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1
Introduction
During previous discussions of LTE neighbour lists it has been mentioned that it could be beneficial in some cases for the UE to be given a 'complete whitelist' of neighbour cells (i.e. list of physical cell ids of cells to which the UE is allowed to reselect and the UE does not consider any other cells for reselection). This paper discusses the possible use cases for this and asks RAN2 to conclude whether or not this option should be supported by the specification.

2
Idle mode

Currently cell reselection within E-UTRA and from E-UTRA to all other RATs (with the possible exception of cdma2000 RATs where the details are still FFS) works on the principle that system information indicates carrier frequencies, the UE detects individual cells on each carrier frequency and then performs measurements of each detected cell for cell reselection evaluation. It is possible that the cell reselection could take the UE to a cell on which the UE can not camp. If this happens then the UE will perform the following actions:
1
Read system information to determine if the cell is suitable. For E-UTRA this requires MIB and SIB1 and for UTRA this requires MIB, (possibly one or more SB), SIB1, and SIB3.
2
On finding that the cell is not suitable then the UE does not consider the cell as a candidate for reselection for 300s (requirement from 36.304 subclause 5.2.4.4).
3
Additionally if the cell is an E-UTRA cell then the UE does not consider any other cell on the same carrier frequency as a candidate for reselection for 300s. So if the cell is an intra-frequency cell this requirement will push the UE to another E-UTRA carrier frequency or another RAT (requirement from 36.304 subclause 5.2.4.4).
E-UTRA frequencies can have an associated black list of cells. If the UE detects a cell with any physical cell id included in the black list then it does not consider these cells as candidates for cell reselection. By black listing cells that the operator knows will not be suitable (for example, because the cell belongs to a different PLMN across a country border) then the UE can avoid doing the actions listed above and this has some benefit in terms of UE power consumption. The option of being able to send a "complete whitelist" instead of a black list provides very similar functionality - the only difference being the cells that need to be included in the list. 

However, it should be noted that even with a blacklist or complete whitelist it will not be possible to completely eliminate cases where the UE attempts reselect to a cell that is then found to be not suitable - for example, due to the forbidden TA functionality, it is possible that some neighbour cells will be suitable for some UEs in the cell but not for others. A broadcast blacklist or complete whitelist can only be used in cases that the neighbour cell will not be suitable for any UE in the cell.  

From the system's perspective there will also be one small difference between using a black list and a complete whitelist. With a whitelist, a UE will not exclude other cells on the same carrier frequency as candidates for reselection when there is a non suitable cell to which the UE would, based on radio criteria alone, reselect. As a consequence there could be additional interference into that cell if the UE accessed its serving cell.

It has been commented that in the country border region it is easier for the operator to maintain the whitelist (which would need to be updated whenever they add or change any cells in that region) than to maintain a blacklist (which would need to be updated whenever the other operator adds or changes any cells in that region). However, it should be noted that it is not critical that the black list is perfect - the consequence of an imperfect black list is that the UEs could occasionally detect and attempt to reselect to a non-suitable cell and then have to perform the actions listed above.
The UE power consumption impact of reading system information from the cell to find it is non suitable will depend on the RAT. For E-UTRA cells the power consumption impact of reading MIB/SIB1 from a cell, at worst case every 5 minutes, is relatively limited. Furthermore, the requirement to exclude other cells on the same carrier frequency also limits the power consumption impact. 

Proposal 1

For E-UTRA it is sufficient to just support blacklists as currently agreed (no need to add the option of sending a complete whitelist). 

For UTRA cells the power consumption impacts of reading MIB (SBs), SIB1, SIB3 is a little more significant. Additionally the UE might find itself in a situation where it can detect several cells that meet the conditions for cell reselection and in this case the UE would need to read system information of several UTRA cells only to find that they are not suitable. Therefore some additional functionality may be useful to limit power consumption in this case. Possible options are:
a
Include possibility to send blacklist of UTRA cells
b
Include possibility to send complete whitelist
c
Require that UE does not consider other cells on the same frequency as cell that found to be not suitable.
Proposal 2

RAN2 should discuss whether any additional mechanism needs to be added. If so then the 3 options listed should be considered.
For GERAN cells the power consumption impact of reading system information could be quite significant. However, GERAN specifications already support a simple mechanism that can prevent a UE considering a cell from another operator as a candidate for cell reselection. The 'NCC permitted' IE is a bitmap indicating which of the 8 possible network colour codes (part of the BSIC) can be considered for cell reselection. This approach seems to be significantly simpler than sending either black list or a complete whitelist.
Proposal 3

For GERAN the system information should send the 'NCC permitted'. 

3
Connected mode measurements
Currently connected mode measurements of E-UTRA and GERAN work on the principle that the UE is provided a list of carrier frequencies and  UE detects individual cells on each carrier frequency and then performs measurements of each detected cell. When a cell is reported to the eNB the UE indicates the cell's physical cell id or BSIC for E-UTRA and GERAN cells respectively. Measurements of UTRA and cdma2000 already work on the principle of a complete whitelist where the UE will only measure and report on cells included in the list.
In addition E-UTRA carrier frequencies can have black listed cells which are cells that the UE does not measure and report. This enables the network to avoid receiving measurement reports for cells to which the UE can not be handed over. The consequence of an imperfect black list is that the UE may trigger some unnecessary measurement reports, but this does not seem like a significant enough consequence to warrant an additional option of sending a complete white as well as the currently agreed black list.

Proposal 4

For E-UTRA it is sufficient to just support black lists as currently agreed (no need to add the option of sending complete whitelist). 

Similar to idle mode, the GERAN specification also support the 'NCC permitted' IE for measurements for handover so as to prevent unnecessary measurement reports and this could be added also for GERAN measurements from E-UTRA connected mode. However, given that the consequence is just a few unwanted measurement reports, the motivation for adding this functionality to connected mode measurements in less convincing than for idle mode 
Proposal 5

Add NCC permitted to connected mode measurements of GERAN.
4
Conclusions

Proposal 1

For idle mode reselection within E-UTRA it is sufficient to just support blacklists as currently agreed (no need to add the option of sending complete whitelist). 

Proposal 2

For idle mode reselection to UTRA, RAN2 should discuss whether any additional mechanism is needs to be added. If so then the 3 options listed should be considered.

Proposal 3

For idle mode reselection to GERAN the system information should send the IE 'NCC permitted'. 

Proposal 4

For connected mode measurements of E-UTRA cells it is sufficient to just support black lists as currently agreed (no need to add the option of sending complete whitelist). 

Proposal 5

For connected mode measurements of GERAN, add the IE 'NCC permitted'.
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