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1 Introductoin
RAN plenary #48 agreed to define generic requirements for CSG autonomous search and sent LS to RAN4 [1]. RAN4 should define a time requirement for a UE to reselect a CSG cell based on CSG autonomous search. In the last RAN4 meeting several proposals were presented and discussed [2][3][4]. It should be noted that the RAN4 should be careful not disallow UE implementation optimisation. In this document, we show our understanding on these proposals, and pros and cons considering this point. 
2 Discussion
2.1 Time requirement for cell reselection to CSG cell
In the last RAN4 meeting, two time requriemtns for the CSG cell reselection are porposed, one is 60s [3] and the other is 20minutes [4]. 
Alternetive1: every 60s 

In [3], it is stated that “The time requirements for the CSG cell reselection should be defined as around one minute to meet the operators’ initial requirements.”  We understand 60s comes from the higher priority search already in 25.133/ 36.133. Based on the assumptions in the LS from plenary, that the conditions, such as the location, PCI and carrier frequency, have not changed for the “previously visited” CSG cell as well as its surrounding macro cells, using that macro cells information, e.g., E-CGI, UE can narrow down the search area and save the battery consumptions.  However, if RAN4 requirement is specified such that UE always has to perform CSG cell search every 60s, the UE will have to make the unnecessary measurements every 60s as long as it doesn't enter CSG cell area even if UE is in the vicinity of allowed CSG cell. That causes battery consumption issue. Some relaxation is strongly preferable to allow implementation optimisation.
Pors: When returning after CSG cell disappears, reselection can be immediately implemented.
Cons:  According to the material of finger print, and actual UE position, severe battery consumption may be caused.
Alternative2: every 20minutes
In [4], it is stated that “The pre-release 8 solution involving barring the HNB frequency for 5 minutes is also known to cause noticeable battery life degradation.” i.e. by frequency barring concept since Rel-99, and proposed to search every 20 minutes. We understand it is not preferable to search every 5 minutes from battery consumption. On the other hand, it is questionable if every 20 minutes search is acceptable for users and/ or industory. We prefer that 3GPP CSG specifies an appropriate minimum search requirement. .
Pros: The battery consumption problem is suppressed.
Cons: When returning after CSG cell disappears, considerably time is required until start the reselection. 
Alternative3 every 1 minutes at least during a certain period since the UE determines in the vicinity of “previously visited”
From the above discussion, we prefer to have a time requirement of every [60] s *only during* a certain condition is met to allow implementation optimisation. More specifically, the UE should perform measurements for autonomous search every [60] s  
· a) only while the UE is in the macro cell in which the UE has reselected the allowed CSG cell, and; 

· b) at least for a certain period

Proposal 1: one minute for CSG cell reselection requirements at least during a certain period since the UE determines in the vicinity of “previous visited”.
2.2 Testability of “previously visited”
In 36.304[5]/ 25.304 [6], autonomous search function is defined as follows:

NOTE:
The UE autonomous search function, per UE implementation, determines when and/or where to search for allowed CSG cells. The UE autonomous search function should find previously visited allowed CSG cells.As defined, how the UE determines that it is in the vicinity of “previously visited”, is completely left to UE implementation. When considering specifying a test case for autonomous search and inter-frequency/RAT cell reselection to CSG cell, there may be issue with current requirement.

Protocol and RRM/ RF comformance testing are done in testing laboratory. In testing laboratory, it might not be realistic to prepare testing environment in which any autonomous search implementation works e.g. positioning with GPS receiver or non-3GPP defined methods. From testing environment availability and testing complexity point of view, it is desiable to specify a minimum condition in which all the UE shall activate autonomous search, e.g. “Cell Global ID of the serving macro cell matches” or “frequency and L1 cell-ID of the serving macro cell”. Note that this does not prohibit implementing more advanced method in UE as it is minimum condition to perform measurements. 

Proposal 2: Test condition for cell reselection to CSG based on autonomous search, should specify the minimum condition in which any UE supporting CSG shall determine the vicinity of allowed CSG cell.
Proposal 3: The minimum condition, in which all the UE supporting CSG shall the vicinity of allowed CSG cell, should be within 3GPP specified signalling or radio e.g. “Cell Global ID of the serving macro cell matches” or “frequency and L1 cell-ID of the serving macro cell”.
3 Conclusion
The time requirement for CSG cell reselection is discussed, and the following is our proposal

Proposal 1: one minute for CSG cell reselection requirements at least during a certain period since the UE determines in the vicinity of “previous visited”.
Proposal 2: Test condition for cell reselection to CSG based on autonomous search i.e. 36.133/ 25.133 Annex, should specify the minimum condition in which any UE supporting CSG shall determine the vicinity of allowed CSG cell.
Proposal 3: The minimum condition, in which all the UE supporting CSG shall the vicinity of allowed CSG cell, should be within 3GPP specified signalling or radio e.g. “Cell Global ID of the serving macro cell matches” or “frequency and L1 cell-ID of the serving macro cell”.
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