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1
Introduction
According to agreements at RAN2#67bis [1], a UE is configured by dedicated signalling to provide a proximity indication and the frequency/RAT where home cell is expected will be indicated together with the proximity indication. In the baseline CR in R2-096293, it is indicated that only one frequency layer is reported per RAT and only one RAT can be reported. In this contribution, we discuss the need to report more than one frequency layer per RAT and need to report more than one RAT in the proximity indication message. 

2 Basis on which Frequency layer/RAT information is provided
When network configures the UE to report proximity indication, it is unaware of the finger print information stored in the UE for each CSG the UE is subscribed to.  Consider the following cases:

1. H(e)NB has a DL receiver and based on the interference situation observed it can change the frequency layer at start up. A UE should still be able to find the CSG/hybrid cell even if the frequency layer has changed. The fingerprint information for a particular CSG can thus indicate all frequency layers on which H(e)NBs of a particular CSG can be found.
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Figure 1: One CSG can contain cells broadcasting the CSG ID on different frequency layers

2. UE is subscribed to more than one CSG and for each CSG the H(e)NBs are on a different frequency layer. If the fingerprint area for each CSG is different, the proximity indication to each can be triggered independently and hence for each CSG only one frequency layer would have to be reported. However, it is possible that the fingerprint information for two CSGs is the same and hence when UE enters the fingerprint area it should be able to report frequency layers for both CSGs. This is likely to happen if fingerprint information is related to UE entering a macrocell containing CSG/hybrid cells of both CSGs.
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Figure 2: UE subscribed to different CSGs with H(e)NBs on different frequency layers but with same fingerprint area information e.g. macrocell.
3. UE is subscribed to CSGs of HNBs and HeNBs. Again, if the fingerprint areas are different, the proximity indication will be triggered independently. However, it cannot be excluded that fingerprint areas of CSGs with HNBs and HeNBs are the same. 
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Figure 3: UE is subscribed to CSGs with both HNBs and HeNBs and with overlapping fingerprint area
4. It is possible that for a given CSG, the CSG ID is broadcast by both HNBs and HeNBs.  Hence, UE should be able to report frequency layers for both UMTS and LTE in the proximity indication message. 
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Figure 4: UE is subscribed to a CSG where both HNBs and HeNBs broadcast the same CSG ID
In R2-096293 [2], the following coding is provided for the reporting of frequency layer/RAT information:

type







ENUMERATED {












addMeasConfig, releaseMeasConfig, spare6, spare5,












spare4, spare3, spare2, spare1},

carrierFreq






CHOICE {



eutra







ARFCN-ValueEUTRA,



utra







ARFCN-ValueUTRA

According to this coding, UE is restricted to one frequency layer per RAT and also to reporting only one RAT. Based on the above cases, the following proposals are made: 
Proposal 1: The number of frequency layers reported per RAT should not be restricted to 1. For LTE, the maximum layers to indicate is ‘maxFreq’ and for UMTS, the maximum is ‘maxUTRA-FDD-Carrier’

Proposal 2: It should be possible for UE to report both EUTRA carrier frequency and UTRA carrier frequencies in the proximity indication message. 
Of course, network can always decide not to configure measurements on all reported frequency layers or RATs. However, it is important that network is aware of all the possible frequency layers or RATs on which CSG cells/hybrid cells broadcasting a CSG ID in the UE’s allowed CSG list can be found in a given fingerprint area. 
1. Summary
In this contribution, Vodafone highlights the need not to restrict the number of frequency layers per RAT that can be reported in the proximity indication message to 1 and also the need to allow more than one RAT to be reported in the proximity indication message.

RAN2 is kindly requested to discuss and agree on the proposals and to reflect the agreed proposals in the stage 3 text. 
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