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1
Introduction
This paper discusses the need for UE with a non empty allowed CSG list (and hence with fingerprint information) to include a proximity indication in the initial measurement report sent to the network. 

2 Intra-Frequency Handover Case
According to the flowchart for intra-frequency handover to CSG/hybrid cells in [1], UE in its fingerprint area will try to acquire the system information of the target CSG cell/hybrid cell based on normal DRX opportunities. In case UE cannot acquire the system information in time, the measurement report is sent to the network without the preliminary access check information and handover preparation information. 

On receiving this measurement report, eNB can deduce that the reported cell is a CSG cell or hybrid cell (e.g. based on a PCI split) and hence can send a measurement configuration to acquire the relevant system information. The issue is that even UEs not in their fingerprint area may send measurement reports of detected CSG cells not containing the handover preparation information/preliminary access check result and also normal measurement reports for hybrid cells/normal cells. In case of CSG cells and hybrid cells, eNB will have to blindly send the measurement configuration to acquire the handover preparation information in all cases. In Vodafone’s view, it would be beneficial if eNB is aware that UE which has reported a CSG/hybrid cell is actually in its fingerprint area. If UE is in its fingerprint area and has not been able to acquire system information and hence unable to perform preliminary access check, it can at least indicate to the network that it is close to its CSG cell/allowed hybrid cell. UEs which are not in their fingerprint area will not include this proximity indication for detected CSG/hybrid cells. 
In case of detected CSG cells, eNB may use the proximity indication as a ‘preliminary access check’ and decide not to handover the UE to the reported CSG cell (as it is very unlikely to be an allowed CSG cell of the UE) and take alternative action e.g. handing UE over to a different frequency layer or RAT. 

In case of a reported hybrid cell, if no proximity indication exists, eNB cannot know whether UE has reported a hybrid cell of which it is most likely to be a member. Hence, it has to blindly send the configuration for handover preparation information acquisition for all such reports. If a proximity indication is provided by UEs in their fingerprint area, eNB does not need to initiate handover preparation information immediately towards reported hybrid cells with no proximity indication immediately. Instead, eNB can delay the procedure (assuming that if UE moves out of the hybrid cell area quickly, no more measurement reports will be received) and hence there is no need to initiate the handover. Such an action can help reduce the signalling load for the case that the UE is just passing by the hybrid cell i.e. unnecessary handovers towards non member hybrid cells. Complete suppression of the handover to the hybrid cell is not acceptable since the UE will be causing excessive interference to the hybrid cell (bearing in mind the fact that UE is allowed on the cell). 

Figure 1 is a modified flowchart for the intra frequency handover for LTE assuming that UE in its fingerprint area always reports a proximity indication if the UE has not been able to acquire the relevant system information (and perform preliminary access check) of the detected CSG cell before measurement report is triggered or UE is not required to report the relevant system information because the detected cell is not a CSG cell i.e. hybrid or macro cell.
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Figure 1: Modified Flowchart based on proximity Indication for intra-frequency inbound handover
Proposal 1: In case of detected intra frequency CSG cells in the fingerprint area of a UE, UE shall include a proximity indication in the measurement report if it has not been successful in acquiring the relevant handover preparation information and perform the preliminary access check.

Proposal 2: In case of detected intra-frequency non-CSG cell in the fingerprint area of a UE, UE shall always include a proximity indication in the measurement report. 

3. Inter-Frequency Case
According to the flowchart for inter-Frequency handover in [1], UE needs to send a proximity indication if no measurement configuration for the inter-frequency layer exists in the fingerprint area of the UE. However, no such indication is required if the inter-frequency measurement configuration already exists.
If UE detects a CSG cell in the fingerprint area and it has previously sent a proximity indication, there is in principle no need for UE to include this indication again in the measurement report if it has not been able to acquire the relevant system information. However, if no proximity indication was previously sent, it is beneficial for UE to include the proximity indication in the measurement report (which does not contain relevant system information) for the same reasons as for the intra-frequency case.

If UE detects a non-CSG cell in the fingerprint area and has previously not sent a proximity indication UE shall include the proximity indication in the measurement report. If the reported cell is a hybrid cell, eNB can take the following actions based on the proximity indication.

1. If present, decide to do the handover and initiate the system information acquisition of target cell. 

2. If not present, eNB has the following options:

a. Decide not to do the handover to hybrid cell. Since the hybrid cell is on a different frequency layer there is no interference issues with not doing the handover.

b. Decide to do a delayed handover just to avoid the situation of unnecessary handover since absence of proximity indication most likely implies that there is no urgency to do the handover to the hybrid cell. 

Figure 2 is a modified flowchart which indicates the mechanisms for the inter-frequency inbound handover to CSG/ hybrid cells based on the proximity indication. 
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Figure 2: Modified Flowchart based on proximity Indication for Inter-Frequency Inbound handover
Proposal 3: In case of detected inter frequency CSG cells in the fingerprint area of a UE, UE shall include a proximity indication in the measurement report if it has not been successful in acquiring the relevant handover preparation information and perform the preliminary access check AND it has not previously sent a proximity indication to the UE to initiate the inter-frequency measurements. 
Proposal 4: In case of detected intra-frequency non-CSG cell in the fingerprint area of a UE, UE shall always include a proximity indication in the measurement report AND it has not previously sent a proximity indication to the UE to initiate the inter-frequency measurements. 
3. Summary
In this contribution, Vodafone highlights the need for eNB to be aware of whether a measurement report for a detected CSG/hybrid cell is by a UE in its finger print area. In case of CSG cells, if eNB knows that a UE has reported a CSG cell outside its fingerprint area (with no handover preparation information), it can decide to take further measures like sending configuration to acquire system information and initiating handover. In case of reported hybrid cell, if eNB knows that the reported cell is a cell outside the fingerprint area, it can delay the handover to the hybrid cell in the intra-frequency case or even not perform the handover at all in the inter-frequency case.

The following proposals are made to allow eNB to have the necessary knowledge of whether a reported CSG/hybrid cell is for a UE is its fingerprint area or not:

Proposal 1: In case of detected intra frequency CSG cells in the fingerprint area of a UE, UE shall include a proximity indication in the measurement report if it has not been successful in acquiring the relevant handover preparation information and perform the preliminary access check.

Proposal 2: In case of detected intra-frequency non-CSG cell in the fingerprint area of a UE, UE shall always include a proximity indication in the measurement report. 

Proposal 3: In case of detected inter frequency CSG cells in the fingerprint area of a UE, UE shall include a proximity indication in the measurement report if it has not been successful in acquiring the relevant handover preparation information and perform the preliminary access check AND it has not previously sent a proximity indication to the UE to initiate the inter-frequency measurements. 
Proposal 4: In case of detected intra-frequency non-CSG cell in the fingerprint area of a UE, UE shall always include a proximity indication in the measurement report AND it has not previously sent a proximity indication to the UE to initiate the inter-frequency measurements. 
RAN2 is kindly requested to discuss and agree on the proposals. 
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eNB orders UE to acquire handover preparation information of target cell. UE acquires system information (details of SI acquisition FFS).
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eNB assigns gaps for acquiring handover preparation info. UE uses gaps to acquire handover preparation info (details of SI acquisition FFS).
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