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1
Introduction
In 3GPP Rel-9, CSG Proximity detection functionality was standardized. As part of this functionality, a feature capable UE, automomously performs CSG Proximity detection and reports CSG Proximity indication IE as part of the RRC Measurement Report. It should be kept in mind that the current specifications do not dictate how CSG specific measurements should be performed.
In [2], a proposal was made to enhance the functionality to involve the network for configuring thresholds so as to help the UE to report the CSG Proximity detection event when the reporting criteria are satisfied.

This contribution provides a qualitative evaluation of the proposal in [2] and proposes a way forward.
2
Network assisted based inter-frequency small cell detection

In Figure 1, the network provides RSCP as the radio fingerprint to the UE. The UE uses the Cell 1 and Cell 2 received RSCP and compares the same to the programmed fingerprint. Once the criterion is met the UE sends the RRC measurement report to the network including the CSG Proximity Indication IE.
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Figure 1: Scenario showing how network assisted IF cell detection would function (taken from [2])
3
Evaluation of the network assisted approach
3.1
Proximity indication has associated uncertainity
While it has been argued that the RSCP as fingerprint metric is better than the Ec/No, it should also be noted that the RSCP is a function of the varying channel characteristics and the geographical topology. Hence the RSCP measurements made by the UE, quite rarely, are line of sight measurements. More often, this will result in an underestimation or overestimation of path loss. This uncertainity of the measurement needs to be vetted at the network and hence we believe that the network on receiving the report may need to take the following steps, before directly decide to allocate resources from Cell 3:

1. Corroborate proximity indication report with network internal measurements and database.

2. Ask UE to perform Cell 3(f2) measurements by configuring compressed mode measurements.

Observation 1: Proximity indication report has associated uncertainity and the false alarm rate (or accuracy) is not known.
3.2

Additional considerations for network assistance
The UE needs to spend resources to perform autonomous measurements (with network assistance). It is assumed that the UE will keep making the measurements in the background as soon as it receives the information from the network. To balance the resources spent at the UE, the network may additionally optimize the sending of the information based on existing measurements (e.g. event 1E/1F) and other network internal measurements. This puts a burden on the Uu interface to update the RSCP thresholds to the UE depending on other information e.g. from drive tests or SON. Hence the benefit from sharing the measurement load between network and UE is offset by increased signalling requirements on the Uu interface (also taking into consideration channel type switch).

Observation 2:  Network assistance needs new implementation at the UE and will most likely also add additional burden on Uu interface.
3.3

Comparing network assisted and network based proximity detection

In [3], we have shown that the simple RTT solution reduces the need for compressed mode measurement down to 40%. Additionally with knowledge about active set information the need comes down to 20% (already a 5x reduction from baseline). With RTT coupled uplink detection a reduction to 20% is observed. It should be noted that most of the LPN receivers support a channel bandwith of 10 MHz so no hardware enhancements are needed to support uplink detection. Using RSCP based reports from UE (e.g. in periodical intra-frequency reports), the network already can reduce the unnecessary uplink detection requirement optimizing usage of LPN software resources.

It should also be noted that the number of LPNs in dedicated frequency deployment are higher than co-channel case. Beyond 4 LPNs, value of proximity detection solutions diminish since more or less there is an LPN always which could be in range for a UE. In this case, the UE assisted proximity detection solution is overkill and has diminishing return value.
With dual-frequency receivers, there is no compressed mode setup requirement. More and more UEs tend to be having this capability now. Hence there is a future-limited use case.
Observation 3: Network based proximitydetection methods seem to be sufficient because of limited use case.
4
Conclusion
For the moment the additional effort of standardizing network assisted proximity detection does not seem to be justified against the backdrop of concerns shared in Section 3.1, 3.2 and 3.3.
Proposal 1: Due to limited use case and no clear benefits it is recommended not to pursue network assisted proximity detection.
References

[1] 3GPP TS 25.331 Resource Control (RRC): Protocol Specification
[2] R2-134205: Solutions to inter-frequency small cell discovery for CELL_DCH, Huawei, HiSilicon

[3] R2-132685: LPN cell discovery in Cell_DCH state for inter-frequency HetNet deployment, NSN

[4] R2-140xxx: Draft Report of 3GPP TSG RAN WG2 meeting #84, ETSI MCC
_1444456367.vsd
  Cell 3(f2)


                            
                         

                                
                               
Cell 1(f1)


                           
                                                
                                      
                                   Cell 2(f1)


2. Proximity indication


Cell2 RSCP2


Cell1 RSCP1


1. Proximity detection
(Cell1 RSCP > RSCP1,
Cell2  RSCP > RSCP2)



