>
if the CHOICE "TTI selection" in the IE "Concurrent Deployment of 2ms and 10ms TTI" has the value "Fixed":

2>
if "Fixed common E-DCH TTI selection" is set to "10ms":

3>
indicate a selection of common E-DCH TTI of 10 ms to the physical layer for all preamble transmissions.

2>
if "Fixed common E-DCH TTI selection" is set to "2ms":

3>
indicate a selection of common E-DCH TTI of 2 ms to the physical layer for all preamble transmissions.

1>
if the CHOICE "TTI selection" in the IE "Concurrent Deployment of 2ms and 10ms TTI" has the value "Threshold based":

2>
perform TTI selection as follows: 






For each preamble transmission,

 estimate a transmit power headroom according to

Headroom = {min(Maximum allowed UL tx power, P_MAX) Pp-e )}


(Estimated Preamble Power + 

where "Maximum allowed UL tx power" is the maximum allowed uplink transmit power indicated in system information (in dBm), P_MAX is the maximum RF output power of the UE (dBm) and Pp-e is the Power offset between the last transmitted preamble and the initial DPCCH transmission as defined in [26].

2>
if the resulting "Headroom" value is less than "Common E-DCH TTI selection threshold":
3>
indicate a selection of common E-DCH TTI of 10 ms to the physical layer for the preamble transmission.

2>
else:
3>
indicate a selection of common E-DCH TTI of 2 ms to the physical layer for the preamble transmission.

2>
for emergency call, the UE is allowed to select a common E-DCH TTI of 10ms.
The intention of the text proposal is that Estimated Preamble Power could either be based on calculated preamble power (i.e. Preamble Initial Power/Commanded Preamble Power) according to the current procedure, or if the UE has a more accurate measured value available of the preamble power it may be used.
To support this approach, it is important that RAN4 defines accuracy requirements which would ensure that the accuracy of the estimate is sufficient. Since both UPH and E-TFC restriction are defined based on estimated DPCCH power once E-DCH transmission starts, this would ensure a specification approach for common E-DCH TTI selection which is consistent with those features, and as previously noted in the introduction, RAN4 meeting #64 already decided in principle to develop the requirements, and corresponding test case CRs have also been presented in RAN4.
4. Performance

Allowing the use of a power detector would allow tighter performance requirements. 
Our preliminary analysis indicates that for preamble power close to the maximum of the UE power class, a UE power detector may be able to achieve an accuracy of ±2dB, whereas a tolerance of approximately ±6dB is more typical for the difference between calculated and actual preamble transmission power. Further details may be found in [5]. By achieving improved accuracy in UE TTI selection, it is possible configure a smaller margin in the Common E-DCH TTI selection threshold, ensuring that 2ms TTI length can be more widely used without compromising performance at the cell edge where 10ms TTI is needed for reliable operation.
5. Conclusions
In this contribution, we discuss the procedure for common E-DCH TTI selection and note that it assumes calculated rather than UE measured preamble power in the calculation of the headroom for TTI selection. 

Typically UTRA UE implementations have available an uplink power detector, which may be used for a number of purposes including event 6D evaluation, limiting the UE transmission power to a target value such as the signalled maximum power, UPH estimation and E-TFC restriction.
Considering that it is likely to be possible to estimate preamble transmission power more accurately after it has taken place, at least if the transmission power is relatively high (which is the regime where 2/10ms TTI switching is likely to be triggered), we propose to modify the procedure to allow UE implementations which make use of measured power rather than calculated power.

Proposal 1: The procedure for common E-DCH TTI selection should be modified to allow use of UE measured preamble transmission power

We also provide a text proposal to illustrate the changes which would be necessary in 25.331 to allow the use of either measured or calculated preamble power.

Allowing the use of a power detector would allow tighter performance requirements. 
Our preliminary analysis indicates that for preamble power close to the maximum of the UE power class, a UE power detector may be able to achieve an accuracy of ±2dB, whereas a tolerance of approximately ±6dB is more typical for the difference between calculated and actual preamble transmission power. By achieving improved accuracy in UE TTI selection, it is possible configure a smaller margin in the Common E-DCH TTI selection threshold, ensuring that 2ms TTI length can be more widely used without compromising performance at the cell edge where 10ms TTI is needed for reliable operation.. 
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[1>	if the CHOICE "TTI selection" in the IE "Concurrent Deployment of 2ms and 10ms TTI" has the value "Fixed":


2>	if "Fixed common E-DCH TTI selection" is set to "10ms":


3>	indicate a selection of common E-DCH TTI of 10 ms to the physical layer for all preamble transmissions.


2>	if "Fixed common E-DCH TTI selection" is set to "2ms":


3>	indicate a selection of common E-DCH TTI of 2 ms to the physical layer for all preamble transmissions.


1>	if the CHOICE "TTI selection" in the IE "Concurrent Deployment of 2ms and 10ms TTI" has the value "Threshold based":


2>	perform TTI selection as follows: 


3>	for the first preamble transmission:


4>	when the UE calculates the initial preamble transmit power ("Preamble_Initial_Power") as specified in subclause 8.5.7:


5>	calculate a transmit power headroom,


	Headroom = {min(Maximum allowed UL tx power, P_MAX) �symbol 45 \f "Symbol" \s 10��		(Preamble_Initial_Power + �symbol 68 \f "Symbol" \s 10��Pp-e )}


	where "Maximum allowed UL tx power" is the maximum allowed uplink transmit power indicated in system information (in dBm), P_MAX is the maximum RF output power of the UE (dBm) and �symbol 68 \f "Symbol" \s 10��Pp-e is the Power offset between the last transmitted preamble and the initial DPCCH transmission as defined in [26].


NOTE 1:	the expression Preamble_Initial_Power + �symbol 68 \f "Symbol" \s 10��Pp-e represents the DPCCH power if the common E-DCH transmission would be sent after the initial preamble.


3>	for preamble transmissions other than the first:


4>	when the UE calculates the preamble transmit power ("Commanded Preamble Power") as specified [29] subclause 6.1A:


5>	calculate a transmit power headroom,


	Headroom = {min(Maximum allowed UL tx power, P_MAX) �symbol 45 \f "Symbol" \s 10��		(Commanded Preamble Power + �symbol 68 \f "Symbol" \s 10��Pp-e )}


	where "Maximum allowed UL tx power" is the maximum allowed uplink transmit power indicated in system information (in dBm), P_MAX is the maximum RF output power of the UE (dBm) and �symbol 68 \f "Symbol" \s 10��Pp-e is the Power offset between the last transmitted preamble and the initial DPCCH transmission as defined in [26].


3>	if the resulting "Headroom" value is less than "Common E-DCH TTI selection threshold":


4>	indicate a selection of common E-DCH TTI of 10 ms to the physical layer for the preamble transmission.


3>	else:


4>	indicate a selection of common E-DCH TTI of 2 ms to the physical layer for the preamble transmission.


2>	for emergency call, the UE is allowed to select a common E-DCH TTI of 10ms.











