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1. Introduction

In this document, we discus several aspects on radio-related ME to USIM measurement reporting for UMTS.

2. Discussion

2.1 Analysis of available ME measurements

In this section, we investigate relevant measurements to be reported from ME to USIM. The analysis is made based on the FDD mode, but the same principles are also applicable for TDD.

As has been advised by RAN2 [1], in order not to introduce additional complexity in ME implementation, or even conflict with measurements request by UTRAN, the analysis has been made assuming the following principle:

The USIM request for measurement information shall not trigger any additional measurement activities in ME. ME shall in the report to USIM include reporting quantities that are currently “available” in the UE.

The “availability” of specific measurement reporting quantities in ME depends on the following:

1 Current RRC state (idle, Cell_PCH, URA_PCH, Cell_FACH, Cell_DCH)

2 Current radio network configuration (ncell lists, compressed mode)

3 UE capabilities (Multi-RAT capability (e.g. GSM) , need for compressed mode to perform the measurements)

4 Measurements configured by UTRAN (Ref 25.331, message Measurement Control, for event or periodic reporting)

In [1], RAN2 provided the following list of measurements, which could be feasible to report from ME to USIM. For each measurement category, we have provided some comments on measurement availability in ME.

1 Intra-frequency measurements

a) Downlink Ec/N0 (CPICH Ec/No).

b) Downlink path loss.

c) Downlink received signal code power (RSCP) after dispreading (CPICH RSCP)



Comments:
“Intra-frequency measurements” cover measurements on cells on the frequency that the UE is currently using for communication.
In Idle mode and RRC connected mode states Cell_PCH, URA_PCH and Cell_FACH, ME continuously performs measurements on CPICH Ec/No and CPICH RSCP on serving cell and neighbouring Intra-frequency cells (according to Intra-frequency cell list provided in System Information).

Downlink path loss is only estimated and available in ME in case the used BS power is indicated in System Information.

In RRC Connected mode state Cell_DCH, UTRAN controls the measurements performed by UE by signalling the MEASUREMENT CONTROL message, including the intra-frequency cell list.
CPICH Ec/No and CPICH RSCP of measured intra-frequency cells are available in ME.
Downlink path loss is only estimated and available in ME in case this is requested by UTRAN.

Each intra-frequency cell is identified by its Primary CPICH Info (FDD).

2 Inter-frequency measurements

a) Downlink Ec/N0 (CPICH Ec/No).

b) Downlink path loss.

c) Downlink received signal code power (RSCP) after dispreading (CPICH RSCP)


Comments:
 “Inter-frequency measurements” cover measurements on cells on other UTRA frequencies than the UE is currently using for communication.

In addition to similar restrictions in measurement availability in ME as for Intra-frequency measurements above, the availability of Inter-frequency measurements in UE in states Cell_FACH and Cell_DCH depends on UE capability (need for compressed mode for inter-frequency measurements) and if the current UE-UTRAN connection uses FACH measurement occasion (in Cell FACH) or compressed mode (in Cell_DCH). Use of FACH measurement occasion and compressed mode is configured by UTRAN.

 
Each inter-frequency cell is identified by the frequency number (UARFCN) and Primary CPICH Info (FDD).

3 Inter-RAT measurements

a) GSM Carrier RSSI

Comments:
“Inter-RAT measurements” covers UE measurements on cells of another radio access technology, e.g. GSM.

In addition to similar restrictions in measurement availability in ME as for Intra- and Inter-frequency measurements above, the availability of Inter-frequency measurements in UE in states Cell_FACH and Cell_DCH depends on UE capability (support of GSM).

Each inter-RAT (GSM) cell is identified by its BARFCN.
Note that when reporting BSIC-verified GSM cells according to TS 25.331 encoding, the GSM cell is identified by reference to its position in the Inter-RAT ncell list, recived from UTRAN. But when reporting non-BSIC-verified GSM cells, the BARFCN is used.
4 Traffic Volume measurements

Comments:
According to RAN2 [1] “these measurements seem to be less beneficial for the applications mentioned”
We propose that Traffic Volume measurements are not reported.

5 Quality measurements

a) Downlink transport channel BLER.

This measurement is only available in UE in case it has been specifically requested by UTRAN in a MEASUREMENT CONTROL message.
We propose that UE transport channel BLER  measurements are not reported.

6 UE internal measurements

a) UE transmission (Tx) power

This measurement is only available in UE in case it has been specifically requested by UTRAN in a MEASUREMENT CONTROL message.

We propose UE transmission (Tx) power measurements are not reported.


b) UE received signal strength power (RSSI).

This measurement is according to TS25.331 used for event-triggered reporting, but in the measurement reported to UTRAN, the actual measured RSSI value is not included.
This measurement is only available in UE in case it has been specifically requested by UTRAN in a MEASUREMENT CONTROL message.

We propose that UE received signal strength power (RSSI) measurements are not reported.

7 UE positioning measurements 

ME reporting of UE positioning measurements to USIM is not considered in this document, and left for further studies.
 Summary:

We propose that ME shall report the latest available Intra-frequency, Inter-frequency and Inter-RAT measurements to USIM, as described above.

2.2 USIM requests of ME reports

There seems to be two basic alternatives on how to encode the USIM request for ME reports

1) Use encoding specified in TS31.111.
This alternative means that all details of the request shall be specified in TS31.111. 

2) Re-use MEASUREMENT CONTROL message sent by UTRAN to UE, as specificed in TS25.331.


Since the TS 25.331 MEASUREMENT CONTROL message is rather complex, compared to what is required for the reporting as proposed in this document, it seems feasible to include the encoding of USIM request in TS31.111.

We propose that USIM may request measurement information related to one category of Intra-frequency, Inter-frequency and Inter-RAT measurements at a time, and that the detailed encoding of this request message shall be specified in TS31.111.

2.3 ME fails to report requested measurement

This shall be indicated in the Terminal Response

2.4 Encoding of ME reports

There seems to be two basic alternatives on how to encode the measurement results reported from ME to USIM

1) Use encoding specified in TS31.111.
This alternative means that all details of the encoded report shall be specified in TS31.111 (optional presence of information elements, value ranges, FDD/TDD etc). Also, compatibility issues need to be covered.

2) Re-use MEASUREMENT REPORT message sent by UE to UTRAN, as specificed in TS25.331.
This means that TS31.111 will refer to TS25.331 for the encoding (ASN.1/PER), but some information on how to compose the report is needed in TS31.111.

We propose (re-)use of the TS25.331 MEASUREMENT REPORT message.

With the approach outlined in this document, the size of the ME report will not exceed 255 bytes.

2.5 Accuracy of reported measurements

In Idle mode, Cell_PCH and URA_PCH, the Intra-frequency, Inter-frequency and Inter-RAT measurements are used for UE-internal cell re-selection evaluation. The accuracy of the measurements is specified using reaction time for cell re-selection, [TS25.133].

For Cell_FACH, accuracy of the reported measurements are specified in [TS25.133].

For Cell_DCH, accuracy of the reported measurements are specified in [TS25.133]. 
Measurements reported to UTRAN might also be subject to L3-filtering [TS25.331]. We propose that in the ME report to USIM, the reported measurement is L3-filtered, using the L3 filter coefficient configured by UTRAN (or one of the coefficients, in case two are configured). 

3. Conclusion

In this document, we have presented several aspects of ME to USIM reporting of network measurements have been considered, and some solutions have been proposed.

Attached is a draft CR.
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