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1 Introduction
It was clarified in RAN3#74 meeting that

1. Autonomous carrier selection is already possible at HeNBs. In particular HeMS provides the HeNB with a list of carriers that can be used. HeNB can then choose between one of them (and of course notify HeMS) *

2. HeNBs have a NL function that allows them to scan the environment
It means HeNB is able to change the carrier in the interference environment. This paper elaborates the HeNB proximity issue caused by HeNB autonomously changing carrier.
2 Discussion
Given by the R10 HeNB proximity function in TS 36.300[1], when the Connected UE is near to its CSG or Hybrid HeNB (based on autonomous search procedures), the UE may provide to the source eNB an indication of proximity including RAT and one frequency information of the cell, then the source eNB may configure the UE to perform measurements and reporting for the concerned frequency/RAT, after that, inbound handover may be triggered. 
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Figure 10.5.1.2-1: Mobility to HeNB’s CSG and hybrid cells.

In above case, the UE doesn’t know that the HeNB has changed carrier, according to the Note1 to autonomous search function in [2], which is “for this requirement to be applicable, the E-UARFCN and physical cell identity for cell 1 and cell 2 shall be unchanged from when the CSG cell was visited previously “, the UE will report the proximity indication with the recorded frequency to the Source eNB, this incorrect frequency information will lead to a wrong measurement procedure, or the UE needs to scan all capable frequencies to find the frequencies with the concerned PCIs (assumed that UE has been configured the inter-frequency gap, otherwise more delay is needed to make eNB configure the inter-frequency gap to UE), which generates a long latency to complete the proximity procedure, and  the following inbound handover to the HeNB cell will be delayed, the UE experience will be impact. 
Proposal 1, It is kindly asked of RAN3 to confirm that a HeNB change of carrier in HetNet ICIC scenario will lead to a proximity issue, and may delay the inbound handover procedure.
In order to solve above issue, there are several possible approaches:
(It is assumed X2 is not available between HeNB and the Source eNB)

Approach 1, The Source eNB obtains the frequency list which may be used by the HeNB via S1 or OAM, after receiving the UE proximity indication, the source eNB configures the UE to measure the HeNB Cell on these inter-frequencies. 
In this approach, no matter the source eNB gets HeNB frequency list via S1 or OAM, it is huge load for eNB to maintain HeNB’s frequency list, especially in residential area. And according to the reported frequency from the UE, the Source eNB may find lots of HeNBs support this frequency, and these HeNB may also support multiple frequencies of its own, that means the source eNB needs to configure a huge number of measurements to the UE. 
Approach 1a, The Source eNB obtains the frequency list which may be used by the HeNB via S1 or OAM, after receiving the UE proximity indication including ECGI of the HeNB Cell, the source eNB configures the UE to measure the HeNB Cell on these inter-frequencies.
If the ECGI is added in the proximity indication, after receiving it from the UE, the eNB could identify which HeNB it is, and find the supported frequency list of the HeNB.
Approach 2, UE records HeNB frequency list from HeNB RRC or broadcast signalling, and reports HeNB frequency list to eNB by proximity indication, then eNB configures UE to measure the HeNB Cell on these inter-frequencies.
In this approach, the eNB could obtain HeNB frequency list by proximity indication and does not need to store the huge list as mentioned in Approach1/1a. While UE needs to send the frequency list by enhanced proximity indication, and the RRC or Broadcast signalling needs to be changed to send the supported frequency list to UE by the HeNB.

Further, the UE can also send the frequency list to the Source eNB via multiple legacy proximity indication, then the Proximity message can keep unchanged, but this solution is not recommended due to the low efficiency. 
Table 1 The comparison of Approach1 and Approach2
	                 Impact

Approaches
	Signalling load to Macro
	Signalling load to UE
	Signalling load to HeNB
	Complexity
	RRC Impact
	S1 impact or OAM impact

	1
	High
	No
	small
	High
	No
	Yes

	1a
	High
	Small
	small
	High
	Yes
	Yes

	2
	No
	Medium
	small
	Medium
	Yes
	No


As shown in the Table above, there are pros and cons for each approach, and RAN2 should be involved 
Proposal2, it is kindly asked of RAN3 to select a proper solution and inform RAN2 about the related impact, or inform RAN2 to choose a proper solution.

3 Conclusion
According to the above analysis on inbound handover issue and related approaches, our proposals are as follows,
Proposal 1, It is kindly asked of RAN3 to confirm that a HeNB change of carrier in HetNet ICIC scenario will lead to a proximity issue, and may delay the inbound handover procedure.

Proposal2, it is kindly asked of RAN3 to select a proper solution and inform RAN2 about the related impact on RRC, or inform RAN2 to choose a proper solution.
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