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1
Introduction
It has been noted in [3] that there are some NW deployment scenarios whereby the UE may be required to fall back to legacy reselection procedures for a set of neighbour cells, and use priority based reselection rules for a different set of neighbour cells – specifically in the case of NW sharing. Several scenarios were identified: 
a)    It shall be possible to fall back and apply "legacy reselection" towards GERAN when camping on a UTRA cell:

a1)  considering all GERAN cell (as listed in SIB11/11bis/12) for "legacy reselection";

a2)  considering a subset of GERAN cells (e.g., belonging to a specific operator/PLMN) for "legacy reselection", whereas other GERAN cells (e.g., belonging to another operator/PLMN) are evaluated based on the absolute priority reselection.

b)    It shall be possible to fall back and apply "legacy reselection" towards UTRA inter-frequency neighbour cells when camping on a UTRA cell. No mixed scenario is allowed, either the absolute priority reselection is used between all UTRA inter-frequency neighbours or the "legacy reselection" is used between all UTRA inter-frequency neighbours.

Scenario a1 is straightforward; the UE shall fall back to legacy procedures if there is no priority information for any cell on the GSM RAT. This document concentrates on scenarios a2 and b, and discusses how certain aspects of the priority based mechanisms defined in the current versions of [1] and [2] address these scenarios. 
2
Camped on shared UTRAN scenarios
2.1
Camped on shared UTRAN: Separate EUTRAN NWs
For reselection towards EUTRA, there is no reselection mechanism available other than rel-8 priority based rules, and there is no mechanism available other than dedicated priority information for a shared UTRAN NW to indicate to the UE which cells should be considered for reselection, and which should not. Figure 2.1.1 illustrates this scenario.
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Figure 2.1.1: UTRAN -> EUTRAN reselection: priority rules
In the case that the UTRAN Cell requires the UE belonging to operator A to consider only one set of the EUTRAN neighbour cells indicated in SIB19 (i.e. those belonging to operator A), there is no choice other than to provide dedicated priority information to exclude cells from operator B in the reselection calculations. In other words - in all cases where there are neighbouring EUTRA cells from 2 different operators, the shared UTRAN NW must provide dedicated priority information to the UE. Note that this is also the only option in EUTRA for controlling the UE in the NW sharing scenario for reselection to EUTRA, UTRA and GERAN cells.
Proposal 1: A shared UTRA NW must provide dedicated priority information to control the UE in case neighbouring EUTRA cells from 2 different operators are signalled in SIB19.  

2.2
Camped on shared UTRAN: Separate GERAN NWs

For reselection towards GERAN inter-RAT cells, in order that a consistent reselection mechanism can be used when EUTRA is deployed, the priority based rules have been extended to also cover inter-RAT reselection to GERAN. 

It has been suggested that one possible deployment scenario in [3] (“scenario a2”) could be in the case of a shared UTRA NW, whereby one operator has upgraded the neighbouring GERAN NW to use priority based reselection rules, and the other has not. In this case it is could be that only one of the 2 operators has deployed LTE, or it could be that both operators have upgraded the UTRA NW but only one has upgraded the GERAN NW. The operator which has upgraded the GERAN NW would require priority based information to be broadcast on the shared UTRA NW about neighbouring EUTRA cells and also neighbouring GSM cells. The operator which has not upgraded the GERAN NW would require reselection to/from these neighbouring GSM cells to be done using legacy reselection rules. Figure 2.2.1 illustrates this scenario, and shows how the UE can determine which cells to consider from reselection using only the information broadcast in system information.
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Figure 2.2.1: UTRAN -> GERAN reselection: mix of priority and legacy rules

In order to achieve this, UE needs to pair the information received in SIB19, with the information in SIB11/11bis and SIB18 – i.e. cells should be present in CELL_INFO_LIST in order to be considered for legacy or priority based reselection, and PLMN information in SIB18 is necessary for the NW sharing case. In any case the UE should reselect to cells of the selected PLMN. It is clear already that the information in SIB19 is an extension to the existing CELL_INFO_LIST, since some reselection parameters need to come from SIB11/11bis (e.g. “Maximum allowed UL TX power” is used to determine PCompensation for the GSM cell - needed to calculate Srxlev). Also it is clear from [2] clause. 5.1 that SIB18 may be used for PLMN selection, therefore no additional change should be needed to the specification. 
Proposal 2: UE should pair the information in SIB19 with SIB 18 and SIB 11 to determine which of the neighbouring GSM cells to consider for reselection, and no additional mechanism, or changes to the specification are required to achieve this. 

In the case that both operators have upgraded the neighbouring GERAN network to use priority based reselection rules, the principle above can be applied using SIB18 filtering, or dedicated priority information can be explicitly provided to the UE, to remove cells from the UE variable PRIORITY_INFO_LIST in order the UE does not reselect to neighbour cells belonging to the other operator. Figure 2.2.2 illustrates this scenario.
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Figure 2.2.2: UTRAN -> GERAN reselection: priority rules

As illustrated in section 2.1, there is only one mechanism for the shared UTRA NW to prevent the UE from considering EUTRA cells with information broadcast in SIB19 from reselection. As a result, even in the scenario illustrated in figure 2.2.1 the likelihood is that operator A will have neighbouring LTE cells broadcast in system information; therefore operator B must remove these cells using dedicated priority information. A UTRAN MOBILITY INFORMATION message sent to UEs belonging to operator A could include only EUTRA cells. As a result of this message, there would then be no priority information for any GSM cells, hence operator A and B UTRA cells must fallback to the legacy procedure anyway, and then the legacy mechanism ( using SIB11 and SIB18 ) would result in the UE considering the correct UTRA cells for reselection using legacy ranking and PLMN selection rules. Therefore in this situation, removal of operator A GSM cells by operator B, using dedicated priority information, results in no additional signalling overhead. The only case where there would be additional signalling overhead in using dedicated priority information for this purpose is the case where the shared UTRA NW has no neighbouring EUTRA cells, in which case the operator B would require to send UTRAN MOBILITY INFORMATION to the UE containing an empty frequency list. This could be the case where operator A has deployed LTE cells only in some areas (e.g. main cities) but has upgraded the entire NW to use a consistent reselection mechanism, however it has already been illustrated that the UE should also use the information in SIB18 to determine which cells to consider for reselection even without dedicated priorities. Further, it should be possible for the NW to indicate that priority reselection rules need to be applied to a particular set of cells, however they should not be considered for reselection – for this case it is possible to explicitly remove cells from the list by including the groups of frequencies and omitting the IE “priority”. 
One option would be to follow EUTRA and require the NW to always use dedicated priority information to control reselection towards GSM cells in the NW sharing scenario, however since in UTRA we also have legacy mechanisms, it could beneficial for the NW if the UE can determine allowed cells also based upon existing mechanisms. 

Proposal 3: NW may optionally use dedicated priority information to explicitly remove GSM cells from the list of considered neighbours, and/or to fall back to the legacy procedures.
2.3
Camped on shared UTRAN: Separate UTRAN NWs
For reselection towards UTRA inter-frequency cells, in order that a consistent reselection mechanism can be used when EUTRA is deployed, the priority based rules have been extended to also cover inter-frequency reselection. 

It has been suggested that one possible deployment scenario in [3] (“scenario b”) could be in the case of a shared UTRA NW, whereby one operator has upgraded the neighbouring UTRA cells to use priority based reselection rules, and the other has not. In this case it is most likely that only one of the 2 operators has deployed LTE. The operator which has deployed LTE would require priority based information to be broadcast on the shared UTRA NW about neighbouring EUTRA cells and also neighbouring UTRA cells in order that the reselection mechanism is consistent across RATs. The operator which has not deployed LTE would require reselection to/from these neighbouring UTRA cells to be done using legacy reselection rules. Figure 2.3.1 illustrates this scenario, and shows how the UE can determine which cells to consider from reselection using only the information broadcast in system information. 
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Figure 2.3.1: UTRAN -> UTRAN inter-frequency reselection: mix of priority and legacy rules

In order to achieve this, UE needs to pair the information received in SIB19, with the information in SIB11/11bis and SIB18 – i.e. cells should be present in CELL_INFO_LIST in order to be considered for legacy or priority based reselection, and PLMN information in SIB18 is necessary for the NW sharing case. In any case the UE should reselect to cells of the selected PLMN. It is clear already that the information in SIB19 is an extension to the existing CELL_INFO_LIST, since some reselection parameters need to come from SIB11/11bis (e.g. TReselection is needed to evaluate priority criteria). Also it is clear from [2] clause. 5.1 that SIB18 may be used for PLMN selection, therefore no additional change should be needed to the specification. 
Proposal 4: UE should pair the information in SIB19 with SIB 18 and SIB 11 to determine which of the neighbouring UTRA cells to consider for reselection, and no additional mechanism, or changes to the specification are required to achieve this. 

In the case that both operators have deployed LTE and as a result have upgraded the UTRA network to use priority based reselection rules, the principle above can be applied using SIB18 filtering, or dedicated priority information can be explicitly provided to the UE, to remove cells from the UE variable PRIORITY_INFO_LIST in order the UE does not reselect to neighbour cells belonging to the other operator. Figure 2.3.2 illustrates this scenario.
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Figure 2.3.2: UTRAN -> UTRAN inter-frequency reselection: priority rules

As illustrated in section 2.1, there is only one mechanism for the shared UTRA NW to prevent the UE from considering EUTRA cells with information broadcast in SIB19 from reselection. As a result, even in the scenario illustrated in figure 3.1 the likelihood is that operator A will have neighbouring LTE cells broadcast in system information; therefore operator B must remove these cells using dedicated priority information. A UTRAN MOBILITY INFORMATION message sent to UEs belonging to operator A could include only EUTRA cells. As a result of this message, there would then be no priority information for any UTRA cells, hence operator A and B UTRA cells must fallback to the legacy procedure anyway, and then the legacy mechanism ( using SIB11 and SIB18 ) would result in the UE considering the correct UTRA cells for reselection using legacy ranking and PLMN selection rules. Therefore in this situation, removal of operator A UTRA cells by operator B, using dedicated priority information, results in no additional signalling overhead. The only case where there would be additional signalling overhead in using dedicated priority information for this purpose is the case where the shared UTRA NW has no neighbouring EUTRA cells, in which case the operator B would require to send UTRAN MOBILITY INFORMATION to the UE containing an empty frequency list. This could be the case where operator A has deployed LTE cells only in some areas (e.g. main cities) but has upgraded the entire NW to use a consistent reselection mechanism, however have already illustrated that the UE should also use the information in SIB18 to determine which cells to consider for reselection even without dedicated priorities. Further, it should be possible for the NW to indicate that priority reselection rules need to be applied to a particular set of cells, however they should not be considered for reselection – for this case it is possible to explicitly remove cells from the list by including the groups of frequencies and omitting the IE “priority”. 
One option would be to follow EUTRA and require the NW to always use dedicated priority information to control reselection towards GSM cells in the NW sharing scenario, however since in UTRA we also have legacy mechanisms, it could beneficial for the NW if the UE can determine allowed cells also based upon existing mechanisms. 

Proposal 5: NW may optionally use dedicated priority information to explicitly remove UTRA cells from the list of considered neighbours, and/or to fall back to the legacy procedures.
3
Conclusion
In this document, several NW deployment scenarios have been discussed, and it has been shown that legacy system information blocks and neighbour cell lists need to be used in addition to the information given in SIB19 for the overall process to work. The proposals in this document are not to define anything new; the general message is that nothing new needs to be defined. It has been demonstrated that the existing mechanisms defined in the specification are flexible enough to cover all of these cases, therefore we propose the following: 
Proposal 1: A shared UTRA NW must provide dedicated priority information to control the UE in case neighbouring EUTRA cells from 2 different operators are signalled in SIB19.  
Proposal 2: UE should pair the information in SIB19 with SIB 18 and SIB 11 to determine which of the neighbouring GSM cells to consider for reselection, and no additional mechanism, or changes to the specification are required to achieve this. 

Proposal 3: NW may optionally use dedicated priority information to explicitly remove GSM cells from the list of considered neighbours, and/or to fall back to the legacy procedures.
Proposal 4: UE should pair the information in SIB19 with SIB 18 and SIB 11 to determine which of the neighbouring UTRA cells to consider for reselection, and no additional mechanism, or changes to the specification are required to achieve this. 

Proposal 5: NW may optionally use dedicated priority information to explicitly remove UTRA cells from the list of considered neighbours, and/or to fall back to the legacy procedures.
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