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1. Introduction
At RAN#48, TSG-RAN came to the conclusion that generic requirements for the CSG autonomous search function should be defined so that the functionality can be tested. The LS from TSG-RAN [1] addressed RAN4 on this issue as follows:

	RAN4 should:

· define a time requirement for a UE to reselect a CSG cell based on CSG autonomous search (in good radio conditions). The requirement should be applicable only to CSG cells previously visited by the UE under the assumption that the configurations of the CSG cell, such as the location, carrier frequency and physical cell identity, as well as configurations of the surrounding cells have not changed.
· define radio conditions for such CSG cells, to which the time requirement applies.


This paper presents NTT DOCOMO’s views on this issue.

2. Discussion

Time requirement
When CSG was discussed in Rel-8, operators clarified their requirements/ recommendations. These were captured in TS 36.300 Annex F, one of which is related to idle mode mobility:
	For inbound mobility to CSG cells in idle mode, in case of intra-frequency mobility, the same requirements as for non-CSG reselection should apply also to inbound reselection to CSG cells. For inter-frequency mobility, the inbound mobility is not as time critical. However, considering applicability of different tariffs and CSG/ Home-eNB identifiers to be displayed on the terminal screen, it is desirable that the UE camps on the suitable CSG cell without excessive delay. It is desirable that inbound cell reselection is possible within 20-60 s. If UE battery consumption becomes a critical issue, this requirement can be revisited.

14.
For inbound mobility to CSG cells in idle mode, cell reselection shall be completed as for normal non-CSG reselection in case of intra-frequency mobility. In case of inter-frequency mobility, it is desirable that inbound cell reselection is possible within 20-60 s.


From this TS 36.300 excerpt, it is clear that the target for CSG cell reselection was 20-60 s. When solutions to meet this target were discussed in Rel-8, RAN2 concluded to adopt the UE based solution (autonomous search). This is since the autonomous approach would allow the UE to optimise battery consumption, by using a “fingerprint”. Hence, the fact that the search is “autonomous” is irrelevant as an argument that the feature cannot be tested against a certain time requirement (which is to be defined).
Some companies argued that the feature cannot be tested since various implementations are possible, e.g., some may be utilising GPS, and test assumptions that satisfy all implementations cannot be defined. However, nowhere in the specifications specify that GPS is a prerequisite for CSG to work. That is, even if a CSG cell is placed where GPS coverage is not available, the UE shall be able to reselect to the CSG cell.

This implies that autonomous search will have to have some form of periodical search. However, the UE can narrow down the geographical area to perform the periodical search based on the fingerprint. If the fingerprint is very accurate, then a “snapshot” search can already find the right CSG cell. A UE vendor has all freedom to use whatever information available to improve the accuracy of the fingerprint, so as to save battery.
Since the UE will have to read the system information to check if a detected cell belongs to an allowed CSG, the CSG search potentially consumes more battery compared to performing cell search on a higher priority layer. However, the UE can optimise system information reading based on the fingerprint. Hence, the UE does not necessarily have to read system information for each and every cell it detects, but e.g., only when the PCI matches the one it memorized from the previous visit. It should be noted that TSG-RAN explicitly states that the requirement is only for “previously visited” allowed CSG cells, assuming that the conditions, such as the location, PCI and carrier frequency, have not changed for the CSG cell as well as its surrounding macro cells. It should also be noted that at least one suitable cell should always be available, i.e., the cell the UE is currently camping on, since the case being addressed is “reselection”. Hence, the UE should be able to use this macro cell information, e.g., E-CGI, to narrow down the search area.
Therefore, it should be feasible to define a time requirement of around 1 minute without significant impact on the battery. A time of around 1 minute is necessary in order to satisfy operators’ targets as replicated above and to make the CSG concept commercially successful.
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Proposal 1: The time requirement for the CSG cell reselection should be defined as around one minute to meet the operators’ initial requirements.
Radio conditions
The CSG requirements would be rather functional than in performance regards. As such the radio conditions for the requirements could be more general than other requirements that RAN4 normally specifies. Therefore, the CSG requirements can be defined in a similar fashion as for the idle mode requirements, i.e., without defining strict radio conditions. The radio condition that has been specified for inter-frequency cell reselection requirements can be reused.
Proposal 2: The radio condition for the inter-frequency cell reselection test cases can be applied to CSG cell reselection requirements. 
3. Conclusions
The time requirement and radio conditions for CSG cell reselection were discussed, and the followings were proposed:
Proposal 1: The time requirements for the CSG cell reselection should be defined as around one minute to meet the operators’ initial requirements.
Proposal 2: The radio condition for the inter-frequency reselection test cases can be applied to CSG cell reselection requirements.
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