3GPP TSG-RAN WG2 Meeting #68
R2-097104
Jeju, South Korea 

09th– 13th October 2009

Agenda item:
4.2.1.1
Source:
HTC Corporation

Title:
On the need of proximity and likely/unlikely indicators 
Document for:
Discussion and Decision

Introduction

During discussions at RAN2#67bis and on the email reflector, there has been some proposals to solely consider the proximity indication to control the on/off of inbound mobility. Furthermore, some voices reacted on the utility of the likely/unlikely indicator because of its inaccuracy and if it is needed. However, there are some scenarios that prove that the proximity indication is not more accurate than the likely/unlikely indicator and also that both can be crucial for the inbound mobility. This document examines this question further and does some proposals on the issue.
Discussion
To enhance our point of view on this topic, we chose to present the problem with the cases in which the proximity indication can be useful. 
	Frequency /
Cases
	Intra-frequency
	Inter-frequency

	
	
	With measurement configuration
	No measurement configuration

	Autonomous, normal or manual search 
	No proximity indicator but sends member / non member indicator
	No proximity indicator but sends member / non member indicator.
	Proximity indicator and also member indicator.

	Entering fingerprint area 
	No need of proximity indicator.
	Likely no need of proximity indicator 
	Likely need of Proximity indicator, which plays the role of likely / unlikely indicator too


Case 1: UE doing autonomous, normal or manual search:

In this case the UE will acquire the system information during the autonomous or manual search. Therefore, UE can check if the CSG ID is in its allowed CSG list and UE does not need the likely/unlikely indicator. This case can be used in intra/inter-frequency or inter-RAT. These solutions have been well captured in the draft of 36.331(intra as inter-frequency cases).
Case 2: UE entering the fingerprint area:

In this second case, the UE did not need to acquire the system information to detect the inter-frequency CSG/hybrid cell. UE may enter the fingerprint area of its PCI range and detect some inter-frequency cells. Two possibilities can happen: either the UE detects a cell for which it has a measurement configuration or UE detects a cell for which it needs a measurement configuration. However, the main issue is that UE can not guaranty the accuracy of its fingerprint information and UE may not acquire the system information. The CSG ID could actually not even be in UE’s allowed CSG list anymore. Therefore, UE will send the proximity indication based on its fingerprint information that could be out of date. There are some probable impacts on the system:

· Likely no need of proximity indication 

· Because of its fingerprint possible inaccuracy, UE may use a wrong measurement configuration for the inter-frequency CSG/hybrid cell. Bad impact on the system.
· Likely need of Proximity indication

· Because of UE’s fingerprint possible inaccuracy the inter-frequency CSG/hybrid cell may not need a measurement configuration. Less impact on the system
The main question is if the proximity indication alone is enough without any need of the likely/unlikely indicator? 

From the case 1, it is possible to deduct that the proximity indication can be used by UE to properly indicate to network the need of measurement configuration. Furthermore, the same proximity can be used to indicate to network that the CSG/hybrid cell is in UE’s allowed CSG list, as in this case there is no need for UE to perform a preliminary access check again. No need of likely/unlikely indicator here. There is also no need of sending proximity indication in intra-frequency and the measurement report can be used to indicate the membership indication of the CSG/hybrid cell.. Furthermore, if the proximity indication should control the on/off of the inbound mobility, it may not work for intra-frequency. 
Conclusion 1: After an autonomous, normal search or manual search there is no need of likely/unlikely indicator and the proximity indicator may not be sufficient to control the on/off for inbound mobility support.
However, in the case 2 we can observe that the proximity indication can be unreliable or inaccurate throughout the different scenarios of inter-frequency CSG/hybrid cells detection. The proximity indication is based on the fingerprint and UE may not need to acquire the system information. 
In the first scenario it is possible that UE does not send a proximity indication for an inter-frequency CSG/hybrid cell that it mistook as having a measurement configuration for. In which case, the UE may use a wrong measurement configuration that can impact the system because the fingerprint information is outdated. Additionally, the network may not prepare gaps for UE to acquire the SI acquisition because it didn’t receive any indication to trigger that. 
In the second scenario, UE may request measurement configuration for a inter-frequency CSG/hybrid cell which doesn’t need it because of a fingerprint outdated. This has less impact on the system if the CSG ID is effectively in UE’s allowed CSG list. It only involves signal overhead.
In both scenarios, it is possible that UE even mistakes a CSG ID as being in its allowed CSG list when it is not.
Therefore, both cases (proximity and likely/unlikely indicators) can be inaccurate and unreliable. However, for inter-frequency CSG/hybrid cell, without the likely/unlikely indicator in the first scenario of the case 2, the network may not be able to trigger UE to acquire the SI (when no autonomous gaps applied). The same may happen to the intra-frequency CSG/hybrid cell in this situation. Furthermore, if the proximity indicator should control the on/off of the inbound mobility, it may not be triggered based on outdated information. Therefore, when the proximity indication is not needed, the likely/unlikely indicator becomes an important indication for the network to decide if UE should acquire the System Information (intra/inter-frequency). Additionally, even though the likely/unlikely indication may be inaccurate, the network may be helpful in verifying if the fingerprint and PCID information didn’t change meantime. 
Thus, we consider that the likely/unlikely remains an important indicator to decrease UE’s SI reading when proximity indication is not sent. Lacking to do so may make network ask UE to acquire SI every time it receives a measurement report triggered because of a strong “leakage” about a CSG/hybrid cell. This situation can provoke battery drains and signal overhead.
However, it is crucial to define a minimum performance requirement for the fingerprint to increase the accuracy and reliability of the proximity and the likely/unlikely indicators.

Conclusion 2: In case UE detects a CSG/hybrid cell based on its fingerprint the proximity indication may be as inaccurate as the likely/unlikely indicator and the latter is needed. Furthermore, the proximity indication may not be sufficient to control the on/off for inbound mobility.

Proposal-1: A minimum performance requirement should be defined for the fingerprint to increase the accuracy of the proximity and likely/unlikely indicators 

Based on these two conclusions from the above discussion we consider that both proximity and likely/unlikely indicators are needed when UE based on fingerprint detects a CSG/hybrid cell. Therefore, we do not encourage to solely considering the proximity indication without the likely/unlikely indicator. Furthermore, the proximity indication is not indicated for intra-frequency or for inter-frequency cell with measurement configuration. Thus, using this indicator to control the on/off of inbound mobility support may not cover all the cases of inbound mobility. 
Some may argue that it is still possible to redefine the proximity indication so that it covers also the likely/unlikely case. However, the result could only be more signalling since proximity indication is an additional message to send upon entering and leaving a fingerprint area, while the “likely” indication is included in a normal measurement report (just one bit).
Proposal 2: Proximity indication is needed for inter-frequency (as defined [2])
Proposal 3: The likely/unlikely indicator is needed when proximity is not used (as defined in [2])
Proposal 4: Proximity indication cannot solely control the on/off of inbound mobility support.
Conclusion

Considering the above discussion, we would like to draw the specification work attention on these different conclusions on the different scenarios of use of proximity indication and likely/unlikely indicator. We believe that the following proposals can be considered to express the need of proximity indication as likely/unlikely indication. 
Proposal 1: A minimum performance requirement should be defined for the fingerprint to increase the accuracy of the proximity and likely/unlikely indicators 

Proposal 2: Proximity indication is need for inter-frequency (as defined [2])
Proposal 3: The likely/unlikely indicator is need when proximity is not used (as defined in [2])
Proposal 4: Proximity indication cannot solely control the on/off of inbound mobility support.
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