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1 Introduction
RAN2#79 meeting discussed the issue of indicating multiple cells (different ARFCNs, same BSIC) for GERAN CGI reporting based on R2-123923 [1]. RAN2 acknowledged that the original intention was to indicate a single ARFCN when the CGI of a GERAN cell is requested. However, RAN2 did not agree on the proposal that MeasObjectGERAN indicates only one GERAN ARFCN when cellForWhichToReportCGI is set because such measurement reconfiguration (reducing the number of frequencies to 1) may interfere with on-going measurements associated with the MeasObjectGERAN. This paper looks at the issue and proposes a few way forwards. 
2 Discussion
We agree that the intention of the proposal which is to avoid UE implementation complexity. However if the number of frequencies of the GERAN measurement object is reduced to one for CGI reporting, on-going measurements, for example, RRM purpose is affected. We think in most of the cases the network would like to maintain on-going RRM measurements during the UE acquiring CGI information. Below we discuss a few alternative solutions which allow on-going measurement to continue during CGI reporting.
Selection of ARFCN by UE
In ANR operation the network requests the UE to report the CGI of a cell whose physical cell identity has been reported. Therefore, upon CGI reporting request, if two or more frequencies are configured in the GERAN measurement object, the UE may be able to select an ARFCN based on the cells recently reported. For example the UE could select an ARFCN of a cell which has the physical cell identity equal to cellForWhichToReportCGI. If there are two or more such frequencies identified, the UE could select an ARFCN of a cell with the indicated BSIC which was most recently included in a measurement report. If there are still two or more such ARFCNs identified, select an ARFCN of the strongest cell in the measurement report. The network is likely most interested in the strongest cell. 
Alternative 1:  If carrierFreqs contains two or more ARFCNs, the UE selects an ARFCN of a cell which has the PCI equal to cellForWhichToReportCGI. If two or more ARFCNs are identified, the UE selects an ARFCN of a cell which has the PCI of cellForWhichToReportCGI and was most recently included in a measurement report. If two or more such ARFCNs are still identified select an ARFCN of the strongest cell in the report.
Draft text proposal according to the alternative 1 is in Annex 1. Even though the proposed selection likely produces the result expected by the network, there remains little chance that the result is not the intended information.  

Indication of ARFCN by the network
With signalling extension, freqForWhichToReportCGI can be added to a GERAN measurement object to indicate the frequency of cellForWhichToReportCGI for CGI reporting. However such solution cannot be applied to Rel-8 or 9 UEs. In order to avoid signalling change, another GERAN measurement object may be configured with a reporting configuration whose purpose is set to reportCGI. carrierFreqsGERAN and cellForWhichToReportCGI of the GERAN measurement object are set to the target frequency and the physical cell identity intended for CGI reporting, respectively. The UE will ignore the rest of the measurement object. 

However, such measurement configuration is not allowed by the current RRC specification [2]. The section 5.5.1 says:
E-UTRAN only configures a single measurement object for a given frequency, i.e. it is not possible to configure two or more measurement objects for the same frequency with different associated parameters, e.g. different offsets and/ or blacklists. 
It is possible to get around the above rule by reconfiguring measurement configuration. However such reconfiguration is rather complicated. For example, suppose that the UE has been measuring GERAN cells on frequencies gf1, gf2 and gf3 for RRM purpose with one GERAN measurement object and now eNB wants the UE to report the CGI of a cell with a particular BSIC on gf2. The network would have to reconfigure the existing GERAN measurement object to have only gf1 and gf3 and add a new GERAN measurement object having gf2 associated with two reporting configurations, one for RRM and another for reporting CGI.  Please note that upon completing CGI reporting, another reconfiguration is needed to get back to the original configuration. In order to avoid such complicated reconfigurations, an exception should be allowed in case of CGI reporting.
Alternative 2:  E-UTRAN should be allowed to configure two measurement objects for a given frequency when reportCGI of a GERAN cell is configured.
Text proposal according to the alternative 2 is in Annex 2.
3 Conclusion
We propose RAN2 to discuss the two alternatives above and agree on one solution.
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Annex 1 (Text proposal of Alternative 1)

–
MeasObjectGERAN
The IE MeasObjectGERAN specifies information applicable for inter-RAT GERAN neighbouring frequencies.

MeasObjectGERAN information element
-- ASN1START

MeasObjectGERAN ::=




SEQUENCE {


carrierFreqs





CarrierFreqsGERAN,


offsetFreq






Q-OffsetRangeInterRAT

DEFAULT 0,


ncc-Permitted





BIT STRING(SIZE (8))

DEFAULT '11111111'B,


cellForWhichToReportCGI



PhysCellIdGERAN



OPTIONAL, 
-- Need ON


...

}

-- ASN1STOP

	MeasObjectGERAN field descriptions

	ncc-Permitted

Field encoded as a bit map, where bit N is set to "0" if a BCCH carrier with NCC = N-1 is not permitted for monitoring and set to "1" if a BCCH carrier with NCC = N-1 is permitted for monitoring; N = 1 to 8; bit 1 of the bitmap is the leading bit of the bit string.

	cellForWhichToReportCGI
indicates the physical cell identity of the cell whose CGI to be reported. If carrierFreqs contains two or more ARFCNs, the UE selects an ARFCN of a cell which has the PCI equal to cellForWhichToReportCGI. If two or more ARFCNs are identified, the UE selects an ARFCN of a cell which has the PCI of cellForWhichToReportCGI and was most recently included in a measurement report. If two or more such ARFCNs are still identified, select an ARFCN of the strongest cell in the report.


Annex 2 (Text proposal of Alternative 2)
5.5
Measurements

5.5.1
Introduction

The UE reports measurement information in accordance with the measurement configuration as provided by E-UTRAN. E-UTRAN provides the measurement configuration applicable for a UE in RRC_CONNECTED by means of dedicated signalling, i.e. using the RRCConnectionReconfiguration message.
The UE can be requested to perform the following types of measurements:

<text omitted>
The measurement configuration includes the following parameters:

1.
Measurement objects: The objects on which the UE shall perform the measurements.

<text omitted>
NOTE 1:
Some measurements using the above mentioned measurement objects, only concern a single cell, e.g. measurements used to report neighbouring cell system information, PCell UE Rx-Tx time difference.

2.
Reporting configurations: A list of reporting configurations where each reporting configuration consists of the following:

<text omitted>
3.
Measurement identities: A list of measurement identities where each measurement identity links one measurement object with one reporting configuration. By configuring multiple measurement identities it is possible to link more than one measurement object to the same reporting configuration, as well as to link more than one reporting configuration to the same measurement object. The measurement identity is used as a reference number in the measurement report.

4.
Quantity configurations: One quantity configuration is configured per RAT type. The quantity configuration defines the measurement quantities and associated filtering used for all event evaluation and related reporting of that measurement type. One filter can be configured per measurement quantity.
5.
Measurement gaps: Periods that the UE may use to perform measurements, i.e. no (UL, DL) transmissions are scheduled.

E-UTRAN only configures a single measurement object for a given frequency, i.e. it is not possible to configure two or more measurement objects for the same frequency with different associated parameters, e.g. different offsets and/ or blacklists. An exception to this rule is that two measurement objects for a GERAN frequency may be configured provided that exactly one of them includes a single GERAN frequency and cellForWhichToReportCGI. This object can only be linked to a reporting configuration with purpose set to reportCGI. E-UTRAN may configure multiple instances of the same event e.g. by configuring two reporting configurations with different thresholds.
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