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1   Introduction
At RAN#60 [1][2][3][4] were agreed, to capture agreements of MFBI for LTE, but, due to lack of discussion, the corresponding CRs on UMTS were postponed to RAN2#83. In addition, the handling on non-MFBI UE is missing. In this paper, we try to discuss these aspects. 
2   Discussion
2.1   Inter-RAT MFBI capability
At RAN2#80, the MFBI capability was introduced for both UMTS and LTE because:

LTE:

· The HO procedure may fail if the network handover the non-MFBI capable UE to the cell in which the band indicated in legacy signalling cannot be supported/ identified by the UE;
· Ping-pong will happen when the non-MFBI capable UE is released by the network in the cell in which the band indicated in legacy signalling cannot be supported/ identified by the UE.
UMTS:

· Ping-pong problem exists;
At RAN2#81, we discussed the handling on MFBI for inter-RAT case in [5]. The problem for inter-RAT HO also exists. For instance UE is served by an UMTS cell, and neighbour cell is an LTE cell which supports MFBI feature. Can the RNC handover the UE to the LTE cell or not if the band indicated in legacy signalling can not be supported by the UE? If such case happens:
HO from LTE to UTRA:
· Ping-pong problem exists;
HO from UTRA to LTE:
· The HO procedure may fail if the network handover the non-MFBI capable UE from UTRA to the LTE cell in which the band indicated in legacy signalling cannot be supported/ identified by the UE;
· The ping-pong will happen.
After online/offline discussion, companies concluded that this case can probably be handled during the handover procedure by letting the target RAT reject the UE.  

For HO the solution could work although it is not perfect. Nevertheless for the redirection case, the problem cannot be solved. For instance:

Redirection from LTE to UTRA:

Redirection may be used for CSFB. If the UTRA cells of target physical frequency are MFBI cells, and the band indicated in legacy signalling cannot be supported by the non-MFBI capable UE (UMTS side), the UE will find a suitable cell in that frequency first, and then bar the cell after reading the SIB5. The call setup delay will be increased too much or the call may fail.
 Redirection from UTRA to LTE:

Service based redirection may be used. As described above, if network does not know whether the UE supports MFBI of target RAT, the delay will be increased or redirection may fail.

 Also for the setting of idleModeMobilityControlInfo, if the network cannot know UE capability, the network may configure wrong UTRA freq as high priority, the UE has to search it again and again periodically.
To resolve the problem, capability signalling is needed for inter RAT case, i.e. RAN2 should introduce:

· LTE MFBI capability in UMTS spec; and

· UMTS MFBI capability in LTE spec;

Proposal 1: MFBI capability signalling is introduced for inter RAT case;

Another issue is in which release the inter RAT MFBI capability should be introduced?

For UMTS: UTMS MFBI capability was introduced from Rel-10 and early implementation is allowed. We prefer to use the same mechanism for inter RAT MFBI capability, i.e. introduce capability signalling to indicate LTE MFBI support from Rel-10;

For LTE: intra RAT MFBI capability was introduced from Rel-8 with FBI bit. We think it is not so urgent to support inter RAT MFBI from Rel-8. So we prefer to introduce capability signalling to indicate UMTS MFBI support from Rel-9;

Proposal 2: 
· UMTS: introduce a capability bit to indicate LTE MFBI support from Rel-10;

· LTE: introduce a capability bit to indicate UMTS MFBI support from Rel-9;
2.2   Alignment between UTRA and LTE
In [1] [2] [3] [4], for LTE the following changes were captured:
1
To capture the RAN2#81b agreement that eNB should respect UE band capability in downlink dedicated RRC signaling. Introduces a general statement that, in dedicated signalling, E-UTRAN only applies EARFCN values corresponding to a band supported by the UE (and removes a statement only covering this for MobilityControlInfo);
Regarding 1 in 8.2.2.2 of [6], it is already mentioned that:

UTRAN should take the UE capabilities into account when setting the new configuration.
In 8.4.1.2 of [6], it is also mentioned that:
The UTRAN should take the UE capabilities into account when a measurement is requested from the UE.
Therefore, the change 1 is unnecessary for UTRA;

Observation 1: the agreement that eNB should respect UE band capability is already reflected in current UTRA specification;
2
To avoid that in dedicated signalling E-UTRAN sets inconsistent values for the band/ EARFCN i.e. measObject should be same as band used for reception/ transmission;
For the UE which is operating in single carrier, the frequency info is not included in Intra-frequency measurement objects list IE, and hence, the change 2 is unnecessary for single carrier UE in UTRA.
For the UE which is operating in Dual/Multiple Cell HS-DSCH operation, the secondary frequency info may be included in Inter-frequency measurement objects list IE. In this case, UTRAN should set the UARFCN to the same value as used for reception/transmission of secondary frequency.
Observation 2: For the UE which is in Dual/Multi cell operation, UTRAN should set the UARFCN to the same value as used for reception/transmission of secondary frequency in Inter-frequency measurement objects list IE; 
3
Clarifies that upon changing the band of a serving frequency, E-UTRAN does not reconfigure the corresponding measObject but instead releases the existing object and adds an new one (to ensure the handling succeeds even if the UE would perform autonomous release of measIds associated with the source frequency).;

In 8.3 of [6], it is mentioned that when performing hard handover, the UE shall stop all intra-frequency and inter-frequency measurement reporting on the cells listed in the variable CELL_INFO_LIST. Further, each stopped measurement is restarted when a MEASUREMENT CONTROL message is received with the corresponding measurement identity. It is seem that the UE behaviour is the same regardless of intra-frequency measurement or inter-frequency measurement during HO, and hence, the change 3 is unnecessary for UTRA.
Observation 3: there is no such case in UTRA; therefore the change is unnecessary for UTRA;
4
Clarifies that in idleModeMobilityControlInfo within connection release, the MFBI supporting UE considers it applicable for all overlapping band (i.e. E-UTRAN includes a single entry per physical frequency). For redirectedCarrierInfo a similar statement was considered to be not needed (sufficiently clear already)
In UTRAN, the UE also should apply the dedicated priority to the physical frequency regardless of the ARFCN value, or else the UE behavior is unclear when the UE selects a band that is different from the band allocated the dedicated priorities by UTRAN. 
Observation 4: The UE supporting MBFI shall apply the dedicated priority to the physical frequency regardless of the ARFCN value;
5
For EARFCNs included in uplink, clarifies that within proximity indication the UE sets the EARFCN according to a band it previously considered suitable for accessing the concerned CSG member cell(s); and clarifies that in measurement information included in UEInformationResponse the UE sets the EARFCN according to the band band used when obtaining the concerned measurement results;
In UTRAN, it should be clarified that the UE shall set the ARFCN in CSG Proximity Indication according to a band that is previously considered suitable for accessing the concerned CSG member cell(s), or else the network could not determine which band is detected by the UE. Similarly, the UE shall set the ARFCN for inter-frequency measurement/inter-rat measurement result in UE INFORMATION RESPONSE message according to the band used when obtaining the concerned measurement results.
Observation 5: The UE shall set the ARFCN in CSG Proximity Indication according to a band it previously considered suitable for accessing the concerned CSG member cell(s); The UE shall set ARFCN for inter-frequency measurement/inter-rat measurement result in UE INFORMATION RESPONSE message according to the band used when obtaining the concerned measurement results; 
Proposal 3: capture the following cases in UTRA spec:

· UTRAN should set the UARFCN to the same value as used for reception/transmission of secondary frequency in Inter-frequency measurement objects list IE.
· The UE supporting MBFI shall apply the dedicated priority to the physical frequency regardless of the ARFCN value.

· The UE shall set the ARFCN in CSG Proximity Indication according to a band that is previously considered suitable for accessing the concerned CSG member cell(s).

· The UE shall set the ARFCN for inter-frequency measurement/inter-rat measurement result in UE INFORMATION RESPONSE message according to the band used when obtaining the concerned measurement results.

3   Conclusion
In this contribution, we analyse MFBI support for inter RAT case and how to capture agreements of last meeting in UTRA. Based on above analysis, we propose:
Proposal 1: MFBI capability signalling is introduced for inter RAT case;
Proposal 2: 
· UMTS: introduce a capability bit to indicate LTE MFBI support from Rel-10;

· LTE: introduce a capability bit to indicate UMTS MFBI support from Rel-9;
Observation 1: the agreement that eNB should respect UE band capability is already reflected in current UTRA specification;
Observation 2: For the UE which is in Dual/Multi cell operation, UTRAN should set the UARFCN to the same value as used for reception/transmission of secondary frequency in Inter-frequency measurement objects list IE; 
Observation 3: there is no such case in UTRA; therefore the change is unnecessary for UTRA;
Observation 4: The UE supporting MBFI shall apply the dedicated priority to the physical frequency regardless of the ARFCN value;
Observation 5: The UE shall set the ARFCN in CSG Proximity Indication according to a band it previously considered suitable for accessing the concerned CSG member cell(s); The UE shall set ARFCN for inter-frequency measurement/inter-rat measurement result in UE INFORMATION RESPONSE message according to the band used when obtaining the concerned measurement results; 
Proposal 3: capture the following cases in UTRA spec:
· UTRAN should set the UARFCN to the same value as used for reception/transmission of secondary frequency in Inter-frequency measurement objects list IE.

· The UE supporting MBFI shall apply the dedicated priority to the physical frequency regardless of the ARFCN value.

· The UE shall set the ARFCN in CSG Proximity Indication according to a band that is previously considered suitable for accessing the concerned CSG member cell(s).

· The UE shall set the ARFCN for inter-frequency measurement/inter-rat measurement result in UE INFORMATION RESPONSE message according to the band used when obtaining the concerned measurement results.

Corresponding CRs are presented in [7]-[12].
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