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Introduction

This contribution tries to collect the differences between the different RRC states that are relevant for the AGPS minimum performance requirements. This in order to have the issues described and from here we can discuss the minimum performance requirements of the AGPS.

 It has been proposed to have the same AGPS performance requirements for all RRC states. One reason for this is that network elements using these UE measurements do not know the state of the UE. Another is that the GPS receiver shall be independent on the UE state. 

Before stating the requirements for the Cell_FACH, Cell_PCH and URA_PCH states, the differences shown here must be studied and also decisions on exactly how the tests shall be performed.

From a UE point of view there are several issues that might lead to different performance in different states.

· Different methods of delivering assistance data and measurement reporting in different RRC states.

· Cell and URA_PCH: It is important for the UE to save power in these states which might lead to a longer delay due to wakeup cycles and also worse frequency inaccuracy which might lead to longer TTFF. 

From a testing point of view, the TTFF in the tests is measured from when the assistance data is delivered to the UE until the result is reported, see Fig 1 below, so for these cases only the extra delay for the measurement report in uplink is included in the requirement. But the testcase will look different for different RRC states.  The methods for delivering assistance data and for measurement reporting are not identical in the different states.

From a network planning perspective the total positioning delay including the delivery of assistance data in each state is of interest. This means that both the delay for delivering the assistance data in the downlink as well as the delay for reporting the result. The UE performance showed in the testcase is only one part of the complete delay. 

Below is a timing diagram showing the processes discussed below. 
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Figure 1: A time diagram describing the different stages of the AGPS positioning 

Minimum requirements for different RRC States

  a) Different delays due to signalling

In [1] the delay in different states was discussed. There a table similar to Table 1 below was given. It describes the differences for delivery of the assistance data and reporting of the results. 

When doing the test in the 3GPP specifications the test-equipment must know when the TTFF measurement shall be started, see Fig 1. Since the TTFF is started when all assistance data is received this timing must be known and therefore the Assistance Data delivery signaling have to be in Acknowledge Mode. Acknowledge mode is only supported in Cell_DCH and Cell_FACH state when the signaling is performed over DCCH.

To be able to report, the UE also must be in Cell_DCH or Cell_FACH state at the end of the test. The signaling delay, see Fig 1, is different for Cell_DCH and Cell_FACH since the reporting is Cell_FACH is performed over the uplink random access channel. Also the state change from Cell_PCH or URA_PCH to Cell_FACH or Cell_DCH will add some extra time in the test. Thereby the delay of both the Assistance Data delivery and uplink Measurement Report will depend on the RRC state. It  is the extra uplink signaling delay that is applicable for the TTFF testing requirements.

Table 1 Possibilities for signalling of assistance data delivery and measurement reporting
	State
	Assistance Data Delivery
	Measurement  Reporting

	Cell_DCH
	RRC message on DCCH using Acknowledge Mode RLC 
Transmitted on a DPCH.
	RRC message on uplink DCCH.
Transmitted on a DPCH

	Cell_FACH
	System Information Block 15, 15.1, 15.2 or 15.3
using Transparent Mode RLC
Transmitted on downlink broadcast P-CCPCH
OR
RRC message on DCCH using Acknowledge Mode RLC 
Transmitted on an S-CCPCH (FACH).

OR

network move you to CELL_DCH

RRC message on DCCH using Acknowledge Mode RLC

 Transmitted on a DPCH

Then change back to Cell_FACH
	RRC message on uplink DCCH.
Transmitted on a PRACH

OR

RRC message on uplink DCCH.
Transmitted on a DPCH

	Cell_PCH
and
URA_PCH
	Change mode to Cell_FACH OR Cell_DCH and receive 
Assistance Data.
Then change back to Cell or URA_PCH again
	Change mode to Cell_FACH and transmit result
on the PRACH.
Then change back to Cell or URA_PCH again

OR 

RRC message on uplink DCCH.
Transmitted on a DPCH


b) Power saving in Cell_PCH and URA_PCH

The UE behavior in Cell_PCH and URA_PCH is very different from the case of Cell_DCH and Cell__FACH. In Cell_PCH and URA_PCH the UE is only reading the PICH and PCH occasionally. At the same occasions measurements on the serving and monitored cells are performed. Between these occasions the UE is normally sleeping. 

There are therefore considerable differences of the UE behavior

1) The UE is in sleep mode between the DRX occasions. Thereby the processing and reporting of the measurement reports might be delayed.

2) The frequency stability in the UE used by the GPS receiver might be degraded since the frequency is not controlled between the DRX cycles

3) The power consumption in the DRX mode is essential so a further reduction of processing might be needed in order to save power. 

Thus, there is a need to consider a good UE design when discussing requirements for both the TTFF and positioning accuracy minimum performance as well for periodical update in Cell_PCH and URA_PCH. 

Conclusion

There are significant differences in the signaling of the different RRC states, which will give different performance. This should be considered in the minimum requirements. The difference between Cell_DCH and Cell_FACH states is expected to be rather small and easy to take into account. 

For Cell_PCH and URA_PCH states there are other issues relevant for the minimum performance requirements, some of them are described above, which requires more studies. 

References

[1] 
R4AH-04018, “Background for the draft specification proposed in R4-031156”, Ericsson, Lucent, Motorola, Nokia, Nortel, Siemens.
_1145427049.vsd

