3GPP TSG GERAN#60

Tdoc GP-131029
Zhuhai, China, 18 - 22 November 2013

Agenda Item 7.2.5.3.6 

Source: Telefon AB LM Ericsson

Further discussions on MFBI support in GERAN
1 Introduction
At GERAN#57 an LS was received from RAN2 [1] requesting GERAN to introduce support for multiple frequency band indicators (MFBI) for UTRA and E-UTRA neighbour cells in GERAN specifications.

Since then several discussion papers have been seen in GERAN ([2], [3] and [4]), discussing alternative proposals how to support MFBI in GERAN for multi-RAT capable mobiles in idle and connected mode. Based on the discussions at GERAN#59 it was agreed to not broadcast any MFBI information to mobile stations in idle mode, but instead to rely on a MS-centric based solution in which the multi-RAT MS assumes the target UTRA or E-UTRA cell supports the frequency bands supported by the MS.
The purpose with this paper is to further discuss MFBI support in GERAN for mobiles in idle and connected mode and to provide some comments on the issue as discussed in the incoming LS from RAN2 [5] for inter-RAT capability signalling for MFBI.
2 Discussion
2.1 MS in idle mode

As indicated in [1], RAN2 has agreed to introduce MFBI support for UMTS and LTE from Release-10 respectively Release-8 for UEs in idle and connected mode. The MFBI support in RAN2 includes extension of system information messages so that up to 8 additional frequency bands per cell can be supported and sent to the UE.
MFBI support in GERAN has been discussed since GERAN#58 and at the last meeting it was agreed to not broadcast any MFBI information in idle mode, but instead to assume a multi-RAT capable 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 in the serving cell.
The obvious advantage with this solution, i.e. no impact to the signalling to/from the MS, needs to be balanced towards the risk of failed inter-RAT cell re-selections (as also indicated in ref [3]) if the target E-UTRA (or UTRA) cell does not support the frequency band(s) supported by the MS.
Apart from this, it needs to be clarified whether the proposed MS behaviour above will also have an impact on measurement reporting when the MS enters connected mode and the measurement reports are based on the 3G and E-UTRAN neighbour cell information received in system information messages (i.e. before the MS receives 3G and E-UTRAN neighbour cell information in MI or PMO messages), or if the intention with the proposed MS behaviour will be limited to idle mode inter-RAT cell re-selection only.
It also needs to be clarified whether this new proposed idle mode inter-RAT cell re-selection behaviour can be combined with the present cell re-selection requirements as defined in TS 45.008. As an example, following text in section 6.6.6 Algorithm for inter-RAT cell re-selection based on priority information can be interpreted as only frequencies as provided by the network (i.e. EARFCNs and UARFCNs) shall be considered for cell re-selection.
“Cells belonging to frequencies for which no valid priority is available or no threshold is provided by the serving cell shall not be considered for measurement and for cell re-selection.”
2.2 MS in connected mode

Given the expected significant impact to GERAN signalling if sending explicit MFBI lists per neighbouring UTRA and E-UTRA frequency to multi-RAT mobile stations in connected mode, the alternative solution in which supplementary (i.e. overlapping) UTRA and E-UTRA frequency bands (UARFCN/EARFCN) are provided to the MS by means of legacy signalling should be considered.

As according to the E-UTRAN Neighbour Cell list definition, the network may send up to 8 E-UTRA frequencies to the multi-RAT capable MS. In some network configurations this limit may however restrict the BSS from providing all operating frequency bands in the neighbouring E-UTRA cells surrounding the GERAN serving cell. On the other hand, it may be argued that 8 E-UTRA frequencies will be sufficient for providing inter-RAT mobility to at least an E-UTRAN resource layer in the target eNB cell. Eventually in the E-UTRA cell the MS can be moved to whatever suitable E-UTRA frequency band signalled by the eNB at which point the service can be resumed (i.e. there will be additional MS – eNB signalling required before the on-going packet service can be resumed).
For UTRA no problem is foreseen in respect to 3G Neighbour Cell list and the number of 3G Neighbour Cells and/or UTRAN frequencies this list may contain. Instead the expected enlargement of e.g. the MI message when including UARFCN and cell identities of overlapping frequency bands may have other impacts such as increased message acquisition time.
However, due to the legacy MS requirements of number of E-UTRAN and 3G monitoring cells/frequencies (e.g. maximum 3 UTRAN FDD frequencies and/or 3 E-UTRAN FDD frequencies, ref TS 45.008 section 6.6.4) and the fact that the MS behaviour is unspecified if the number of cells/frequencies exceeds these MS monitoring capabilities (ref TS 44.018 section 3.4.1.2.1.1 and 3.4.1.2.1.1a) an improved MS monitoring capability is probably needed for an MFBI solution. To this end, an MS MFBI capability bit could be considered as an alternate solution whereby the network is guaranteed the multi-RAT MS is capable of handling more than 3 E-UTRA and/or 3G frequencies (i.e. without any unknown or damaging side effects).
Another issue potentially restricting this alternative solution is the following definition in section 3.4.1.2.1.1a in TS 44.018 (a similar definition also exists for 3G Neighbour Cell list in section 3.4.1.2.1.1).
“In case the same E-UTRAN frequency occurs more than once in the resulting E-UTRAN Neighbour Cell list, each occurrence shall be assigned an index but only the E-UTRAN frequency with the highest index in the E-UTRAN Neighbour Cell list shall be referred to in measurement reports.”

If the “same E-UTRAN frequency” statement above is referring to “the same physical E-UTRAN frequency” (i.e. and not to the same EARFCN value provided by the network), then this requirement might be an obstacle if e.g. the network provides two different EARFCNs representing two different frequency bands but in fact the same physical frequency.

2.3 Inter-RAT capability signalling for MFBI

RAN2 informs GERAN in [5] of a potential issue for non-MFBI capable mobile stations at inter-RAT mobility to UTRA/E-UTRA cells that supports MFBI. RAN2 has agreed to solve the potential issue by introducing an inter-RAT MFBI capability indicator to indicate E-UTRA MFBI support (respectively UTRA MFBI support) in their UTRA (respectively E-UTRA) specs.
In the LS GERAN is asked whether the same issue may appear at inter-RAT mobility from GERAN to UTRAN/E-UTRAN if the target UTRA/E-UTRA cells supports MFBI, and the multi-RAT MS do not support MFBI. The issues identified by RAN2 are e.g. inter-RAT handover failures and delayed or failed inter-RAT cell re-selections.
The sourcing company does not see a need for introducing an inter-RAT MFBI capability indicator in GERAN specifications for the causes as indicated in the LS [5] due to the following reasons.
In a network deployment supporting inter-RAT mobility from GERAN to UTRAN and to E-UTRAN, the frequency bands in the neighbour UTRA and E-UTRA cells signalled in the serving GERAN cell has to reflect the operating frequency bands in the target UTRA and E-UTRA cells (in GERAN no specific frequency band indicator is signalled, instead the frequency bands are indicated by the band-specific UARFCN and EARFCN values e.g. included in the MI message).
With the introduction of MFBI support within UTRAN and E-UTRAN, the eNB and the RNC may broadcast additional frequency bands in the MFBI list as a supplement to the frequency band signalled in the legacy IE (e.g. freqBandIndicator IE sent in the SystemInformationBlockType1 message in the E-UTRA cells, ref TS 36.331).

But since a legacy multi-RAT MS (i.e. an MS not supporting MFBI) cannot read the MFBI list broadcasted/sent by the eNB/RNC, the frequency band signalled within the legacy IE in the E-UTRA and UTRA cells still need to be the same as the E-UTRA/UTRA frequency band signalled within the GERAN source cell (i.e. as indicated by EARFCN and UARFCN).
If the legacy multi-RAT MS is handed over (or re-directed) to a target E-UTRA cell and the MS does not support the frequency band as indicated in the freqBandIndicator IE, then the MS will consider that cell as barred.
Besides, adding an inter-RAT MFBI capability bit for indicating E-UTRA or UTRA MFBI support for the purpose as indicated in the LS [5] may only be of help if the GERAN network is aware of the E-UTRA/UTRA frequency bands supported by the MS.
3 Conclusions
This paper addresses the issue how to support MFBI in GERAN as requested by RAN2 in [1]. It highlights a couple of issues with the proposed MS-centric based solution for mobiles in idle mode, which needs to be clarified.
For mobile stations in connected mode it should be considered whether a solution can be found in which overlapping UTRA and E-UTRA frequency bands supported in the neighbouring UTRA and E-UTRA cells can possibly be provided to the multi-RAT capable MS by means of legacy signalling in the GERAN serving cell.
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