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1
Introduction
UE History information introduced as part of the release-8 LTE/UTRAN architecture. This information, which is transmitted between different eNBs or between RNC and eNB, involved in UE handover, should contain history information concerning the UE transversal across the cells-UE transverse previously. The architecture of LTE is characterised by the fact that there is no central base station controller manages the handovers to the other nodes. On the high level this information is used for RRM purposes, yet the actual usage of this information is implementation specific and not restricted by the specification. One of the possible uses of this information could be based on the UE movement pattern, the eNB can include these cells in the “Listed cells” – these are the cells listed within the measurement object and sent to UE to assist handover. Using this information the eNB/ HeNB can create the neighbouring listed cell as per the deployment conditions. 
It is anticipated that more and more H(e)NBs will be deployed in the operator network and hence in order to make real use of UE history information it is necessary to indicate precisely the type of visited cell i.e. Home cell or Marco cell, and if Home cell then the access mode of the cell i.e. Open, Closed or Hybrid. Moreover, if the Home cell is in hybrid mode then it is meaningful to know whether the UE is accessing the cell as its member or non-member. 
2 Discussion
From the UE point of view maintaining the fingerprints by UE is already acknowledged as a useful mechanism for H(e)NB deployments and acknowledged by RAN#2 as useful mechanism for inbound handover. It is assumed that a smart UE will use the finger prints to locate its home cells. Similarly, the network exchanges the path of the UE transversal during Handover to the target node. It is envisaged that the network uses the UE history information to optimize the candidate cells for possible future handovers. Moreover, it is expected that Home cells will probably share common carrier with the macro cells. In that case the importance of this information is more meaningful.
UE history information is one of the means to assist the easy handover methodology between the cells. In order to have the seamless mobility between the eNBs and the HeNBs it is required to properly filter the neighbouring cells. Another possible use case to not include home cells for high speed UEs. 
During the discussion on H(e)NBs deployments scenarios, there is a common understanding that when the UE is near to its home cells then it is preferable to attempt to handover to its home cells. For all the above mentioned reason, UE history information could be better utilized if it is possible to indicate the home cells/ macro cells which UE has visited previously. If network is aware of the cell types at the granularity of for example type eNB/ HeNB, access mode (open, closed, hybrid), CSG ID, UE access mode for Hybrid ( preferential, non preferential) information would be useful for the network to configure the cells in the “listed cell”.
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Figure1: Example for UE transversal across cells in the mixed deployment
Additionally, if the network finds out ping pong for the UE between the macro cells and its home cells, it will perform more meaning RRM functions using the proposed information than simply relying on the existing available information. What and how this information is used for RRM purposes are purely implementation specific, as currently also not specified in the specification. In fact, this document does not intend to describe all the scenarios for the usage of this information. Nevertheless, the usefulness of newly proposed information cannot be ruled out.

3
Conclusion

Form the above discussion; it is proposed to include the following parameters in the UE history information, applicable for both the UTRAN and E-UTRAN:


Cell Type

· CSG Type

CSG/Non-CSG
· Access mode

Open/ Hybrid/ Closed

· UE Access mode

Member/ Non Member (if cell access mode is Hybrid)

· CSG ID



· PCI/PSC
· UARFCN (for UMTS), EARFCN(for LTE)
.
Please see the attached CRs for RANAP and S1AP protocol specifications.
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