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1.  Introduction

In this document additional simulation results for E-TFC selection performance are presented. Implementation considerations regarding the timing of the E-TFC restriction estimation relative to the timing of the serving RLS relative grant are considered, and an outline CR proposal is made for the E-TFC selection timing and filtering requirements.
2. System Simulations on UE E-TFC Selection Performance

In this section we investigate the impact of UE E-TFC selection performance on the system performance and user throughputs by system simulations. These simulations are performed with a fully dynamic system simulator, where users are moving around in the network and thereby handover are also performed during simulations. Dynamic system simulator was selected as the performance of UE E-TFC selection is expected to play the most significant role when the UE is actually moving the network. 

In the document [3] it was already shown that fast channel dependent scheduling can provide gains to the E-DCH system only in very limited radio conditions and that these gains are only visible if very short or basically no filtering is applied both to the remaining power estimation and UE power headroom reporting. It was already indicated in RAN4 [4] that the measurement period of UE power headroom measurement should be longer than what is required for fast channel sensitive scheduling. Therefore in this study we have used Round Robin scheduler, which does not consider UE channel conditions when deciding when to schedule a certain UE. In this way we are able to study how much UE is actually able to affect the E-DCH system performance and its own user throughput by having different E-TFC selection filters and processing delays. To do this we have varied UE filter lengths and processing delays in the simulations. In the simulations the UPH filtering is used for rate requests that the UE sends to the network. Similarly as in the simulations presented in [3] 2 ms TTI is also used in these new simulations.
In Figure 1 we show mean cell throughput results in three different radio propagation conditions (Ped A 3km/h, Veh A 30 km/h and Veh A 120 km/h) with two different UPH filter lengths; 10 ms and 100 ms. 
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Figure 1 Mean Cell Throughput

In Figure 2 mean user throughput results are presented in the same three different radio propagation conditions  with the same two different UPH filter lengths.

	[image: image3.emf]Mean User Throughput, UPH = 10 ms
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Figure 2 Mean User Throughput

The mean cell throughput and user throughput results indicate some variation in results as a function of UE E-TFC selection delay and filter length especially in the Pedestrian A 3km/h radio conditions. However, the variation is not directly following e.g. increase in UE processing delay or E-TFC filter length but instead the best results are achieved when matching parameters are used. Since the UE is not aware of the scheduler details, it is quite impossible for a UE to optimise the cell throughput or even its own user throughput with a certain filter length and delay implementation in E-TFC selection. 
3. Implementation considerations

The simulation results in section 2 have shown that throughput does not depend strongly on E-TFC filter length or delay except in very special conditions. In this section, we examine the implementation considerations of different E-TFC selection filtering and delay and try to propose some values which can be used as a basis for setting the E-TFC selection performance requirements in 25.133.

2. Relation to the timing of grant channels

We have considered that there could be some justification to linking the timing of the E-TFC selection decision to the timing of the grant channels as received by the UE. The justification for this is as follows. If the UE makes a decision on what E-TFCs it has sufficient remaining power to be able to support long before the E-AGCH and E-RGCH channels relating to a particular E-DCH TTI, then this does not provide much simplification to the implementation of the UE. The reason is that even if the available E-TFCs have been chosen using remaining power estimation, the UE is anyway unable to begin the MAC and L1 processing to transmit in a particular TTI until it knows what grant it has been given as this determines which E-TFCs are actually available for use. Therefore a much larger delay in E-TFC selection is not that beneficial to the UE to reduce processing requirements for E-DCH. On the other hand, the E-TFC selection process should not be performed by the UE much later than this time, so that the E-TFC selection process does not create some tighter processing requirements for the UE than have already been agreed for the timing of absolute and relative grants since no clear performance benefits can be achieved through tighter processing requirements. In deriving a proposed value for E-TFC selection delay, we therefore investigate in more detail the timing of the grant channels.

3. Timing of Grant reception

From analysis of the timing of E-RGCH and E-AGCH in [1] and [2], it can be shown that

Timing of E-RGCH when the cell is in the serving RLS can be analysed to be

10mS TTI case :  5.3333mS ≤ (Tdpch – TE-RGCH(serving)) ≤ 7.266667mS

2mS TTI case : 3.3333mS ≤ (Tdpch – TE-RGCH(serving)) ≤ 5.2666mS

Timing of E-RGCH when the cell is not in the serving RLS can be analysed to be

10mS TTI case :  9.3333mS ≤ (Tdpch – TE-RGCH(nonserving)) ≤ 19.26667mS 

2mS TTI case :  9.3333mS ≤ (Tdpch – TE-RGCH(nonserving)) ≤ 11.26667mS

And timing of E-AGCH can be analysed to be

10mS TTI case :5.3333 mS ≤ (Tdpch – TE-AGCH) ≤  15.26667mS

2mS TTI case :   3.3333mS  ≤ (Tdpch – TE-AGCH) ≤  ≤ 5.2666mS
Since the timing of the E-RGCH when the cell is in the serving RLS is most critical in that it is closest to the transmission of the corresponding E-DPCCH/E-DPDCH frame, the proposal is that the E-TFC selection is linked to reception timing of the serving E-RGCH. We propose that the UE should complete the E-TFC restriction estimates shortly before the  E-RGCH from the serving RLS is received, so that as soon as this E-RGCH is decoded, the UE has all the information that is needed by MAC to select a supported E-TFC which is within the range of its grant, and it can begin MAC and L1 processing to transmit the data.

As the remaining power estimates for the purposes of E-TFC restriction are updated at the TTI rate, the proposal is therefore that the remaining power measurement for E-TFC restriction purposes should have been made within at most one E-TFC TTI prior to the reception of the serving RLS E-RGCH. The updating of the E-TFC power measurement does not need to be synchronous with the E-RGCH reception. The situation is illustrated in figure 1 for a 2mS E-DCH TTI 

[image: image5]
4. E-TFC filter length 

Since E-DCH throughput performance has not been seen to be strongly dependent on what kind of filter is chosen for E-TFC selection, we do not have a strong proposal on  E-TFC filtering requirements. We have a feeling that to have a futureproof solution and uniform UE behaviour, it is beneficial to define the filter length We believe that this filter does not add significantly to the UE implementation complexity. Our proposal is that a filter length of around 1 TTI is suitable.
5. Effect of DCH compressed mode to E-TFC selection

The remaining power estimate used for E-TFC restriction estimation is calculated by subtracting the power of the DCH from the total power available to the UE. The E-TFC selection requirements that are proposed in this document make the assumption that compressed mode is not in use. Therefore, the handling of compressed mode in the power estimates for DPDCH and DPCCH still requires further analysis to make sure that no additional conditions or requirements are needed.
6. CR  proposal for E-TFC requirements

>>> Start of CR proposal

6.4
Transport format combination selection in UE

6.4.1
Introduction

When the UE estimates that a certain TFC and E-TFC would require more power than the maximum transmit power, it shall limit the usage of transport format combinations for the assigned transport format set, according to the functionality specified in section 11.4 in TS25.321. This is in order to make it possible for the network operator to maximise the coverage. Transport format combination selection is described in section 11.4 of TS 25.321.

6.4.2
Requirements

The UE shall continuously evaluate based on the Elimination,  Recovery and Blocking criteria defined below, how TFCs on an uplink  DPDCH can be used for the purpose of TFC selection. The evaluation shall be performed for every TFC in the TFCS using the estimated UE transmit power.

 The UE transmit power estimation for a given TFC, when HS-DPCCH is not transmitted during the measurement period, shall be calculated using the DPDCH and DPCCH gain factors of the corresponding TFC and reference transmit power. The reference transmit power is the transmit power of DPCCH and DPDCH of a given TFC during the measurement period for which UE transmit power estimation is made. If HS-DPCCH is transmitted either partially or totally within the given measurement period the UE transmit power estimation for a given TFC shall be calculated using DPDCH and DPCCH gain factors, the maximum value of the HS-DPCCH gain factor that is used during the measurement period, and the reference transmit power. The timing of the measurement period, which is defined in 9.1.6.1 as one slot, is the same as the timing of the DPCH slot..

E-TFC selection is allowed only in the CELL_DCH state. E-TFC selection is based on the estimated power leftover from TFC selection if the DPDCH is present and from the HS-DPCCH 

The UE shall estimate the remaining power available for E-TFC selection based on the following equation

Remaining power estimate = (PMax E-DCH - PDPCCH - PDPDCH- PHS-DPCCH- PE-DPCCH )/ PDPCCH , 

where

PMax E-DCH = MIN(Maximum allowed UE transmit power based on the latest absolute and relative grants, PMAX - E-TFC-MPR as defined in Table 6.2, Maximum allowed UL TX Power set by UTRAN )

PDPCCH = estimated DPCCH transmit power, using a filtering period of one TTI
PDPDCH  =  estimated DPDCH transmit power

PHS-DPCCH = estimated HS-DPCCH transmit power based on the maximum HS-DPCCH gain factor during the filtering period
PE-DPCCH = estimated E-DPCCH transmit power, 

Note : Requirements when compressed mode is active still require further analysis 
The UE shall consider the Elimination criterion for a given TFC to be detected if the estimated UE transmit power needed for this TFC is greater than the Maximum UE transmitter power for at least X out of the last Y successive measurement periods immediately preceding evaluation. The MAC in the UE shall consider that the TFC is in Excess-Power state for the purpose of TFC selection.

MAC in the UE shall indicate the available bitrate for each logical channel to upper layers within Tnotify from the moment the Elimination criterion was detected.

The UE shall consider the Recovery criterion for a given TFC to be detected if the estimated UE transmit power needed for this TFC has not been greater than the Maximum UE transmitter power for the last Z successive measurement periods immediately preceding evaluation. The MAC in the UE shall consider that the TFC is in Supported state for the purpose of TFC selection.

MAC in the UE shall indicate the available bitrate for each logical channel to upper layers within Tnotify from the moment the Recovery criterion was detected.

The evaluation of the Elimination criterion and the Recovery criterion shall be performed at least once per radio frame. 

The definitions of the parameters X,Y and Z which shall be used when evaluating the Elimination and the Recovery criteria when no compressed mode patterns are activated are given in Table 6.0.

Table 6.0: X, Y, Z parameters for TFC selection

	X
	Y
	Z

	15
	30
	30


The UE shall consider the Blocking criterion for a given TFC to be fulfilled at the latest at the start of the longest uplink TTI after the moment at which the TFC will have been in Excess-Power state for a duration of:


(Tnotify + Tmodify+ TL1_proc)

where:


Tnotify equals 15 ms, and


Tmodify equals MAX(Tadapt_max,TTTI), and


TL1 proc equals 15 ms, and


Tadapt_max equals MAX(Tadapt_1, Tadapt_2, ..., Tadapt_N), and


N equals the number of logical channels that need to change rate, and


Tadapt_n equals the time it takes for higher layers to provide data to MAC in a new supported bitrate, for logical channel n. For services where no codec is used Tadapt shall be considered to be equal to 0 ms. For services where either UMTS_AMR2 or UMTS_AMR_WB is used, Tadapt shall be considered to be equal to the time required to switch from the current codec mode to a new supported codec mode. In that case Tadapt equals 20 ms + 40 ms per codec mode switch. E.g. Tadapt equals 60ms if one codec mode switch is necessary and Tadapt equals 140ms if 3 codec mode switches are necessary.


TTTI equals the longest uplink TTI of the selected TFC (ms).

The UE shall be able to update the remaining power estimate of each E-TFC at least every E-DCH TTI. The UE shall use the latest available remaining power estimate at the time when all absolute and relative grants relating to the E-DCH TTI under consideration have been received. Using such remaining power estimates the UE shall evaluate for each E-TFC which configured MAC-d flows are supported and which are blocked. 
If the UE is allowed to reduce its maximum transmit power for certain TFCs and E-TFCs, the UE shall use the reduced maximum transmit power in the evaluation of the TFC and E-TFC selection criteria for those TFCs.










	
	

	
	
	

	
	
	

	
	
	

	
	
	




	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	


<<< End of CR proposal
6. References

[1] TS 25.211 “Physical channels and mapping of transport channels onto physical channels (FDD) (Release 6)”

[2] TS25.214 “Physical layer procedures (FDD) (release 6)”

[3] R4-050912, “Performance investigations of remaining power estimation for E-TFC selection and UE power headroom measurements”, Nokia

[4] R4-050645, “UE TX power headroom requirements”, Ericsson

Annex 1: Simulation Assumptions

	Parameter
	Values
	Comments

	Layout
	7 Node-Bs with 3 sectors each (total of 21 sectors), wrap-around layout
	Layout models the first tier of interference

	Traffic Model
	Full Buffer Model
	Total document size = 750 kbytes

	Scheduler
	Round Robin
	Note: Absolute grants are sent seldomly (every 200 ms at most), only relative grants can be sent every TTI.

	Inter site Distance
	2 km
	Distance from one 3-sector site to another

	Pathloss model
	128.1+ 37.6log10(R)
	The standard macro-cell pathloss model from UMTS 30.03, assuming 2 GHz carrier frequency and 15m BS antenna height

	Slow Fading std
	8 dB


	Mean = 0 dB, log-normal distribution

	Fast fading mode
	Pedestrian A 3km/h 

Vehicular A 30 km/h

Vehicular A 120 km/h
	

	Simulation duration
	150 s + 50 s warm-up
	Statistics collection starts after the warm-up period. 

	TTI
	2ms
	

	Noise Rise target
	6 dB
	

	HARQ
	Max # of transmissions = 4

# of HARQ processes = 8

Ack/Nack errors = 0%
	L1 BLER-target is 10%, and outer loop tries to minimise the number of transmissions (i.e. the first transmission can easily already get through)

	Scheduling Delay
	5 TTI = 15 slots
	2x3 slots for transmitting 2 ms TTI

1 TTI to send the request

1 TTI for the NodeB to decide on a grant

1 TTI for NodeB to send the grant to UE

1 TTI for UE to receive the grant and adjust its E-TFC 

	Maximum UE Tx power
	21 dBm
	

	Number of BS Rx antennas
	2
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	17/15
	Transmitted all the time for all UEs
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	19/15
	Assumed to be transmitted all the time for all UEs


E-DCH MCS for 2ms TTI:

	Transport Block Size  [bits/TTI]
	Bitrate [kbps]
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	MPR [dB]

	16
	8
	1
	12/15
	0.4722

	32
	16
	1
	12/15
	0.4722

	64
	32
	1
	12/15
	0.4722

	128
	64
	1
	12/15
	0.4722

	256
	128
	1
	17/15
	0.6158

	512
	256
	1
	21/15
	0.6642

	768
	384
	1
	27/15
	0.6637

	1024
	512
	1
	38/15
	0.4734

	2048
	1024
	1
	47/15
	0.2866
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Remaining power estimate update instants








Decision point where UE has all available information to finalise which E-TFC it will use (updated remaining power estimate and serving E-RGCH received)





Remaining power estimate must be updated in this window of up to 2mS prior to end of serving E-RGCH reception
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