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1.
Introduction 
In this document we consider a couple of HeNB deployment scenarios and identify the possible need of CSG-specific measurement parameters. We focus on the HeNB deployment especially in mixed carrier, where macro and HeNB are both relatively more vulnerable to interference.
2.
Discussion
2.1
Background and assumptions
In general we assume the uncoordinated deployment scenario of HeNBs with macro eNB in the same frequency. This means macro eNB may not be informed about the detailed information about deployment of HeNBs in its coverage. We also assume that dense HeNB deployment is possible in mixed carrier. 
Interference characteristic in mixed carrier
In a mixed carrier, interference characteristic of overlaid macro-CSG environment would be very different from typical macro-macro cell environment. UE connected to a macro cell can be often exposed to CSG coverage, and the pattern of coverage leakage would not be quite consistent and unexpected due to the nature of uncoordinated deployment of H(e)NBs. 
When UE connected to a macro cell is moving through the CSG coverage, the interference level from CSG coverage may not be insignificant because of the possible LOS interference or strong interference from a couple of short distanced H(e)NBs in the vicinity. 
The other reason of drastic change of interference would be the relatively small size of CSG cells. Short distance of UE mobility could make a big difference in the interference level. This property was not present in inter-macro cell mobility. 
2.2
possible issues in mixed carrier

In this section, we investigate some possible problems that might arise in mixed carrier. The seriousness of each problem can discussed. 

Inability of keeping track of drastic change of radio quality in RRC
The impact of such drastic change of interference needs to be extensively investigated. This cannot be the best topic RAN2 can handle. However, it is worth seeing this issue in a qualitative manner to identify what changes are foreseen in measurement-related specification. 
Current measurement parameters are focusing on inter-macro cell mobility. I.e., measurement parameters are typically tuned for inter-macro cell mobility. When UE moves around on a mixed carrier, those parameters may not be best suitable for (quite) smaller cells served by H(e)NBs. For example. UE RRC cannot keep a fast track of the drastic change of radio condition. This means UE cannot trigger a MR in a right time. The impact of this delayed or non-triggered MR may need to be investigated
Need-case1>> To enable UE to capture the drastic change of radio condition, CSG-specific measuremenrt parameter, e.g., TimeToTrigger for CSG may be required. Something new or more fundamental changes can be also considered. 
Differentiation of CSG-related measurement report configuration per UE

There may be such a case that network wants to differentiate measurement configuration per UE with the consideration of HeNB deployment. Current measurement configuration structure does not allow this differentiation for mixed carrier deployment since we have no measurement parameter that can be used for CSG-specific measurement configuration in mixed carrier. For example, the cell specific parameter, e.g., Oc,n (cell specific offset) cannot be tuned for a specific CSG cell due to the uncoordinated deployment of HeNBs with macro eNB, where macro eNB cannot be aware of the existence of every H(e)NBs. The parameter that can be used by non-CSG UEs should not tuned for CSG UEs. 

If such differentiation of measurement configuration is needed, CSG-specific measurement parameter needs to be introduced. We suggest some scenarios where the need of CSG-specific measurement parameter seems to arise: 

Scenario A
Differentiation of MR configuration based on UE’s radio condition

· Assume that UE is just handed over to CSG cell on a mixed frequency. Once the handover is completed, the UE becomes the source of uplink interference to macro eNB. Depending on the distance between macro eNB and HeNB, the uplink interference level to macro cell would be different. For example, in case UE is located in the very vicinity of macro cell center or in LOS position, the uplink interference may significant. 

· For the reason above, macro network may want to differentiate the MR configuration for such UE having good radio quality with macro eNB in order to de-favor CSG cells as an exceptional handling. On the other hands. in case UE is located in the edge of macro cell center and CSG coverage is identified by the UE, the macro eNB may not want to perform such exceptional handling. 

· Need-case2>> The differentiation of two cases above can be achieved by configuring UE specific CSG-related measurement parameter to UE, provided that the information about UE, e.g., radio condition is known to network. 
Scenario B
Differentiation of MR configuration based on UE location
· Consider a campus scenario where many HeNBs are deployed in a large area. UE is moving around this area. There may be some spots which are not covered by HNB coverage, i.e., coverage hole of macro cell. In this case it is desired that UEs are connected to HeNBs rather than macro eNB as long as the HeNB provides reasonable radio quality. 

· Typically measurement parameters would be tuned for inter-macro cell mobility on the mixed carrier. These parameters should reside in UE apart from the CSG-specific parameters, since use-cases are different for two set of parameters.
· Need-case3 >> If the location of the UE is known to network, the network can configure the UE with a UE specific CSG offset to favor the handover to CSG cell, rather than macro cell, when UE is approaching such CSG coverage holes. 
2.3
proposal

From the possible needs of CSG-specific measurement parameters that are identified above, we propose:
Proposal: RAN2 is kindly requested to discuss the need of CSG-specific measurement parameters, which seems to be needed especially in mixed carrier. 
3.
Conclusion
In this document, we consider a couple of HeNB deployment scenarios and identify the possible need of CSG-specific measurement parameters. From the discussion, we propose:
Proposal: RAN2 is kindly requested to discuss the need of CSG-specific measurement parameters, which seems to be needed especially in mixed carrier. 
