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1          Introduction

In this document, we point out the difference between UMTS and LTE inter-frequency reselection rule from a non-CSG cell to a CSG cell and the concerns with it. We then propose to align UMTS text with LTE and also clarify the ranking mechanism for reselection.
2         Discussion
For cell reselection from a non-CSG cell to a CSG cell on a different frequency, UMTS & LTE specifications are not aligned as mentioned below:

Text from TS 36.304 (LTE) [1]:
“If the UE detects one or more suitable CSG cells on different frequencies, then the UE shall reselect to one of the detected cells irrespective of the  frequency priority of the cell the UE is currently camped on, if the concerned CSG cell is the highest ranked cell on that frequency.”

Text from TS 25.304 (UMTS) [2]:
“If the UE detects a suitable CSG cell on a different frequency it shall reselect this cell irrespective of the cell reselection rules applicable for the cell the UE is currently camped on, if the detected suitable CSG cell is the strongest cell on that frequency.”
As seen above, UE is required to reselect to a suitable CSG cell on a different frequency if that cell is:

· (LTE case) “highest ranked” cell on that frequency

·  (UMTS case) “strongest” cell on that frequency

“Strongest cell” criterion in UMTS is weaker than “highest ranked” criterion in LTE. For example, a UMTS UE may not be able to reselect to its own CSG cell on a different frequency when the macro cell on the other frequency is only marginally stronger than the CSG cell. 
LTE UE can, however, work in the above example since the ranking allows UEs to prefer some cells over the other by using offsets in addition to the strength of the signal. Thus, in order to align with LTE and maximize CSG cell coverage, we make the following proposal:

Proposal 1: For cell reselection from a non-CSG cell to a CSG cell on a different frequency, we propose to change the UMTS text to the following:
“If the UE detects a suitable CSG cell on a different frequency it shall reselect this cell irrespective of the cell reselection rules applicable for the cell the UE is currently camped on, if the detected suitable CSG cell is the highest ranked strongest cell on that frequency.”

The current cell-ranking criterion for normal cell reselection in UMTS [2] requires UE to rank its serving cell with its neighboring cells using the offsets specified by the network. However, for inter-frequency reselection from a non-CSG cell to a CSG cell, the UE only needs to rank the cells on other frequency and check if the highest ranked cell among them is suitable. Thus, there is no need to rank the non-CSG serving cell. 
Proposal 2: While ranking cells for inter-frequency cell reselection from a non-CSG cell to a CSG cell on another frequency, the UE shall consider all the cells on the other frequency to be its neighboring cells and ignore the ranking of its serving non-CSG cell.

3
Conclusion
We pointed out the difference between LTE & UMTS text and made the following proposal to align them:

Proposal 1: For cell reselection from a non-CSG cell to a CSG cell on a different frequency, we propose to change the UMTS text to the following:

“If the UE detects a suitable CSG cell on a different frequency it shall reselect this cell irrespective of the cell reselection rules applicable for the cell the UE is currently camped on, if the detected suitable CSG cell is the highest ranked strongest cell on that frequency.”

We also provided the clarification on ranking via the following proposal:

Proposal 2: While ranking cells for inter-frequency cell reselection from a non-CSG cell to a CSG cell on another frequency, the UE shall consider all the cells on the other frequency to be its neighboring cells and ignore the ranking of its serving non-CSG cell.Qualcomm can provide the necessary CR.

References

[1] 3GPP TS 36.304: "E-UTRA UE procedures in idle mode."

[2] 3GPP TS 25.304: "UE procedures in idle mode and procedures for cell reselection in connected mode."
