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1. Introduction
In RAN4#62, proximity reporting testing was discussed and the following way forward agreed:
· Introduce minimum requirement for CSG proximity reporting to allow meaningful testing

· UE shall fulfill the minimum requirements based on the baseline reference implementation where 

· Baseline reference implementation: 

· Proposals for baseline reference implementation to be discussed at RAN4#62bis

· Baseline implementation should be meaningfully testable

· Details of both positive and negative tests are FFS
· Further optimization on receiver performance is not precluded 
2. Discussion
In order to determine the reference implementation, the main discussion is what minimum set of information can be expected to be known by the UE to determine fingerprint matching. Since we expect that a test case will only involve 3GPP radio signals, we exclude techniques such as GPS, WLAN, RF-ID etc although we note that these signals are not out with the scope of the further optimisation of receiver performance and may be present whenever the test is not executed in a shielded environment.
One difference which should be noted between idle UE and connected UE is that a UE may not be aware of the serving cell global cell id (CGI) for both LTE RRC_Connected state and UTRA cell-DCH state. For idle UE, the CGI is provided in SIB1 (LTE) or SIB3 (UTRA) and as the UE always reads system information before camping on a cell it can always be expected to know the global cell ID of the cell it is camped on. However, for UTRA, the signalling of a new CGI as a part of active set update or serving cell change procedures is optional, and moreover typically not provided by several network implementations. For LTE, there is not even scope to provide the CGI with optional signalling as can be seen from the definition of MobilityControlInfo that is used to initiate the handover in an RRCConnectionReconfiguration message.

–
MobilityControlInfo
The IE MobilityControlInfo includes parameters relevant for network controlled mobility to/within E‑UTRA.

MobilityControlInfo information element
-- ASN1START

MobilityControlInfo ::=

SEQUENCE {


targetPhysCellId




PhysCellId,


carrierFreq






CarrierFreqEUTRA




OPTIONAL,
-- Cond HO-toEUTRA


carrierBandwidth




CarrierBandwidthEUTRA



OPTIONAL,
-- Cond HO-toEUTRA


additionalSpectrumEmission


AdditionalSpectrumEmission


OPTIONAL,
-- Cond HO-toEUTRA


t304







ENUMERATED {












ms50, ms100, ms150, ms200, ms500, ms1000,












ms2000, spare1},


newUE-Identity





C-RNTI,


radioResourceConfigCommon


RadioResourceConfigCommon,


rach-ConfigDedicated



RACH-ConfigDedicated



OPTIONAL,
-- Need OP


...

}

CarrierBandwidthEUTRA ::=


SEQUENCE {


dl-Bandwidth





ENUMERATED {












n6, n15, n25, n50, n75, n100, spare10,













spare9, spare8, spare7, spare6, spare5,













spare4, spare3, spare2, spare1},


ul-Bandwidth





ENUMERATED {













n6, n15, n25, n50, n75, n100, spare10,













spare9, spare8, spare7, spare6, spare5,













spare4, spare3, spare2, spare1}
OPTIONAL -- Need OP

}

CarrierFreqEUTRA ::=



SEQUENCE {


dl-CarrierFreq





ARFCN-ValueEUTRA,


ul-CarrierFreq





ARFCN-ValueEUTRA



OPTIONAL
-- Cond FDD

}

-- ASN1STOP

Based on this, we therefore believe that scrambling code or physical channel ID (PCI) of serving and detectable intrafrequency neighbour cells along with observed signal strengths are the likely 3GPP based indicators of proximity. Naturally other indications such as rPLMN are also available. As we seek to define a simple reference implementation for UE proximity, we propose that a single cell environment would be used for the testing, and thus only serving cell scrambling code/PCI along with signal strength is considered. Therefore we recommend that for the purposes of defining the test:
UE considers a proximity match at least when there is one detectable macro cell, with physical cell ID/scrambling code and cell measurements such as RSRP/RSCP and rPLMN matching from a previous visit to the CSG cell.
This could be considered as the definition of the “reference implementation” in the way forward. It should be noted that for the reasons mentioned, CGI is not a part of the reference implementation and therefore (in the absence of any other signals) such a UE has approximately 1:512 or 1:504 chance of reporting proximity when it visits a different cell and especially encounters similar signal levels. Naturally a good UE implantation is likely to take account of other factors out with the scope of the reference implementation. We emphasise this point to clarify that the CSG proximity test and requirements do not (and in our opinion are not intended to) guarantee a good UE implementation, but rather the testing of signalling in conformance tests. Indeed this was our motivation for proposing an even more basic minimum reference architecture in [2], however this was felt to be too simplistic by other companies in RAN4. Nevertheless, we would like to confirm the purpose of the discussion is to verify correct signalling rather than guarantee a completely satisfactory proximity implementation, especially considering the lack of CGI knowledge after handover in based on it not being signalled as a part of the handover procedure.

Having defined the basic reference implementation, we now address details of both positive and negative tests which were indicated as FFS in the way forward.

For positive tests, with the caveat that physical cell ID/scrambling code is our suggested reference implementation rather than GCI, the existing idle methodology seems reusable as proposed in [3]. The methodology already indicates that “Note 1:
For this requirement to be applicable, the UARFCN and scrambling code for cell 1 and cell 2 shall be unchanged from when the CSG cell was visited previously” and so this test should be expected to give a positive outcome for the reference implementation.
Negative tests are more difficult to define, since in this case they define situations in which proximity should not be reported, and this can easily become limiting to good implementation. As an example, consider a UE which uses GPS in addition to the minimum reference implementation based on physical cell ID. If the UE determines from GPS with high confidence that it is still in proximity then it may choose to send a proximity report based on the GPS info, regardless of the scrambling code not matching the expected one (for instance, HNB can change its scrambling code if it is reset, so this seems a reasonable implementation). Thinking of this from a requirement or testing point of view, it means that if the UE can detect proximity by some alternative technologies then the negative test may fail, even though the implementation can be regarded as a good one considering that some factors are still indicating proximity with high confidence. 
It may be partly possible to address these issues by performing testing only in screened rooms where no significant RF signals are present. However, our experience is that RAN4/5 tests are often performed in other less ideal environments especially for signalling/conformance test where other signals are not usually critical. It is quite undesirable in the R&D phase of software development that signalling testing needs to be done in a screened room, even if it is required for official certification.
Thus there seem only two (or three depending on practicality) alternatives which can avoid penalising a good implementation

1. Avoid testing for negative outcome. This was our preference in RAN4#62

2. Specify that in test scenario the UE will not use other methods to determine proximity.

3. Screen sufficiently all other signals when the test is performed. This may be practically difficult to achieve.
From these options, we have a slight preference towards option 2, although option 1 could also be a straightforward solution, since we would question the benefit of a negative test -  a pass result does not mean that the UE never makes false proximity reports in different circumstances. Option 3 limits the environments in which the negative proximity test may be performed and as such seems undesirable. Considering option 2 in detail, it means that the UE needs to be aware that it is operating in a test environment and exclude non 3GPP technologies as inputs to the proximity matching in such cases.
3. Conclusions

In this contribution we present further considerations on testing of CSG proximity. First we propose a baseline assumption for proximity detection
UE considers a proximity match at least when there is one detectable macro cell, with physical cell ID/scrambling code and cell measurements such as RSRP/RSCP and rPLMN matching from a previous visit to the CSG cell.
Based on this assumption, we propose that a positive proximity test such as the one described in [3] may be feasible, provided that it is understood that physical cell ID/scrambling code is the metric used by the UE rather than global cell ID. Based on this, we note that the test does not guarantee a good UE implementation (eg the UE may report proximity in any location where the physical cell ID/scrambling code matches the expected one, and not just in proximity of the home cell according to the test). However, the test still has value in determining the correct signalling an example case.

Regarding negative proximity testing, one concern is that without knowing the details of proximity implementation it may fail a good UE that has, for example determined proximity by GPS, WLAN SSID detection or RFID techniques even when the scrambling code/PCI of the macro cell changes. To address the problem, we consider 3 options, although the latter one may limit the practical application of the negative test
1. Avoid testing for negative outcome. This was our preference in RAN4#62

2. Specify that in test scenario the UE will not use other methods to determine proximity.

3. Screen sufficiently all other signals when the test is performed. This may be practically difficult to achieve.
RAN4 should consider these options in determining the suitability of a negative test.
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