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MFBI impact on GERAN
1 Introduction
An LS[1] from RAN2 asking GERAN2 to introduce the multiple frequency band indicators (MFBI) feature for UTRA and EUTRA in GERAN specification considering the inter RAT handover to UTRAN/E-UTRAN from GERAN. In this contribution the background of MFBI and possible influence on GERAN if it’s applied will be analyzed.
2 Background
In UTRAN/E-UTRAN cells frequency band indicator (FBI) are used to indicate the DL serving frequency combined with UARFCN/EARFCN. There are band overlapping scenarios in UTRAN and E-UTRAN, such as Band 26 overlapping with Band 5, Band 18 and Band 19; Band 25 overlapping with Band 2; Band 3 overlapping with Band 9; Band 41 overlapping with Band 38[1]. 
Since the UARFCN and EARFCN are unique and mapped one-to-one to an operating band, the overlapping bands have different UARFCNs/EARFCNs but the same physical frequency [2]. To inform the UE if the serving cell is working on an overlapping band, the multi frequency band indicator (MFBI) is broadcasted in the SIB and the UE supporting MFBI will distinguish if such a cell can be access according to its radio access capability.

For example, in the serving cell with MFBI indicating Band 3 and Band 9 are supported, the UEs capable of band 3 or band 9 can both be served when the UEs are MFBI supporting. 

When the neighbour cell is working on an overlapping band, it’s also necessary to inform the UE about the MFBI of the neighbour cell to avoid the interruption of UE mobility. The MFBI of neighbour cells has already been broadcasted in the SIBs of serving cells as described in the LS[1] and related SIBs are extended to signal up to 8 additional frequency bands included in the MFBI for intra/inter RAT measurement.
3 Impact on GERAN 
When such a MFBI is applied in the UTRAN/E-UTRAN cells which are neighbouring a GERAN cell, there may be impact on the neighbour cell measurements for the UE camping in GERAN depending on the possible solutions.

3.1 Solution 1

Since the UARFCN/EARFCN is unique for different bands, the inter RAT neighbour cell with overlapping bands can be broadcasted repeatedly in GERAN with different UARFCN/EARFCN to distinguish the overlapping bands. 

It’s an implementation solution which has no impact on GERAN specification in normal cases. 
But considering there may be up to 8 (here, 4 is a more reasonable maximum number[2]) additional bands sharing the same frequency, in some cases not all the UTRAN/E-UTRAN neighbour cells can be broadcasted in the inter RAT neighbour cell list which has been restricted in GERAN. In TS 44.018[3], the E-UTRAN Neighbour Cell list may contain up to 8 E-UTRAN frequencies and the index of the 3G Frequency list is from 0 to 31. 
Operators are welcome to provide relate information about if such overloading scenarios are existing.
3.2 Solution 2
A list of multi frequency bands indicator (MFBI), per neighbour UARFCN/ EARFCN, which the UTRAN/E-UTRAN cells belong to can be broadcasted in idle mode and connected mode in GERAN cell. It’s the same way as RAN2 has done for the intra/inter RAT neighbour cells measurement.
The UE could build a corresponding MFBI list which has the same index with the 3G frequency list/ the E-UTRAN Neighbour cell list. It has impact on the inter RAT neighbour cells measurement.
· When the supporting UE is in idle mode, it should measure and distinguish the inter RAT cell for reselection not only based on the current neighbour cell lists but also combined with the MFBI list.
· When the supporting UE is in the connected mode, it should measure the inter RAT cell not only based on the current neighbour cell lists but also combined with the MFBI list. 
· The occupation for the MFBI list should be taken into account. Currently it costs 8*6=48 bits for each frequency in UTRAN/E-UTRAN SIB.
Although the MFBI will affect on the way a UE measuring the UTRAN/ E-UTRAN neighbour cells, it has no impact on the UTRAN/ E-UTRAN neighbour cells reporting. The UE can still report the target cell index as indicated in the neighbour cell list and furthermore physical cell identifiers in E-UTRAN case. The target RNC/eNB is responsible for assigning the accurate frequency according to the radio access capability included in the source to target transparent container.

Furthermore, if there is any new feature for MFBI in GERAN, the release version should be taken in to account since it’s said in the LS
“The corresponding feature for UMTS was introduced from Rel-10 but can be early implemented by early release UEs because it is a release agnostic feature and the corresponding feature for LTE was introduced from Rel-8.”
4 Conclusion
The MFBI for UTRAN/ E-UTRAN neighbour cells can be done in two possible ways. It’s more depending on the operators’ requirement to find a way forward.
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