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1. Introduction

In the current 36.304 spec, the rules for the UE to reselect from LTE CSG cells, and the rules for the UE to reselect to LTE CSG cells, will cause ping-pong reselections between LTE CSG cells and inter-frequency/inter-RAT macro cells. 

In addition, the rules for the UE to reselect from LTE CSG cells to macro cells in 36.304, are different from the rules for the UE to reselect from UMTS CSG cells to macro cells in 25.304. 

This contribution brings up this issue for discussion.

2. Difference in the rules for the UE to reselect from LTE/UMTS CSG cells to macro cells
The following table summarizes the difference between the spec rules for reselection from LTE CSG and from UMTS CSG cells, to inter-frequency/inter-RAT macro cells.
Table 1: LTE CSG rules vs. UMTS CSG rules

	
	3GPP TS 36.304 V8.10.0 (2011-06)
	3GPP TS 25.304 V8.12.0 (2011-06)

	Spec rules
	5.2.4.1  Reselection priorities handling
While the UE is camped on a suitable CSG cell, the UE shall always consider the current frequency to be the highest priority frequency (i.e. higher than the eight network configured values), irrespective of any other priority value allocated to this frequency.
5.2.4.8.2
  Cell reselection from a CSG cell

While camped on a suitable CSG cell, the UE shall apply the normal cell reselection rules as defined in subclause 5.2.4.
5.2.4.5  E-UTRAN Inter-frequency and inter-RAT Cell Reselection criteria
If threshServingLowQ is provided in SystemInformationBlockType3, cell reselection to a cell on a lower priority E-UTRAN frequency or inter-RAT frequency than the serving frequency shall be performed if:
-
The serving cell fulfils Squal < ThreshServing, LowQ and a cell of a lower priority EUTRAN or UTRAN FDD RAT/ frequency fulfils Squal > ThreshX, LowQ during a time interval TreselectionRAT; or

-
The serving cell fulfils Squal < ThreshServing, LowQ and a cell of a lower priority UTRAN TDD, GERAN or CDMA2000 RAT/ frequency fulfils Srxlev > ThreshX, LowP during a time interval TreselectionRAT; and

-
More than 1 second has elapsed since the UE camped on the current serving cell.

Otherwise, cell reselection to a cell on a lower priority E-UTRAN frequency or inter-RAT frequency than the serving frequency shall be performed if:
-
The serving cell fulfils Srxlev < ThreshServing, LowP and a cell of a lower priority RAT/ frequency fulfils Srxlev > ThreshX, LowP  during a time interval TreselectionRAT; and

-
More than 1 second has elapsed since the UE camped on the current serving cell.
	5.2.6.4.2
  Cell reselection from a CSG cell to non-CSG cell

While camped on a suitable CSG cell, the UE shall consider the frequency of the serving cell to be the highest priority frequency (i.e. higher than the eight network configured values or highest HCS priority) and shall not reselect to non-CSG cell as long as the serving cell remains the highest ranked cell on that frequency (This includes the case when the UE has only dedicated priorities for other frequencies but not for the current frequency, i.e. the UE does not consider the current frequency to be the lowest priority frequency according to rules in 5.2.6.1.2a and 5.2.6.1.4a). Cell reselection rules as defined in section 5.2.6.1 are applied for cell reselection from a CSG cell to non-CSG cell.


Table 2: Conclusions from LTE and UMTS CSG rules

	
	LTE CSG
	UMTS CSG

	Conclusions from spec rules
	While camping on a LTE CSG cell, the UE may reselect to 3GPP lower-priority macro cells, if the CSG cell (highest priority)’s Srxlev/Squal is lower than the spec-defined threshold and the inter-frequency or inter-RAT macro cell (lower priority)’s  Srxlev/Squal is higher than the spec-defined threshold.
	While camping on a UMTS CSG cell, the UE will not reselect to non-CSG cell until it is out of service (i.e., serving CSG cell is not suitable).


3. Use Case: Ping-pong reselection between LTE CSG cells and inter-frequency/inter-RAT macro cells
Ping-pong reselection between LTE CSG cells and inter-frequency/inter-RAT macro cells will happen if the LTE CSG cell’s RSRP/RSRQ is below ThreshServing, Low, and the macro cell’s RSRP/RSRQ is above ThreshX, Low. As illustrated in the figure below, the yellow area is where ping-pong reselections happen. More detailed description about the ping-pong reselection is as follows.
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· Reselection from an inter-frequency/inter-RAT macro cell to a LTE CSG cell
While the UE is camping on LTE macro cells, spec 36.304 V8.10.0 Section 5.2.4.8.1 says: "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." 
While the UE is camping on UMTS macro cells, spec 25.304 V8.12.0 Section 5.2.6.4.1 says: “If the UE detects one or more suitable CSG cell on another RAT, the UE shall reselect to one of them according to 36.304.”
· Reselection from a LTE CSG cell to  an inter-frequency/inter-RAT macro cell

According to the 36.304 rules summarized in Table 1, while camping on a LTE CSG cell, the UE may reselect to lower-priority macro cells, if the serving RSRP/RSRQ is below ThreshServing, Low, and target lower priority macro cell RSRP/RSRQ is above ThreshX, Low.
4. Discussion

To solve the problem above, we should align LTE to UMTS, which removes the burden off operators to configure the CSG cell correctly.
Proposal: If the UE is camped on a suitable LTE CSG cell that is the best-ranked on its own frequency, the UE shall not reselect to inter-frequency or inter-RAT non-CSG cells.
It is also possible for the operator to set ThreshServing,Low of the CSG cell equal to the suitability level (i.e., set ThreshServing,LowP  to Qrxlevmin and shall set ThreshServing,LowQ  to Qqualmin). However this is error prone, requires extra effort by the operators, and easily avoidable with the above change.
5. Summary and Proposal
RAN2 should discuss the ping-pong reselection issue between LTE CSG cells and inter-frequency/inter-RAT macro cell. 
Proposal: If the UE is camped on a suitable LTE CSG cell that is the best-ranked on its own frequency, the UE shall not reselect to inter-frequency or inter-RAT non-CSG cells.
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