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1. Introduction

In last RAN2#65 meeting agreement on CSG mobility is also captured in CR both for E-UTRAN and UTRAN system. The agreed CR [1][4] says for inter-frequency cell reselection from non-CSG to CSG UE shall reselect to suitable CSG cell irrespective frequency priority if the CSG cell is best ranked cell on that frequency. And UE would reselect to non-CSG cell and listed CSG cell according to normal cell reselection rule. We find Pingpong will happen due to asymmetric reselection threshold.  And for UTRAN system  when UE reselect from CSG to listed CSG cell the cell reselection rule refers to 5.2.6.1.4 which is legacy rule. But it sounds not completely reflect the agreement. So this document further discuss these two issues and try to clarify which way is proper.
2. Cell reselection between non-CSG cell and CSG cell 
Here is summary of the cell reselection rule from non-CSG cell to CSG cell and vice versa:

1, Normal cell reselection rule is applied for intra-frequency from/to CSG cell

2, When UE detects a suitable CSG cell on another frequency, UE shall reselect the CSG cell irrespective of the priority/cell reselection rule of the cell if the CSG cell is the best ranked/ strongest cell on that frequency.
3, When UE camp on a suitable CSG cell, UE consider the frequency priority of the current cell to the highest frequency priority and will reselect to non-CSG cell based on normal cell reselection rule

The cell reselection condition for bullet 2 and bullet 3 maybe asymmetric. If similar syntax of cell reselection rule is used bullet 2 is cell reselection rule to cell of higher priority where Threshx,high = 0 and Treselection is not defined. However bullet 3 is normal cell reselection rule to cell of lower priority where Threshserving, low and Threshx,low is broadcasted in the system information. The value range is (0~62) DB and in UTRAN they are shared for cell reselection from CSG cell to non-CSG and CSG cell. If Threshserving, low is bigger than 0 then Pingpong occurs. For example Threshserving, low is 4 DB.


[image: image1.emf]F2  non-CSG cell

F1 CSG cell

Normal cell reselection

Inbound mobility

Sx = 2 db


Figure1

In Figure 1 UE camp on a non-CSG cell and detect a CSG cell whose S value is 2 DB. Then UE reselect to the CSG cell after it make sure that the CSG cell is the strongest cell on that frequency and in its CSG allowed list. However UE would reselect back to non-CSG cell after several seconds according to normal cell reselection rule (priority based rule).
For UTRAN system the situation is a bit complicated. In UTRAN there are two cell reselection rules. In our understanding the principle to choose which cell reselection rule is as following according to [2] and [3] which is agreed last meeting:
· Legacy cell reselection rule (section 5.2.6.1.4) in [2] is always adopted for intra-frequency cell reselection
· Priority based cell reselection rule (section 5.2.6.1.4a) is adopted only when inter-frequency/RAT priority and threshold are both provided, otherwise legacy rule is applied. 
And since threshold parameter is only provided by SIB19 priority based cell reselection rule will not be used unless at least SIB19 is broadcasted and priority as well as threshold of other frequency/RAT than serving frequency is included. 

And also in last meeting CR [1] captured the agreement about CSG mobility. Here is the detail procedure text for cell reselection from CSG cell to macro 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 apply cell reselection rules as defined in 5.2.6.1 and 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) as long as the serving cell remains the highest ranked cell on that frequency.
This cell reselection rules in section 5.2.6.1 of [2] is referred. Since there are two rules in this section, it is not clear which rule should be referred at last. Since the principle to choose cell reselection rule is still available, then UE may reselect from CSG cell to non-CSG cell based on legacy cell reselection rule (e.g. no threshold information for any inter-frequency layer is available to the UE). This means UE would reselect to a better macro cell even serving CSG cell is still suitable and best ranked.  If legacy cell reselection rule is applied then after UE reselect to macro cell UE would reselect back to CSG cell immediately irrespective any cell reselection rule according to new section 5.2.6.4.1( cell reselection from non-CSG cell to CSG cell) if the CSG cell is still the strongest cell on that frequency (normally it is because otherwise UE has already reselect to other best ranked cell). Then Pingpong will occur.
3. Solution for cell reselection between non-CSG and CSG cell
The Pingpong problem mainly occurs due to asymmetric reselection rule. In order to avoid Pingpong phenomena cell reselection rule should be symmetric from non-CSG cell to CSG cell and vice versa. There are two options.

Option 1: some default Threshx,high is defined for CSG cell which is higher than the Threshserving,low in CSG cell.
Option 2: normal priority based cell reselection rule is applied , but to set Threshserving,low  for CSG cell always be 0.
Option 1 is a bit difficult to apply because parameter in non-CSG cell and CSG cell should be coordinated. And after long discussion cell reselection rule from non-CSG cell and CSG cell should not be changed. So we prefer option 2. and for UTRAN system obviously legacy cell reselection rule should not be applied when CSG cell is still suitable or strongest on the that frequency. 
Proposal 1: If priority based cell reselection is applied for cell reselection from CSG cell to non-CSG cell, parameter Threshserving,low is always set to be zero. 
Proposal 2: For UTRAN legacy cell reselection rule is not applied when CSG cell is still suitable and strongest on that frequency.
The wording “strongest cell” and “highest ranked  cell” is not symmetric for inter-frequency cell reselection between CSG cell and non-CSG cell. If UE leave CSG cell when it is not suitable or best ranked then UE may still come back immediately because “highest ranked cell” maybe not “strongest cell”. For dedicated carrier there is no difference between “strongest cell” and “highest ranked cell”. And for mixed carrier default offset value has already been agreed. So we propose to only use “highest ranked”
Proposal 3: not to use “strongest cell” i.e. only use “highest ranked cell”  in section 5.2.6.4
4. Cell reselection from CSG cell to allowed CSG cell in UTRAN
Section 5.2.6.4.3 in [1] says for cell reselection from CSG cell to allowed CSG cell (listed in system information):
For reselection to neighbour CSG cells listed in the system information of the serving CSG cell the UE shall apply cell measurement rules according to 5.2.6. If the UE detects a suitable CSG cell that is listed in the system information of the serving cell on other frequencies, and the detected CSG cell is the strongest cell on that frequency, then the UE shall consider these frequencies to have a priority equal to the current frequency and shall follow cell reselection rules accoring 5.2.6.1.4.
It is not so clear what the “CSG cells listed in the system information” exactly mean. In UTRAN system 11 and 12 are used to broadcast neighboring cell in idle and connected state. And system11bis is used for dedicated CSG frequency (and extended measurement control system information). While in SIB19 parameters related to priority based cell reselection are broadcasted. In our understanding, the meaning of “CSG cells listed in the system information” is that CSG cell is listed in either system11/11bis or 12 but not mandatory in SIB19. So which cell reselection rule is applied also depend on the principle to choose cell reselection referenced in section 2. That means if priority and threshold of the intended frequency of the allowed CSG cell is provided then cell reselection rule in section 5.2.6.1.4a is applied. The only change is their dedicated priority or priorities in SIB19 is overrode by implicit highest and equal priority i.e. the criteria 2 in section 5.2.6.1.4a is applied. And if UE supposed to reselect between macro cells of these two frequencies with legacy rule then cell reselection rule in section 5.2.6.1.4 is applied. 
Additionally if the cell reselection happens from one CSG cell to allowed CSG cell in one mixed carrier then the cell reselection rule between “from CSG cell to CSG cell” and “from CSG cell to non-CSG cell” could be different. Since priority based cell reselection rule is always applied for “from CSG cell to non-CSG cell” case it is quite obviously same rule can be applied because related parameter is anyway available.
If cell reselect from CSG cell to CSG cell on dedicated carrier, then the principle to choose cell reselection rule can still be applied.
Proposal 4: Principle to choose cell reselection rule is also applied for cell reselection from CSG cell to allowed and listed CSG cell

Proposal 5: cell reselection rule in either section 5.2.6.1.4 or section 5.2.6.1.4a is applied for cell reselection from CSG cell to allowed and listed CSG cell
So if alt 1 in section 2 is approved then cell reselection rule in section 5.2.6.1.4a is applied for cell reselection from CSG cell to CSG cell in mixed carrier. Otherwise it is up to SIB19 and/or dedicated priority of serving CSG cell.
5. Conclusion
We have following proposal for CSG mobility:

Proposal 1: If priority based cell reselection is applied for cell reselection from CSG cell to non-CSG cell, parameter Threshserving,low is always set to be zero. 

Proposal 2: For UTRAN legacy cell reselection rule is not applied when CSG cell is still suitable and strongest on that frequency.

Proposal 3: not to use “strongest cell” i.e. only use “highest ranked cell”  in section 5.2.6.4
Proposal 4: Principle to choose cell reselection rule is also applied for cell reselection from CSG cell to allowed and listed CSG cell

Proposal 5: cell reselection rule in either section 5.2.6.1.4 or section 5.2.6.1.4a is applied for cell reselection from CSG cell to allowed and listed CSG cell
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