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1. Introduction

In RAN4 #34, UE outer-loop transmit power control behaviour in 0 bit transport block (TB) reception was discussed [1]. Based on the discussion paper RAN4 sent a LS to RAN1 and RAN2 to confirm its view on proper UE outer loop behaviour. This was discussed in RAN1 (meetings #40bis and #41). RAN1 concluded that the correct behaviour was such that UE outer loop should converge to the desired quality target of the used transport format [2] while RAN4 had felt that the UE should fulfil the quality targets of all transport formats. This issue was further discussed in RAN plenary meeting 28 [4] and in the end CR to RAN2 specification was approved [5]. The CR clarifies that the UE does not compensate for differences in the required SIRs of different transport formats, but converges to the desired quality target.
In order ensure similar UE outer loop PC behaviour with different transport format as clarified in [5] we outline a potential requirement scenario for 25.101.

2. Requirement scenario for OL PC behaviour with different transport formats.

In this section a requirement scenario proposal for the agreed outer loop power control behaviour with different transport formats is presented.  

The proposed scenario consists of two test stages, T1 and T2. During these stages two different transport formats are used on DTCH, requiring different Ec/Ior-levels to achieve the desired quality target that is set for the given transport channel. The test case intends to verify that UE has proper outer loop PC behaviour with different transport formats and thereby it is able to converge to the desired quality target with two different transport formats. Since transport formats, which require different Ec/Ior-levels to achieve the quality target are proposed to be used, Ec/Ior-levels could be used as an additional measure in the test case.

An example of possible transport formats is given in Annex A in a form of a different reference measurement channels. Initial simulation results for the proposed reference channels are presented in Annex B. In following discussion, 12.2kbps reference measurement channel is referred as TF1 and the new 0kbps reference measurement channel as TF0.  The events during the stages T1 and T2 are given below. 

T1

During the first stage (T1) a transport format, TF1, requiring a certain (average) Ec/Ior to achieve the desired quality target would be used on the TrCH#1. It would be verified that the UE outer loop PC would be able to converge the BLER to the desired quality target (with desired accuracy). Additionally the downlink transmitted  Ec/Ior-levels could be measured once it can be considered that the UE has converged to its quality target.  

T2

In the beginning of stage T2 starting after T1 the transport format on TrCH#1 would be changed to transport format TF0, which would require lower Ec/Ior to achieve the same quality target. During the period T2, it would be again verified that the  measured BLER would converge to the desired quality target. Additionally, once the BLER   converged to the desired quality target the DL transmitted Ec/Ior-levels could be again measured. 

As discussed above the requirement for this scenario would be based on achieving the required quality target and also additionally on the measured Ec/Ior levels in different stages. For the quality target it would be required that UE would be able to achieved the desired quality target (with desired accuracy) for both of the used transport formats.  The requirement for Ec/Ior-levels  could be set in a fixed manner or in a relative manner. If a fixed requirement approach would be used, the measured Ec/Ior values would need to be below some predefined limit, the limit being lower for the Ec/Ior level measured during T2 (when TF0 is used). Another option to set the requirement would be in a relative, by requiring that the measured Ec/Ior-level during stage T2 would be lower than the measured Ec/Ior-level during state T1 reduced by some predetermined value. This value would be dependent on the difference in needed Ec/Ior to achieve the desired quality target. This kind of relative requirement would make this test independent of the actual receiver performance.

Figure 1 shows a figurative behaviour of sliding average BLER and Ec/Ior during different stages of the proposed requirement scenario.  It shows that when the transport format on DTCH is changed from TF1 (requiring higher power) to TF0 (requiring less power to achieve the quality target) the measured BLER will initially drop, but will converge back to desired quality target as the average Ec/Ior achieves the proper level. This Ec/Ior level should be below the Ec/Ior level during stage T1 by a certain delta, which as indicated would depend on the used transport formats.
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Figure 1. Behaviour of BLER and (average) Ec/Ior during different stages

Table 1 and 2 show an example of the parameters and requirements that could be used for this scenario. Please note that these are given just for information and the exact parameters need to be evaluated.

Table 1: Parameters for downlink power control in case of different transport formats

	Parameter
	Unit
	Test 1

	
	
	Stage 1
	 Stage 2

	Time in each stage
	s
	Note 1
	Note 1
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	dB
	[9]
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	dBm/3.84 MHz
	-60

	Information Data Rate
	kbps
	[12.2]
	[0]

	Quality target on DTCH
	BLER
	[0.01]

	Quality target on DCCH
	
	[1]

	Propagation condition
	
	[Case4]

	Maximum_DL_Power
	dB
	7

	Minimum_DL_Power
	dB
	-18

	DL Power Control step size, TPC
	dB
	1

	Limited Power Increase
	-
	“Not used”

	Note 1:
The stage lasts until the average Ec/Ior needed to achieve the DTCH quality target can be obtained after the power control has converged 


Table 2: Requirements in downlink power control in case of different transport formats

	Parameter
	Unit
	Test 1, stage 1
	Test 1, stage 2
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	dB
	[TBD]
	[TBD]

	Measured quality on DTCH
	BLER
	0.01(30%
	0.01(30%


3. Conclusions

In this document we have presented a requirement scenario proposal for the outer loop behaviour with different transport formats. The proposed scenario is defined so that it would resemble as much as possible the existing power control requirements in TS25.101.  

We would like to ask the guidance of RAN4 on the necessity of new requirement for the function of outer loop and if new requirement is seen necessary, whether the proposed requirement scenario suitable way forward to verify the desired behaviour. Additionally we would be interested to hear whether the proposed test case is felt feasible for practical testing purposes.

If RAN4 sees this test proposal as feasible, we propose that the work will be continued by identifying suitable requirements.
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Annex A. DL reference measurement channels

This Annex presents the different transport formats for the verification of outer loop PC behaviour with different transport formats. The 12.2kbps  DL reference measurement channel is proposed to be used as TF1 is presented in section A.1. It corresponds to the 12.2 kbps reference measurement channel given in [6]. The second DL reference channel (0kbps) presented in Section A.2. is proposed to be used as the second transport format, TF0. It is a modified version of the 12.2kbps reference measurement channel with TrBlock size of 0. 

The transport channel number 2, i.e. ‘DCCH’, is left unchanged to enable needed signalling during the actual test and it is assumed to consist ‘dummy’ data if no actual signalling information is present.

A.1
DL reference measurement channel (12.2 kbps) (TF1)

The parameters for the 12.2 Kbps DL reference measurement channel are specified in Table A.1 and Table A.2. The channel coding is shown for information in figure A.1.

Table A.1: DL reference measurement channel physical parameters (12.2 kbps)

	Parameter
	Unit
	Level

	Information bit rate
	kbps
	12.2

	DPCH
	ksps
	30

	Slot Format #i
	-
	11

	TFCI
	-
	On

	Power offsets PO1, PO2 and PO3
	dB
	0

	Puncturing
	%
	14.7


Table A.2: DL reference measurement channel, transport channel parameters (12.2 kbps)

	Parameter
	DTCH
	DCCH

	Transport Channel Number
	1 
	2 

	Transport Block Size
	244 
	100 

	Transport Block Set Size
	244 
	100 

	Transmission Time Interval
	20  ms
	40  ms

	Type of Error Protection
	Convolution Coding
	Convolution Coding

	Coding Rate
	1/3
	1/3

	Rate Matching attribute
	256
	256

	Size of CRC
	16
	12 

	Position of TrCH in radio frame
	fixed
	fixed
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Figure A.1 (Informative): Channel coding of DL reference measurement channel (12.2 kbps)

A.2
DL reference measurement channel (0 kbps) (TF0)

The parameters for the 0 Kbps DL reference measurement channel are specified in Table A.3 and Table A.4. The channel coding is shown for information in figure A.2.

Table A.3: DL reference measurement channel physical parameters (12.2 kbps)

	Parameter
	Unit
	Level

	Information bit rate
	kbps
	0

	DPCH
	ksps
	30

	Slot Format #I
	-
	11

	TFCI
	-
	On

	Power offsets PO1, PO2 and PO3
	dB
	0

	Puncturing
	%
	13.9


Table A.4: DL reference measurement channel, transport channel parameters (12.2 kbps)

	Parameter
	DTCH
	DCCH

	Transport Channel Number
	1 
	2 

	Transport Block Size
	0 
	100 

	Transport Block Set Size
	0
	100 

	Transmission Time Interval
	20  ms
	40  ms

	Type of Error Protection
	Convolution Coding
	Convolution Coding

	Coding Rate
	1/3
	1/3

	Rate Matching attribute
	256
	256

	Size of CRC
	16
	12 

	Position of TrCH in radio frame
	fixed
	fixed
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Figure A.2 (Informative): Channel coding of DL reference measurement channel (0 kbps)

Annex B Initial simulation results and used assumptions.

This Annex presents the initial simulation results for the transport channels described in Annex A. The main simulation assumptions used are listed in Table B.1. Figure B.1 shows the required average (transmitted) DPCH Ec/Ior for TF0 (0kbps) and TF1 (12.2kbps). The required average Ec/Ior is ~1.5dB lower for TF0 than for TF1. 

Table B.1 Simulation assumptions

	Parameter


	Assumption

	Chip rate
	3.84 Mcps

	Closed loop power control
	On

	DL Power Control step size
	1 dB

	Uplink TPC error rate
	0%

	Channel estimation
	The location of each ray on the channel is known a-priori to the receiver, but the channel tap values (i.e. the complex coefficient associated with each multi path component) are estimated by the receiver.

	Downlink Physical Channels and Power Levels
	As specified in annex C.3.2 of TS 25.101.

	SRRC pulse shaping 
	Off

	Number of samples per chip (
[image: image7.wmf]P

) for channel synthesis
	P=1– i.e. 1 samples per chip at input to receiver.

	Channel ray mapping
	Nearest 
[image: image8.wmf]/

c

TP

-spaced delay (
[image: image9.wmf]1/

c

T

 is chip rate) – P specified above.

	Number of bits in A/D converter
	Floating point

	Ioc
	-60 dB

	Reference measurement channel 
	12.2kbps and 0kbps as described in Annex A

	Quality target on DTCH
	0.01

	Propagation condition
	Case 4

	Îor/Ioc
	[-1,0,3,6,9]
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Figure B.1.Required average Ec/Ior for TF0 and TF1 in Case 4
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