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1 General

Currently, only traffic volume measurements are reported in any other state than CELL_DCH state. However, in case of UE positioning it does not seem sensible to keep the UE always in CELL_DCH state, since the UE may stay where it is for some time without a need for a dedicated channel. Nevertheless it is desirable to enable UEs to send Measurement Reports to UTRAN whenever an event is triggered (e.g. when SFN-SFN observed time difference type2 measurement has changed more than a certain threshold).

This document analysis the Measurement requirements as they are currently specified and shows the desirable requirements from UE positioning point of view. Possible solutions to align the existing specifications in order to fulfil the requirements from UE positioning perspective are shown and a proposal is made.

2 Measurement Requirements 

2.1 Requirements according to TS 25.133

According to TS 25.133 the following UE positioning related measurements are available in CELL_DCH and CELL_FACH state:

-
SFN-SFN observed time difference type 2

-
UE GPS timing of cell frames measurement

The following measurement is available in CELL_DCH state only, since dedicated physical channels are required:

-
Rx-Tx time difference type2

Also, support of event triggering and reporting criteria (section 8.3 and 8.5 in TS 25.133) is only required in CELL_DCH state for UE positioning measurements.

2.2 Requirements from UE positioning perspective

From UE positioning perspective the UE should be able to

-
perform the SFN-SFN observed time difference type 2 and UE GPS timing of cell frames measurements in all connected mode states;

-
support event triggering and report UE positioning measurements in all connected mode states.

3 Possible solutions

In general there are two ways to enable a UE, which lingers in another state than CELL_DCH state, to report UE positioning measurements:

-
Sending UE positioning measurements on RACH or

-
enable the UE to request UTRAN to move the UE to CELL_DCH state for measurement report purposes

The two approaches are discussed in the following sub sections.

Additionally RAN WG4 should be consulted in order to clarify if the SFN-SFN observed time difference type 2 and UE GPS timing of cell frames measurement could be available in all connected mode states rather than only on CELL_FACH and CELL_DCH state without impacting power saving.

3.1 Sending measurement reports on RACH in other states than CELL_DCH

With this approach it would be possible for a UE in CELL_FACH state to report UE positioning measurements to UTRAN on RACH. Therefore, UEs in CELL_PCH and URA_PCH state need to perform a cell update procedure beforehand. The cell update cause “uplink data transmission” could be used for that purpose.

The maximum amount of data for UE assisted OTDOA is about 1900 bits. This, however, means that measurement results of 32 neighbour cells are reported, which is rather unrealistic. Assuming a reasonable maximum number of 6 neighbour cells to be reported the amount of data is approximately 400 bits.

In case of UE based positioning the amount of data to be sent (basically the position estimate) in a Measurement Report is about 200 bits.

Note, that for GPS measurements, no triggering events are defined. Therefore measurement reporting for UE assisted GPS positioning is basically not necessary in any other than CELL_DCH state, since the Measurement Report to be sent is always requested by UTRAN beforehand using a Measurement Control message. Therefore UTRAN could always move the UE to CELL_DCH state. Anyway, GPS measurement results are approximately 1000 bits for 16 satellites. Assuming 8 satellites as a reasonable value the amount of data is comparable to the one necessary for OTDOA.

A RACH using SF=32 and a TTI of 20ms provides a maximum capacity of 1200 bits per RACH TTI. The minimum number of bits per RACH TTI (SF=256 and TTI=10ms) is 75. However, several RACH TTIs could be used if necessary, although it should be noted that the probability that the position measurements are still accurate decreases with elapsed time. 

3.2 UE requests UTRAN to move it to CELL_DCH state

With this approach UE performs the UE positioning measurements and monitors the triggering events in all connected mode states. If an event is triggered in CELL_FACH, CELL_PCH or URA_PCH state, the UE requests transition to CELL_DCH state.

This could be done by using the existing cell update procedure. UE would therefore indicate “Uplink data transmission” as the cell update cause. With the CELL UPDATE CONFIRM message, UTRAN could then assign dedicated channels to use for measurement reporting. If no dedicated channels are assigned by UTRAN, UE takes this as the request for transition to CELL_DCH state having failed and no report is sent.

After transition to CELL_DCH state, the UE sends the Measurement Report.

The main disadvantage is that measurement reporting of other measurements than UE positioning which are configured for that UE will also be re-started possibly without the UTRAN really needing them. Also, a dedicated channel has to be assigned to that UE for sending the Measurement Report, only. However, this would also be the case with the current specification where the UE has to stay in CELL_DCH all the time.

Since enabling the UE to request transition to CELL_DCH state using the existing cell update procedure it seems as if an additional procedure for this purpose is not required.

4 Proposal

It is proposed to use the solution described in §3.1. Furthermore all UEs shall be able to perform the UE SFN-SFN observed time difference type 2 and UE GPS timing of cell frames measurements in all connected mode states and also monitor the triggering events. It is therefore proposed to send a liaison to RAN WG4 to check the feasability from their point of view, especially with regards to power saving impacts.

If an event is triggered and the UE lingers in CELL_PCH or URA_PCH state, the UE shall perform a Cell Update procedure with cell update cause set to “Uplink data transmission”. UTRAN may then decide whether to move the UE to CELL_FACH or CELL_DCH state in order to send the Measurement Report. 

If an event is triggered and the UE lingers in CELL_FACH state, the UE shall send the Measurement Report on RACH. The delay that may be caused by transmission on RACH seems acceptable especially for slow moving UEs. In case of a fast moving UE, the events would be triggered in short intervals and UTRAN may then decide to move the UE to CELL_DCH state.
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