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1
Background

The discussion on BS requirements for IPDL has been started at previous meetings of RAN WG4. CRs were already proposed to introduce corresponding requirements into TS 25.104 “BS Radio transmission and Reception (FDD)”, but not agreed yet. Main point of the discussions was the value of the BS output power during idle periods, defined in terms of the IPDL attenuation, and different proposals on this attenuation were presented.

We believe, however, any meaningful discussion of the IPDL attenuation value requires that a common understanding has been reached within RAN WG4 on the exact definition of this parameter. This definition should include the type of power measurement (mean power, RLC filtered mean power, ...), the measurement period, IPDL characteristics etc. 

The present contribution aims at supporting the achievement of this common understanding by proposing a detailed conformance test description for the IPDL time mask, with the intention that this description might be used as a basis for a related CR to TS 25.141 “Base station conformance testing (FDD)”. We felt that in this particular case it will be beneficial to start work on conformance testing before finalizing the corresponding core specification, because work on a detailed test description may reveal open points in the specification otherwise not detected (although in general the core specifications should be sufficiently explicit in defining the relevant requirements). Note that this contribution does not propose a specific IPDL attenuation value but is equally applicable to all current proposals.

2
Discussion

Based on earlier RAN WG4 meetings and additional offline discussions, it seems that there is already a common understanding between the companies involved of some basic measurement specifications:

· The BS output power during idle periods shall be measured in terms of mean power.

· The measurement period starts 27 chips after the beginning of the IPDL period and ends 27 chips before the expiration of the IPDL period.
· The upper limit of the BS output power during idle periods is specified in terms of 



 BS maximum output power – xx dB, 
with xx equal to the IPDL attenuation value. The same absolute limit is applicable at all BS output power values within the specified total power dynamic range; i.e. the upper limit is independent of the actual BS output power.

Further specifications which have not yet been discussed within RAN WG4 are related to a proper definition of the measurement conditions:

Test model: The choice of a test model is needed to allow for comparable test results. We propose to apply test model 1also for IPDL measurements, as this model is already used in a number of power and spectrum related RF tests with maximum output power.

IPDL characteristics: The characteristics of IPDL operation are described by a number of parameters which are defined in TS 25.214; examples of such parameters are IP_Spacing, IP_Length or IP_Offset. Allowed values for these parameters are given in TS 25.433. Numerous combinations of these values are possible, and the BS must support all these combinations in practical operation. However, the BS ability to provide all possible IPDL characteristics is an issue of physical layer procedures and as such not within the scope of RAN WG4 and its assigned specifications. Instead, it is the task of RAN WG4 to specify the RF characteristics of the BS during idle periods, in particular the IPDL time mask, which the BS has to comply with whatever the IPDL characteristic might be. From a RAN WG4 perspective, it seems therefore to be acceptable to select a single IPDL test case defined by a specific set of IPDL parameter values, if the choice of this set is made in a kind of worst case approach. This would provide a sufficiently confident assessment of the BS IPDL capabilities from an RF point of view and avoids a tedious and time-consuming testing of all possible IPDL characteristics.

Bearing in mind the above considerations, the following choices for the IPDL parameter values are proposed (for the definition of the parameters, see TS 25.214):

IP_Status:

We propose to do the tests in continuous mode.

IP_Spacing:

According to TS 25.433, the following values are allowed: 5, 7, 10, 15, 20, 30, 40, 50, ...
As a worst case value, we propose to select IP_Spacing = 5.

IP_Length:

Two values are allowed, i.e. IP_Length = 5 or IP_Length = 10 symbols of the CPICH.





We propose to select IP_Length = 10 symbols of CPICH.

Seed:
Any integer between 0 and 63 may be chosen. As we see no influence on the IPDL time mask, we propose to arbitrarily select Seed = 0.

3
Proposal

Based on the discussions of chapter 2 above, a conformance test description for IPDL time mask was drafted; it is attached to the present contribution. It is proposed to discuss this test description before making a decision on the corresponding core specification TS 25.104, to make sure that there is a common understanding of the IPDL time mask specification. If the proposed test description is found agreeable by RAN WG4, it may serve as a basis for a related CR to TS 25.141. Note that this CR should also cover additional issues not explicitly contained in the proposal such as

- 
update of clause 2 “References” which should also include a reference to 3GPP TS 25.214

- 
definition of a Maximum Test System Uncertainty and the Test Tolerance for this test and the corresponding update of various related subclauses.

The first two subclauses 6.4.5.1 and 6.4.5.2 of the attached conformance test description may also be used for a related CR to TS 25.104, so that 25.104 and 25.141 would use the same wording for definition and requirement; a similar approach had been applied to the other BS parameters.

Proposed new subclause for TS 25.141 


6.4.5
IPDL Time Mask

6.4.5.1
Definition and applicability

IPDL is a mechanism by which the BS supports time difference measurements for location services carried out by UEs. According to this method, the BS creates idle periods in the downlink during which transmission of all channels is temporarily turned off.

The IPDL time mask specifies the limits of the BS output power during these idle periods.

6.4.5.2
Minimum Requirement

The mean power measured over a period starting 27 chips after the beginning of the IPDL period and ending 27 chips before the expiration of the IPDL period shall be equal to or less than 

BS maximum output power  – xx dB;

see also Figure 6.1A.
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Figure 6.1: IPDL Time Mask 

The requirement applies to all output powers within the total power dynamic range. Mean power, output power and maximum output power are defined in subclause 3.1.

The normative reference for this requirement is in TS 25.104 [1] subclause 6.4.5.1.

6.4.5.3
Test purpose

The test purpose is to verify the ability of the BS to temporarily reduce its output power below a specified value to support time difference measurements made by UE for location services.

6.4.5.4
Method of test

6.4.5.4.1
Initial conditions

Test environment: 


normal; see subclause 4.4.1.

RF channels to be tested: 
B, M and T; see subclause 4.8.

1)
Connect the power measuring equipment to the BS antenna connector.

2)
Set the base station to transmit test model1 1 as specified in subclause 6.1.1.1.

3)
Configure the base station to produce idle periods in continuous mode. The IPDL parameters as defined in [3GPP TS 25.214] shall have the following values:

IP_Spacing = 5

IP_Length = 10 CPICH symbols

Seed = 0
6.4.5.4.2
Procedure

1)
Measure the mean power at the BS antenna connector over a period starting 27 chips after the beginning of the IPDL period and ending 27 chips before the expiration of the IPDL period.

 6.4.5.5
Test Requirements

The mean power measured according to step (1) in subclause 6.4.5.4.2 shall be equal to or less than 


BS maximum output power – xx dB + TT.
NOTE:
If the above Test Requirement differs from the Minimum Requirement then the Test Tolerance applied for this test is non-zero. The Test Tolerance for this test is defined in subclause 4.2 and the explanation of how the Minimum Requirement has been relaxed by the Test Tolerance is given in Annex F.
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