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Discussion
1.

Introduction
Discussions have been going on in RAN4 for some time concerning UE proximity indication and related possibility to define some minimum requirements or test case for RRC Connected mode. In this paper we give our view on the topic with focus on the currently defined requirements in RAN2.
2. Proximity Indication Definitions
Looking at the definitions concerning CSG proximity indication [1] describes quite clearly how the procedure is first optionally configured by the network using normal RRC reconfiguration message. The purpose of the proximity indication procedure is to enable UE to indicate to the eNB that the UE is entering or leaving the proximity of one or more CSG member cells. Additionally [1] also states that the detection of proximity – i.e whether the UE is entering or leaving the proximity of one or more CSG member cells - is based on an autonomous search function as defined in [2].
Looking at [2] it clearly states that the UE in addition to normal cell reselection shall use an autonomous search function to detect at least previously visited allowed CSG cells.

In [2] it is also noted that the UE autonomous search function, which is UE specific implementation, is used for determining when and/or where to search for allowed CSG cells.

We have already defined requirements for idle mode CSG reselection in [3] clause 4.2.2.10. It should be noted that these requirements are only valid for very specific radio conditions and also defined such that the radio conditions does not change during the test. 
3. Discussion on Proximity Indication
As listed in section the definitions and requirements concerning proximity indication are very much left to UE implementation. At this point it is important to distinguish between:

1. The actual proximity indication which is sent to network;

2. The UE autonomous search function
First of all the proximity indication is an optional method that may be configured by the network on a need basis. Network will configure the UE with proximity indication if there is a need and based on this the UE is allowed to send proximity to network.

Configuring the UE with proximity indication does as such not trigger any new requirements on UE side – it only allows the UE to send the proximity indication to the network when the UE has determined (by use of UE autonomous search function) that it is entering or leaving the proximity of an allowed CSG cell (one or more).

Determination of when to search for CSG cell(s) and/or where to search for CSG cell(s) is left completely up to UE implementation and the UE autonomous search function.

Proximity indication can as such be sent by UE at different times depending on UE implementation e.g. like e.g. following 2 examples:

1. UE determines - based on internal knowledge - that CSG search is needed and the UE does not have means for performing the search – e.g. no available measurement gaps. UE sends the proximity indication which may be used by the network to configure the UE with measurement gaps etc..
2. UE has performed search for CSG cell and has detected a CSG cell possibly matching an allowed CSG cell. Based on this the UE sends proximity indication to network.

As can be concluded from these two examples the UE implementation an use of proximity indication can be very different – and they are both correct according to current specification.
It is important to notice from above that the transmission of the proximity indication is possibly done independently from the actual UE internal autonomous search function. Triggering UE autonomous search for CSG cells is not necessarily linked to sending proximity to network. Similarly - sending the proximity indication to network it is not necessarily linked to the UE initiating a CSG search.

Taking the above into account it seems defining a test case for proximity indication is a challenge. During the discussion we should also keep in mind that some implementation might already have been deployed. Next section we discuss potential approaches on a possible test.
4. Proximity Test Approaches
As for defining a test for proximity indication it is important to keep in mind the purpose of the test and its potential impact on the UE. At the same time it is important to enable CSG mobility without mandating a specific UE implementation solution or mandating a specific UE implementation just for the purpose of passing a test case.

From section 2 it is seen that at least two very different CSG cell search approaches can be taken in the UE implementation:

1)  UE performs autonomous CSG cell search without network knowing it – e.g. during connected DRX periods. Proximity indication is sent to network once a possibly allowed CSG cell has been identified.

2)  UE sends proximity indication to network when UE has determined that it may be in proximity of a potentially allowed CSG cell.

Any possible test case would need to be defined in such a way that any of these two (or more) UE specific implementations would be able to pass the test. This is true simply due to the fact that both ways of working are correct.

Proposal: Since there are no testable requirements any defined proximity indication test case shall be broad enough to also allow for wide and open UE implementations.
And we conclude:

Conclusion: Any defined test case needs to be such that it does not mandate specific UE implementation regarding UE autonomous search function or proximity indication sending.
5. Conclusion
In this paper we discuss the proximity indication as it is currently defined, the UE requirements and different allowed and correct UE implementations of the how, when and where the proximity indication could be sent by UE.

We also listed two possible and very different UE implementations and behaviours – both correct according to specification – which would lead to different proximity indication sending by the UE.
We propose:

Proposal: Since there are no testable requirements any defined proximity indication test case shall be broad enough to also allow for wide and open UE implementations.
And we conclude:

Conclusion: Any defined test case needs to be such that it does not mandate specific UE implementation regarding UE autonomous search function or proximity indication sending.
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