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1. Introduction
In [1], RAN5 sent an LS to RAN4 about CSG proximity testing with one action:


[image: image1]
2. Discussion

This topic was briefly discussed in RAN4#59AH, where one proposal on a CSG proximity detection requirement was noted [2]. 

First, we clarify our understanding of the intention of RAN2 when CSG proximity reporting was introduced. The functionality was intended to be left to UE implementation. From UTRA and EUTRA stage 2 specifications.

25.367

Proximity Estimation: in case the UE is able to determine, based on UE implementation, that it is near a CSG or hybrid cell whose CSG ID is in the UE’s CSG whitelist, the UE may provide to the SRNC an indication of proximity. The CSG proximity indication may be used as follows:

a

36.300

Proximity Estimation: in case the UE is able to determine, using autonomous search procedures, that it is near a CSG or hybrid cell whose CSG ID is in the UE’s CSG whitelist, the UE may provide to the source eNB an indication of proximity. The proximity indication may be used as follows:
Although the wording is slightly different between 25.367 and 36.300, there is clearly no standardised functionality by which UE are expected to determine proximity, and indeed the wording is that the “UE may provide” the indication so it seems impossible for RAN4 to enforce radio conditions or requirements where the proximity report is guaranteed. On the other hand, the wishes of operators in RAN5 to perform conformance testing are also clear and well-motivated.
A similar situation arose for testing of idle mode reselection to HNB/HeNB where RAN4 in the end specified some minimum radio condition where reselection to a known CSG cell could be expected to occur. Here, we discuss that the requirements for connected state proximity reporting and idle mode and conclude that they are driven by different motivations.
For idle mode, the main reason for evaluating a CSG fingerprint is to reduce UE power consumption, for example avoiding the need to perform inter-frequency measurements or SI decoding when the UE is not close to any CSG cell it has access to. In principle, in idle mode, there is available free time for decoding Cell/CSG ID of detected cells without interruption to paging so the concern was mostly that a UE fails to reselect to a CSG cell for which it has membership. For connected state, the proximity is reported to eNB/SRNC and is likely used to trigger interfrequency measurements and, if a suitable CSG cell is reported also SI reading with possible autonomous gaps. Thus it can be seen that the requirements are not the same

· For idle mode, it would potentially be fine from a user experience point of view to have a less accurate proximity method which generates false alarms, provided that the power consumption of the method is low, and the fingerprint is successfully matched in case the UE is close to a CSG cell for which it has access
· For connected state, a more accurate proximity method would lead to a better user experience and system performance, due to less need for autonomous gap based SI reading procedures. False alarms are less desirable.

Considering the different motivations and corresponding requirements, we do not think that the approach previously taken by RAN4 for idle mode CSG reselection would be appropriate for connected state proximity indication.

For UE in connected state, we think it is quite likely that smart implementations will use different kinds of algorithm depending on the environment in which the CSG cell is used, and even the operating  mode of the device. As an example of this, it is possible to envisage that GPS could be useful for determining proximity to CSG home cells in a rural setting, but it may  be less useful for an enterprise CSG cell inside an office building, or if UE battery life needs to be conserved, for example if a long DRX cycle is active. Therefore, it seems extremely difficult to provide a test environment where the accuracy of proximity methods can be verified, especially as the proximity methods themselves are unspecified. On the other hand, we also recognise that it would be desirable to be able to test  the signalling of  proximity in a signalling test case as desired by operators in RAN5.
To try to solve this dilemma, we consider whether it would be possible to set some basic functional minimum requirements to report proximity in a certain scenario. Here we consider that registered PLMN is most likely able to provide a very gross initial indication on proximity. For example, if the MCC or MNC is incorrect, then there is little point in checking other aspects of a fingerprint like physical cell ID of the macro cell or enabling a GPS receiver. Hence, it seems feasible to assume that the UE would make use of RPLMN as a first step of proximity determination.
In order to facilitate testing of the signalling, we propose that when the RPLMN matches a test PLMN (eg 001 01), proximity to any CSG cell in the UE whitelist is always assumed. This means that if manual CSG search is initiated when the UE is connected to a test macro cell (which can be expected to use, for example, a test PLMN like 00101)  and the stored CSG whitelist has already been populated in the usual way, then when the UE connects to a cell t will immediately report proximity. In this way, the content and signalling of the proximity report can be verified, and other aspects of the CSG handover procedure following successful UE proximity indication can also be verified.
This doesn’t exclude the possibility of additional factors being taken into account when the UE determines proximity in non-test scenarios – indeed without accounting other factors the proximity reporting would be extremely inaccurate indeed as it would be triggered throughout an operator PLMN. However, having a minimum requirement based on usage of the test PLMN by the macro cell, a standardized behaviour for CSG proximity reporting would be defined for signalling testing purposes.

Proposal 1 : When the RPLMN matches a test PLMN (eg 001 01), proximity to any CSG cell in the UE whitelist is to be assumed

The benefit of this proposal is that it would allow a standardised condition in which proximity is guaranteed to be reported, and hence the correct signalling by the UE can be checked in a test system. Naturally, the accuracy of the reporting cannot be checked by this method, but as previously mentioned, it seems likely that an individual UE would determine proximity by a hybrid of methods depending on, for example, the CSG cell’s environment. For this reason, we believe that RAN4 cannot define meaningful radio conditions or minimum performance requirements for other scenarios.
Proposal 2 : Radio conditions or minimum performance for other scenarios are not defined.

The intention of proposal 2 is to avoid introduction of significant additional performance requirements which may in the worst case lead to UE manufacturers having to optimise implementation to pass the 3GPP test cases rather than provide good proximity reporting in real life scenarios.
3. Conclusions

In this contribution, we provide two proposals which we believe can at the same time allow some signalling/conformance testing to be performed on proximity reporting while at the same time allowing freedom to implement different kind of proximity detection algorithms which we believe was the original intention in release 9 CSG handover.
Proposal 1 : When the RPLMN matches a test PLMN (eg 001 01), proximity to any CSG cell in the UE whitelist is to be assumed

Proposal 2 : Radio conditions or minimum performance for other scenarios are not defined.
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1. Overall Description:


The CSG proximity detection function was introduced in Rel 9 to allow the UE to notify the network when it is near a CSG or hybrid cell whose CSG ID is in the UE’s CSG whitelist. This function was captured in both Stage-2 (TS 25.367 for UTRA, TS 36.300 for E-UTRA) and Stage-3 (TS 25.331 for UTRA, TS 36.331 for E-UTRA) specifications. 





In the HNB Rel-9 Enhancement work item, two test cases introducing the testing of the Proximity indicator feature were objected to on the grounds that the requirement to enforce signalling testing was absent. In the view of the operators, in RAN5 at least, the ability to test this aspect of the optimization feature of H(e)NB is very important. However, it was acknowledged the UE can implement the detection of proximity of a CSG cell using several different methods and it is the view of other companies that the lack of requirements was a consequence of a UE specific implementation method for proximity detection.


]


RAN5 discussed the opportunity to test the proximity detection function, and concluded to seek guidance on the radio condition and radio performance from RAN4.





2. Actions:





To RAN4.


ACTION:  RAN5 kindly asks RAN4 to clarify whether the core specifications intention was to leave the proximity detection for UE implementation or to specify the radio condition and minimum performance requirements.











