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Discussion of Blacklist applied in IDLE mode
1 Introduction 

In previous GERAN meetings it has been discussed whether to use whitelist or blacklist for E-UTRAN neighbor cells but no final conclusion has yet been reached. In GERAN2 #37bis meeting companies showed their preference to blacklist and this paper tries to further clarify the benefits of using a blacklist and propose a solution to apply blacklist in IDLE mode. 
2 Discussion

Before discussing the solution it is necessary to clarify the benefits of the blacklist compared to the whitelist in IDLE mode.

a) In IDLE mode the MS triggers and controls cell reselection. It is therefore unnecessary to report measurements results and the problems of introducing a new type of measurement report message for blacklist do not exist.

b) It is clear that the blacklist approach can reduce the load of system information while whitelist can’t and this is a significant benefit since the available space in GERAN system information messages is very limited.
c) For measurements gaps in IDLE mode there’s no significant difference between whitelist and blacklist since the main part of the gap is needed to synchronize to the measurement frequency.
d) Some concerns have been raised about whether it is useful to use blacklist to solve the problems on national borders and it was proposed to read the system information in E-UTRAN cells to identify PLMN first. It should be clarified that the MS does not have to decode the PLMN ID from system information in E-UTRAN cells. 

The above concerns are based on cases that two PLMNs sharing the same center frequency may allocate the same PCIs in each PLMN. However it is clearly stated in GP‑080078 [3]:
Based on information from RAN1, it appears that the physical-layer cell ID must be “locally unique” to avoid serious radio problems. Specifically, a UE should never be in a position to detect two cells simultaneously with the same physical-layer ID. It should also be true that, with the possible exception of the CSG case, a single GERAN cell will never have two neighbouring E-UTRAN cells with the same physical-layer ID, so that the physical-layer cell ID would provide a unique identifier for neighbouring cells.
This implies that it is the responsibility of the network to avoid conflicting physical-layer IDs at the national borders and thus using a blacklist is still possible.
e) With service limitation some cells in permitted PLMN may not be allowed to access. In this case a blacklist is helpful to give the PCIs for forbidden cells in the permitted PLMN.
According to the above analysis the blacklist can solve problems to access forbidden cells and can reduce the system information load compared to the whitelist. Furthermore, a whitelist does not have significant benefits in IDLE mode compared to the blacklist.
Proposal1: Huawei proposes to use blacklist approach in IDLE mode. 
3 Solution
Proposal 2: Huawei proposes to include a blacklist of E-UTRAN cells in 3G Cell Reselection list

In current GERAN network a 3G Cell Reselection list is provided by SI2quarter and/or SI2ter for a multi-RAT MS to perform inter-RAT cell reselection (between GERAN and UTRAN) [2]. Only information about UTRAN neighbor cells is included in this list. To support cell reselection to E-UTRAN cells the related information could also be included in 3G Cell Reselection list which can be broadcast in system information as follows:
	< E-UTRAN Neighbour Cell Description struct > ::=

{< ARFCN : bit (14) >}

{0|1 <Forbidden Physical Cell ID list>}




After receiving the information the MS will not try to make measurements on these forbidden cells and will consequently not access these cells.

Proposal 3: Huawei proposes to also include a blacklist of UTRAN cells in 3G Cell Reselection list

Currently there are two ways to include UTRAN cells information in the 3G Cell Reselection list [1].
· A list of cells

3G Cell Reselection list can contain a maximum of 96 UTRAN cells identified by frequencies and scrambling codes
· A list of frequencies

Except the above 96 cells 3G Cell Reselection list can additionally contain allowed frequencies according to the statement in 45.008 that “3G cells only identified by frequencies are not included in those 96 cells and Up to 8 frequencies on their own, can be added to these 96 cells”. 
For those UTRAN cells provided by frequencies only, possible problems of reselection to a forbidden cell may also exist. We therefore propose that the network should additionally provide a blacklist for these UTRAN cells similar as E-UTRAN neighbor cells, i.e. provide a blacklist of forbidden scrambling codes thus avoiding unnecessary cell reselections. 

4 Conclusion
Based on benefits from blacklist Huawei proposes to use the blacklist approach in IDLE mode both for E-UTRAN cells and UTRAN cells for the purpose of reducing system information load and avoiding unnecessary cell reselection to forbidden cells for mobile stations.
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