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Discussion on MFBI support in GERAN
1 Introduction
This document is a re-submission of GP-130392, presented at GERAN#58.
At GERAN#57 an LS was received from RAN2 [1] on support of multiple frequency band indicators (MFBI) in GERAN. At GERAN#58 a discussion paper [2] was seen, discussing and proposing a way forward how to support MFBI in GERAN.
This discussion paper raises some issues on the MFBI proposal as described in [2]. It also proposes an alternative way forward.
2 Discussion
RAN2 has agreed to introduce MFBI support for UMTS and LTE from Release-10 respectively Release-8 for UEs in idle and connected mode [1]. The MFBI support in RAN2 includes extension of system information messages so that up to 8 additional frequency bands can be broadcasted for inter-RAT (UTRAN/E-UTRAN) measurements.
During the discussion related to inter-RAT handling, RAN2 realized that in case a roaming UE camps on a GERAN cell, this UE may not be able to perform inter-RAT cell reselection to UTRAN or E-UTRAN if GERAN does not support the MFBI feature. For this reason RAN2 kindly asks GERAN2 to introduce MFBI support in the GERAN specifications [1].
However the proposal in [2], as seen at GERAN#58, suggests to not broadcast an MFBI list to mobiles in idle mode, but instead to assume an MS supporting a given E-UTRA band (or UTRA band) would understand the EARFCNs (or UARFCNs) of applicable carriers in the unsupported overlapping frequency bands if such EARFCN (or UARFCN) values are broadcasted.
Neither does the proposal in [2] suggest to broadcast EARFCNs (or UARFCNs) for the overlapping bands. This is due to the amount of frequencies that can be provided in the legacy messages are limited (e.g. max 8 EARFCNs for E-UTRA).
So it seems the proposal in [2] basically suggest the MS to perform a “blind” inter-RAT cell re-selection to a target E-UTRA (or UTRA) cell without really knowing if the target cell supports any of the frequency band(s) supported by the MS. If a MS proceeds with the inter-RAT cell reselection on this basis and then discovers that the target cell does not support the frequency band(s) supported by the MS, then the MS might end up in a “no service state” before finding a suitable cell to camp on.
As stated in [2] this problem could be mitigated by introducing some kind of “learn as you go” concept, i.e. the MS could keep a record of the target cells not supporting the frequency band(s) supported by the MS, hence the MS will not repeat a cell reselection to a target cell where it previously failed due to no support of MFBI.
This might work in a static network where there is no change to the MFBI support in the E-UTRA (or UTRA) network, however whenever MFBI support is introduced or changed in an existing E-UTRA (or UTRA) cell, an MS might not perform cell reselection to this particular target cell due to its stored record of “not supported target cells”.
Yet another problem to consider with the proposal in [2] is the assumed lack of knowledge in the source BSS of the E-UTRA (or UTRA) frequency bands supported by the MS. This will be evident when the measurement reports sent from the MS are based on the E-UTRA and/or UTRA information received from system information while in idle mode.
If the source BSS has no knowledge of whether the MS supports at least one of the new E-UTRA or UTRA frequency bands supported by a target cell, then the outcome of the handover and the Fast return to UTRAN or E-UTRAN “procedure” (by means of the “Cell selection indicator after release of all TCH and SDCCH” IE in the Channel Release message) will be most unsecure.

The consequences from a handover concept built on these principles will most likely cause a substantial amount of failed handovers, increased signalling in the network and even dropped calls.
For the Fast return to UTRAN or E-UTRAN “procedure” concerned, the MS might end up in a “no service state” before finding a suitable cell to camp on.
3 Way forward
In order to avoid unnecessary handovers to target cells that do not support MFBI (or do not support the frequency band(s) supported by the MS) and to secure correct redirection to UTRAN or E-UTRAN by means of the “Cell selection indicator after release of all TCH and SDCCH” IE in the Channel Release message, the sourcing companies believe the BSS needs to provide an MFBI list per E-UTRA/UTRA neighbour cell supporting MFBI. This list would allow an MFBI capable MS that does not understand a signalled EARFCN (or UARFCN), to check the MFBI list for supported frequency band(s) and perform an EARFCN (or UARFCN) translation accordingly.
The MFBI list needs to be provided in connected mode as well as in idle mode since measurement reports will be based on information received from system information until new information is received in connected mode.
In connected mode the MFBI list is preferably only signalled to mobile stations supporting MFBI, hence for this purpose an MFBI MS capability bit need to be signalled in CM3.
When sending the measurement report to the BSS, the measurement result includes information that allows the BSS to determine the corresponding element within the MFBI list, if an MFBI list has been signalled by the BSS for the reported EARFCN/UARFCN. 
This knowledge enables the source BSS to redirect the MS to an E-UTRA (or UTRA) cell at channel release supporting the same frequency band as the MS, or to trigger a handover to a target E-UTRA (or UTRA) cell that supports the same frequency band as the MS.
4 Conclusions
The sourcing companies would recommend a solution in which an MFBI list is signalled by the BSS to the MS in idle and connected mode, and by which MFBI support is reflected in the measurement report sent by the MS.

The main reason for proposing this is to: 
· Avoid the BSS from triggering unnecessary handovers to target cells not supporting MFBI or the frequency band(s) supported by the MS.

· secure correct redirection to UTRAN or E-UTRAN cells by means of the “Cell selection indicator after release of all TCH and SDCCH” IE in the Channel Release message, and by that avoid MS outage time.
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