3GPP TSG-RAN WG2 #85
  R2-140667
Prague, Czech Republic ,  10th-14th Feb, 2014
Agenda Item:
4
Source: 
Huawei, HiSilicon
Title:  
MFBI support for HO from GERAN to E-UTRA
Document for:
Discussion and Decision
1
Introduction
At GERAN#60, based on RAN2 LSs, GERAN2 further discussed the MFBI issue. GERAN2 has agreed to introduce an UTRAN/EUTRAN MFBI capability indicator from the MS to allow the BSS to provide information on overlapping UTRA/E-UTRA frequency bands (i.e. UARFCNs/EARFCNs) to the MS when MFBI is supported in UTRAN/E-UTRAN Neighbour cells.  In addition, GERAN2 identified potential issues for handover from GERAN to E-UTRAN MFBI cell in case the EUTRAN capability is not transferred during the handover preparation procedure. GERAN2 sent LS [1] to RAN2, asked whether the issue exists, and if so how to solve this issue. In this paper we further discuss this issue.

2
Discussion
The working assumptions on MFBI in GERAN are:

IDLE mode:

· GERAN does not introduce any info for  MFBI, and relies on UE implementation; 

Connected mode:

· UE reports whether UTRA/E-UTRAN MFBI is supported;

· the network will send (E)ARFCNs information based on the MFBI capability indication from the UE; 
Note 1: the assumption is that the BSS shall know the supported (E)ARFCN of neighbour UTRAN/E-UTRAN cells and which one is used as legacy IE in neighbour UTRA/E-UTRAN cells;

For instance, neighbour E-UTRAN MFBI cell supports F1, F2, F3 and F4. F1 is indicated in legacy IE; F2 to F4 are indicated in extension IE with decreasing priority order; a MFBI capable UE1 supports F2, F3 and other frequencies F5, F6.
For IDLE mode:

· The network may broadcast F1, F2, F3 and F4, and the UE1 will choose supported frequency to do cell (re-)selection, but before camping on the cell, the UE1 needs to check SIB1 to see if the (E)ARFCN is allowed by the cell; Or
· The network may only broadcast F1; the UE1 will understand F1, and may use the corresponding overlapping band autonoumsly, as long as they are supported by the UE1, and do cell (re-)selection based on F2 or F3, but before camping on the cell, the UE1 needs to check SIB1 to see if the (E)ARFCN is allowed by the cell;
For connected mode:

· if the UE cannot support MFBI, for measurement the network will only configure F1; if the UE reports the measurement result of F1, that means that F1 can be supported by the UE;
· if the UE supports MFBI (UE1), for measurement the network can configure F1, F2, F3,  F4 and other frequencies, e.g. F5 and F6; The UE1 will use the first 3 supported frequencies to do measurement, i.e. F2, F3 and F5. 
Note 2: Regarding measurement, GERAN2 is discussing whether any enhancement is needed for MFBI UE, e.g. whether the UE is capable of monitoring up to 3 physical frequencies;

Based on above example, the case discussed in GERAN2 is:

In case UE reports F2 and F3 to the BSS, and the BSS chooses one of them for handover, Considering the target eNB is not aware of which EARFCNs are supported by the MS since no E-UTRA radio capability information is transferred during the handover preparation phase, the target eNB might assign an EARFCN which is not supported by the MS and this can therefore lead to handover failure. 
Considering GERAN2 has introduced MFBI capability, at least BSS shall avoid to handover the non-MFBI capable UE to the cell in which the band indicated in legacy signalling cannot be supported/ identified by the UE. We listed possible cases as below:
	Case
	UE
	Frequency in legacy signalling
	Remarks

	1
	non-MFBI capable
	Support
	If the E-UTRAN configures the frequency indicated in legacy signalling to the UE upon HO, there will be no problem.

	2
	non-MFBI capable
	Not support
	Does not exist.

	3
	MFBI capable
	Support
	If the E-UTRAN configures the frequency indicated in legacy signalling to the UE upon HO, there will be no problem.

	4
	MFBI capable
	Not support
	If the E-UTRAN configures the frequency indicated in legacy signalling to the UE upon HO, the UE behaviour shall be defined.


According to above table, we can see that only for case 4 there may be problems, because we agreed that the network shall configure the UE based on UE capability. 
Obsevation 1:
the UE behaviour is unpredictable in case the band indicated in HO MSG cannot be supported by the UE. 

To solve the problem, following two solutions could be considered:
Solution 1: the UE shall use the band supported by the UE and with the highest priority in the E-UTRAN after access the E-UTRAN; furthermore, the E-UTRAN should configure measurement configuration after it obtains the UE capabilities;
The details are:

1 BSS configures the EARFCN in decreasing priority order, i.e. F1, F2, F3, F4;
2 UE1 will know that within supported frequencies F2 and F3, F2 has higher priority than F3;

3 UE1 may only report F2 measurements to the BSS;

4 during HO, the target eNB always configures F1, and the UE uses F2 to access the E-UTRAN;

5 after HO, the target eNB obtains the UE capabilities, and configures measurement;

The pros of this solution are:

· no ASN.1 impact;

The cons of this solution are:

· the UE behaviour related to measurements in GERAN will be impacted (but it seems GERAN is also considering to update it);
· the eNB will not configure measurements during HO (but anyway, the measurement configuration shall be re-configured after the eNB obtains the UE E-UTRAN capabilities)
· the UE behaviour on usage of frequency in E-UTRAN will be impacted (but no real change);
Solution 2: transfer EARFCN to the E-UTRAN upon handover preparation procedure;

The details are:

1 BSS configures the EARFCNs of target E-UTRAN cell, i.e. F1, F2, F3, F4;

2 UE1 will measure supported F2 and F3;

3 UE1 may report F2 and/or F3 measurements to the BSS;

4 the BSS chooses one of them for HO, e.g. F3, and transfer F3 in a new IE in inter-node message HandoverPreparationInformation during HO, the target eNB configures F3 with corresponding measurement configuration, and the UE uses F3 to access the E-UTRAN;

5 after HO, the target eNB obtains the UE capabilities, and reconfigures measurement again;

The pros of this solution are:

· the UE behaviour on usage of frequency in E-UTRAN is not impacted;

The cons of this solution are:

· ASN.1 impact is needed;

· The BSS may choose low priority frequency for HO, which is not desirable;

We slightly prefer solution 1 because there is no ASN.1 impact. If RAN2 chooses solution2, the BSS should choose the frequency for HO based on frequency priority order.
Proposal 1:
Adopt solution 1 to solve the problem.
Proposal 2:
Send an LS to GERAN2 to communicate to them the RAN2 agreements.
3
Conclusion
We discussed the issue on HO from GERAN to UTRAN/E-UTRAN MFBI cell, and observed:
Observation 1:
the UE behaviour is unpredictable in case the band indicated in HO MSG cannot be supported by the UE. 
Based on the analysis in section 2 above, we propose:

Proposal 1:
Adopt solution 1 to solve the problem.

Proposal 2:
Send an LS to GERAN2 to communicate to them the RAN2 agreements.
A corresponding CR is provided in [2]. A draft reply LS is provided in [3].
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