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TSG RAN WG4 would like to thank TSG RAN WG2 about informing this group about latest proceedings in their working group on outer loop performance criteria and testing.

TSG RAN WG4 recognizes the need of this requirement and would like to inform about the current status after the TSG RAN WG4#7 meeting held on 7th –10th of September. 

During the meeting this issue was discussed and one contribution (R4-99484) was presented regarding this topic. The decision of this group was that performance requirements possible to test, and we started to create a performance requirement to this test. The contribution was approved in TSG RAN WG4 plenary with following changes: 

· Note added below table xy stating that the performance criteria is FFS, and quality target in table is FFS.

However additional requirements and refinements of the currently approved ones are FFS in order to guarantee the respect of QoS set by the Network as outcome of the algorithm.

Response to questions raised from TSG RAN WG2, we would like to inform our view:

· Should Outer-loop control algorithm be specified in the standard or should some flexibility be provided?:

· A specified algorithm would be difficult to be tested;

· The lack of flexibility would prevent future improvements.

· However since the outer loop power control function is implemented in the UE, some control are needed from the UTRAN  

· BLER, FER or BER targets, which are not depending on implementation

· A minimum and a maximum value for the SIR target; however, it is felt that the measurement of the SIR in the UE would be implementation dependent.

· The UTRAN shall also be able to control the downlink outer loop power control function located in the UE; e.g the UTRAN knows that quality can not be maintained during a short period due to overload; e.g UE shall ensure that it does not increase the SIR target value, when the current SIR target value has not been reached yet.
· The base of the criteria for requirement is still under study in this group.

TSG RAN WG4 will inform relevant working groups of our proceedings in future.
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1. Introduction


This document introduces a performance definition for the downlink outer loop power control function in UE.  Also testing issues are considered and finally text proposal for the current specification is given.  This proposal also provides some answers to the LS from WG2 /1/ regarding whether WG4 will generate outer loop performance requirement.


2. Discussion 


Outer loop power control is defined to be a function in the receiver end of a radio link, which attempts to maintain the required radio link quality by setting a suitable threshold as the target of the closed loop power control.  Different services can have different requirements for link quality, and the criteria of the quality is commonly defined as the target BER, FER or BLER of the link.


Based on the required link quality, UE adjusts the closed loop power target accordingly and performs the closed loop power function.


The time constant or settling time for outer loop is longer than the inner loop. This is to minimize the impact of fading propagation conditions. Fading propagation conditions is taken care of by the inner loop power control, where the time constant is slot based and hence is much shorter.


In this contribution we use the criteria FER or BLER calculated in UE because this definition is well understood and does not depend on implementation. 


2.1 Minimum performance criteria


Outer loop PC function requires 2 tasks from UE.  (a) UE must have the ability to set the correct target threshold for the closed loop PC according to the required link quality given by the network, and (b) it must have the ability to adjust the threshold according the variation of radio environments, in order to maintain the required link quality.


The above consideration leads to 2 performance measures with respect to how well UE performs the task.  These are:


(a) Minimum accuracy requirement.  This ensures UE is able to maintain the target quality threshold, within certain accuracy.  In addition, the needed Ec/Ior for maintaining the target link quality stays as minimum necessary.


(b) Minimum delay requirement.  This defines how fast UE is able to detect the change in radio condition, and adjust the target for closed loop PC accordingly.  This requirement is also a function of the actual target link quality.


2.2 Performance test principles


The performance criteria for outer loop can be tested with the following procedures.  Static fading propagation condition (propagation channel to be defined) is assumed during the test.


a) Test equipment signals to UE the target FER or BLER as the required link quality.  The closed loop power control is enabled and test equipment will vary the physical channel power on downlink until the target FER or BLER value is met, within the minimum accuracy requirement.  Now the initial operating point has been achieved.  The average Ec/Ior is then recorded.


b) Test equipment signals to UE a new BER or BLER target. UE starts inner loop power control according the new outer loop target, and based on TPC bits. After time period T the new target has been achieved, within the minimum accuracy requirement.  UE reports BER or BLER value to the test equipment in uplink signaling messages.  The average Ec/Ior is then recorded.


c) This procedure is repeated until adequate amount of BER or BLER measurement results over the different service requirements have been measured.


As a result we will get a curve representing UE capability of outer loop target FER/BLER versus achieved FER/BLER. The time period T will depend on the required quality, very low error rates may require longer time period to settle. 


It should be noted that very high quality e.g. very low error rate with low or medium user data rates will require a significant time to collect enough faulty bits. Hence it should be considered what are the practical limitation of quality versus user bit rate. 


3. Proposed Text changes 


Following chapter should be added to current TS 25.101 v2.2.0 FDD UE radio transmission requirement. We have chosen the criteria of quality to be BLER as also in other cases in chapter 8.


8.8
Outer loop power control in downlink 


Outer loop power control in the downlink is the ability of the UE receiver to maintain the suitable target for the inner loop closed loop PC according to the required link quality set by the network.


8.8.1
Outer loop power control in the downlink


8.8.1.1 Minimum requirements


For the parameters specified in table xx the downlink 
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 power shall be below the specified value in table xy and the reported quality value shall be within the limits shown in table xy.


(a) Power control is ON during the test.


(b) The averaging time T shall be long enough to minimize the previous quality target impact to the result.


Table xx: Test parameter for downlink outer loop power control 


Parameter

Unit

Test 1

Test 2
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dBm/3.84 MHz

-60



Information Data Rate

kbps

12.2



Channel Symbol Rate

ksps

30



TFCI

-

On



Reporting delay, or averaging period, T

ms

[ ]

[ ]



Propagation condition



[TBD]



Table xy. Requirements in downlink outer loop power control


Parameter

Unit

Test 1

Test 2
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dB

[maximum needed channel power]

[maximum needed channel power]



Target quality value

BLER

[e.g. 5 %]

[e.g. 1 %]



Reported quality value

BLER

[target quality ( x%]

[target quality ( y%]



Confidence level

%

[ e.g. 90 % of values are within requirement]



4. Conclusions


In this contribution the outer loop power control and it performance criteria has been discussed.  Also a proposal of performance requirement has been presented.
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