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1 Introduction

The definition of the SFN-SFN Type 2 measurement in TS25.225 section 5.1.10 states the following:

SFN-SFN observed time difference is the time difference of the reception times of frames from two cells (serving and target) measured in the UE and expressed in chips. It is distinguished by two types. Type 2 applies if the serving and the target cell have the same frame timing.

The reference point for the SFN-SFN observed time difference type 1 and 2 shall be the antenna connector of the UE.
…

“Type 2:

SFN-SFN observed time difference = TRxTSk  - TRxTSi, in chips, where

TRxTSi :
time of start (defined by the first detected path in time) of a timeslot received from the serving TDD cell i.

TRxTSk :
time of start (defined by the first detected path in time) of a timeslot received from the target UTRA cell k that is closest in time to the start of the timeslot of the serving TDD cell i.

The reference point for the SFN-SFN observed time difference type 2 shall be the antenna connector of the UE.”

Due to the wording  “… of a timeslot received from …”, the measurement is always performed between an arbitrary DL timeslot in the serving cell i and the nearest DL timeslot in time in the target cell k. Due to variable switching points and different slot allocations in the neighboring cells, this definition will lead to erroneous measurement reports. This is valid for both, 1.28 Mcps TDD and 3.84 Mcps TDD which, is shown in section 1.1 and section 1.2 respectively.

SFN-SFN type 2 for “1.28 Mcps TDD”

Lets consider the following timeslot allocation for a 1.28 Mcps TDD system:
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The SFN-SFN Type 2 measurement, as it is currently defined in TS25.225, has to be performed on DL timeslots. Since the timeslot, on which the UE shall measure the time difference is not specified, the UE can either measure either ΔT1 or ΔT2, depending on what timeslot the UE begins its measurement. 

Since for the measurement ΔT2 the next DL timeslot in the target cell does not follow the one in the serving cell, ΔT2 is larger than ΔT1. The UTRAN can of course subtract some complete timeslots (in this case, 2 timeslots had to be subtracted) from the measurement report ΔT2, but this means that capacity in the uplink is wasted, since redundant information is sent and thus the large range for this measurement is actually not needed. 

It seems appropriate rather to use the large report capacity to increase the resolution from ¼ chip to 1/16 chip and thus increase the accuracy of this measurement. 

Proposal: 

We propose to modify the wording of the SFN-SFN type 2 measurement in TS25.225 in order to guarantee usable measurement reports and we suggest to RAN WG4 to change reporting range from ± 1 subframe to ± ½ timeslot, as it is also defined for FDD and 3.84 Mcps TDD. This will lead to a higher reporting accuracy due to enhanced reporting resolution.

1.1 SFN-SFN type 2 for  “3.84 Mcps TDD”

Lets consider the following timeslot allocation for a 3.84 Mcps TDD system:


[image: image2.wmf] 

 

 

 

 

 

 ΔT

1

 

 ΔT

2

 

Serving cell:

 

Target cell:

 

10 ms

 


As already addressed in 1.1., the SFN-SFN Type 2 measurement, as it is currently defined in TS25.225 has to be performed on DL timeslots. Since the timeslot, on which the UE shall measure the time difference is not specified, the UE can either measure ΔT1 or ΔT2, depending on what timeslot the UE begins its measurement. 

Since for the measurement ΔT1 the next DL timeslot in the target cell does not directly follow the one in the serving cell, ΔT1 is larger than ΔT2. For 3.84 Mcps TDD, the reporting range is only ± ½ timeslot. Therefore, each value that is larger than ± ½ timeslot will be cut to the maximum/minimum value for the reporting quantity i.e. if the UE measures ΔT1, it will not report ΔT1, but the largest available value in the reporting quantity. Thus the measurement is useless for the UTRAN, as it cannot be corrected by subtracting an integral multiple of TS. Therefore a modification of the measurement is needed.

Proposal:

We propose to modify the wording of the SFN-SFN type 2 measurement in TS25.225 in order to guarantee usable measurement reports.

2 Conclusion

Since the measurement SFN-SFN type 2 is only applicable if the serving cell and the target cell have the same frame timing, the definition in TS25.225 should rather be based on the frame boundaries instead of timeslots. We propose to modify the definition of the SFN-SFN measurement Type 2 as follows to avoid misinterpretations and allow for correct reporting:

UE measurement: Section 5.1.10

“Type 2:

SFN-SFN observed time difference = TRx_Frame_cell k - TRx_Frame cell i in chips, where

TRx_Frame_cell i:
 time of start (defined by the first detected path in time) of the frame boundary from the serving TDD cell i.

TRx_Frame_cell k: time of start (defined by the first detected path in time) of the frame 
boundary from the target UTRA cell k that is closest in time 
to the start of the frame boundary of the serving TDD cell i.
The reference point for the SFN-SFN observed time difference type 2 shall be the antenna connector of the UE.”

The definition of the UTRAN measurement will therefore also be corrected as follows:

UTRAN measurement: Section 5.2.10

SFN-SFN observed time difference = TRx_Frame_cell k  - TRx_Frame_cell i, in chips, where

TRx_Frame_cell i :
time of start (defined by the first detected path in time) of the frame boundary from the TDD cell i.

TRx_Frame_cell k:
time of start (defined by the first detected path in time) of the frame boundary from the cell k that is closest in time to the start of the frame boundary of the TDD cell i.
3 Sources

TS 25.225 “Physical Layer - Measurements (TDD)”

TS 25.123 “Requirements for Support of Radio Resource Management (TDD)”
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