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Discussion and decision
1.  Introduction
The current RAN2 assumption is that a “proximity indication” is used to request relevant measurement configuration from the serving cell, in case the UE thinks it is in the vicinity of an allowed CSG cell, based on a fingerprint. This paper looks into the details of this proximity indication.
2. Discussion
Regarding proximity indication the following issues must be clarified:
Issue 1:
What are the criteria for the UE to send a proximity indication?
Issue 2:
What are the RRC procedures and messages used to configure and report a proximity indication?
Issue 3:
What is included in a proximity indication?
Each issue is discussed in the sequel.
Issue 1:
What are the criteria for the UE to send a proximity indication?
A difficulty lies in the fact that this indication is based on UE’s belief that it is in vicinity of an allowed CSG cell. But what is the definition of “vicinity”? As the fingerprint information is implementation dependent, defining some form of “vicinity” criteria seems to be quite difficult. Moreover, since this is typically used when the UE has not yet found the target CSG cell in consideration (for example, the UE may not have the necessary measurement gaps to perform measurements on the inter-frequency where an allowed CSG cell is expected), no rule can be defined based on RSRP or RSRQ, as done for measurement reporting events.
Proposal 1:
RAN2 should discuss how to (or the need to) define the criteria for sending a proximity indication.

One way would be to leave the criteria unspecified, i.e., leave this to sensible UE implementation. However, especially in that case, the network should be able to prevent flood of proximity indications. As such, some blocking mechanism is necessary.

Proposal 2:
The network should be able to block undesirable proximity indications, e.g., by defining certain rules or configuration (details FFS).
In any case some form of UE configuration is thought necessary for the network to explicitly allow or disallow proximity indications.

Proposal 3:
Some form of UE configuration should be defined to allow or disallow proximity indications.
Issue 2:
What are the RRC procedures and messages used to configure and report a proximity indication?

Immediate alternatives that can be considered are:
Alt.1:
Extend the measurement configuration and reporting procedures and messages.

Alt.2:
Introduce a new configuration segment within the reconfiguration procedure.
Alt.3:
Define a new procedure/ messages

A proximity indication is somewhat similar in nature to a measurement report. That is, the necessary configuration for reporting should be stored in the UE, and the trigger to report should be based on UE internal evaluation. As such, Alt.1 seems to be the most straight forward approach.

Proposal 4:
The measurement configuration and reporting procedures and messages should be extended, where necessary, to support proximity indication.

With this approach a proximity indication configuration can be realised by defining a new reporting configuration within a measurement configuration. A simple desirable way would be to define a new type of reporting configuration. However, looking at the Rel-8 ASN.1 for ReportConfigToAddMod (see excerpt below), extensions are only possible within the individual IEs ReportConfigEUTRA and ReportConfigInterRAT. Hence, one possible approach would be to define proximity indication as a new type of triggering event within ReportConfigEUTRA and ReportConfigInterRAT.
ReportConfigToAddMod ::=
SEQUENCE {


reportConfigId





ReportConfigId,


reportConfig





CHOICE {



reportConfigEUTRA




ReportConfigEUTRA,



reportConfigInterRAT



ReportConfigInterRAT


}

}

Proposal 5:
The reporting configuration should be extended to express proximity indication. Details are FFS.
If this is agreeable, based on the current measurement configuration principles, the UE must have a measurement identity that is linked to this reporting configuration. Although we can deviate from this principle, keeping the current principles seems desirable as far as possible. Nevertheless, this implies that a measurement object also needs to be linked. But then, what is the measurement object linked in this case?

As a proximity indication is intended to request for relevant measurement configurations in order to perform measurements on the frequency object where an allowed CSG cell is expected, a typical case is that no measurement object is yet available for the concerning frequency. Hence a solution can be to configure all potential frequencies (measurement objects) where the UE might find an allowed CSG cell, as well as corresponding measurement identities. This would potentially consume many entries in the object and identity lists.
Perhaps a simpler and more efficient approach would be to define a new “csg” measurement object type, which is independent of any frequency (and potentially RATs as well). Fortunately, the measurement object structure can be easily extended since MeasObjectToAddMod has an extension marker as shown below.
MeasObjectToAddMod ::=
SEQUENCE {


measObjectId





MeasObjectId,


measObject






CHOICE {



measObjectEUTRA





MeasObjectEUTRA,



measObjectUTRA





MeasObjectUTRA,



measObjectGERAN





MeasObjectGERAN,



measObjectCDMA2000




MeasObjectCDMA2000,



...


}

}

Proposal 6:
A new “csg” measurement object type should be defined.
The details of the “csg” object type is FFS.
With this model the UE is only allowed to send a proximity indication when a measurement identity corresponding to a “proximity indication” reporting configuration and a “csg” measurement object. The measurement identity can be used to identify whether a measurement report is for proximity indication.
Proposal 7:
The UE is only allowed to send a proximity indication when a measurement identity linked to a “proximity indication” reporting configuration and a “csg” measurement object.
Issue 3:
What is included in a proximity indication?
A proximity indication is used to request for the relevant measurement configuration to perform measurements. Typically, this would be used to request for a measurement object that has not been configured yet. To assist the network in deciding what measurement object should be provided to the UE, the UE should indicate on which frequency an allowed CSG cell is expected.
Proposal 8:
The UE should include a frequency where an allowed CSG cell is expected in a proximity indication. Whether to allow inclusion of multiple frequencies is FFS.

An alternative approach would be to define proximity indication as an empty measurement report (except for the measurement identity and any other mandatory fields currently defined, such as the serving cell RSRP). In response, the network can configure the UE with a “csg” measurement object, together with a measurement identity that is linked to a reporting configuration used to trigger handover (typically Event A3). Then, within the measurement report corresponding to this measurement identity, the UE can indicate the frequency on which the measurement was made.
3. Conclusions
With regards to proximity indication used to assist inbound handover to CSG cells, the followings were proposed:
Proposal 1:
RAN2 should discuss how to (or the need to) define the criteria for sending a proximity indication.

Proposal 2:
The network should be able to block undesirable proximity indications, e.g., by defining certain rules or configuration (details FFS).

Proposal 3:
Some form of UE configuration should be defined to allow or disallow proximity indications.
Proposal 4:
The measurement configuration and reporting procedures and messages should be extended, where necessary, to support proximity indication.

Proposal 5:
The reporting configuration should be extended to express proximity indication. Details are FFS.
Proposal 6:
A new “csg” measurement object type should be defined.

Proposal 7:
The UE is only allowed to send a proximity indication when a measurement identity linked to a “proximity indication” reporting configuration and a “csg” measurement object.

Proposal 8:
The UE should include a frequency where an allowed CSG cell is expected in a proximity indication. Whether to allow inclusion of multiple frequencies is FFS.
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