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1 Introduction

During RAN2#78/RAN#56, CR's were approved to introduce support for allowing one cell to be part of multiple bands [1][2][3][4][5]. The CR's introduced the multi-frequency-band signaling from Rel-10 in 25.331 and Rel-8 in 36.331.
So far it is unclear which UE's have to support this extension signaling, e.g. do only UE's which support a certain band need to support this extension signaling or do all UE's need to be able to support this signaling ? In this contribution we try to answer this question.

NOTE: 
A UE supporting a certain version of the ASN.1 will have to understand the complete ASN.1 syntax including all extensions. However this does not imply that the UE supports all related (new) functionality.
2 Discussion
2.1 General approach so far

In discussions it was assumed that the UE would apply the concerning signaling as follows for LTE:
· Step 1: 
UE checks if supported band is listed in legacy signaling or extension signaling

· Step 2: 
If the supported band is listed in legacy signaling (freqBandIndicator in SIB1) or in extension signaling (multiBandInfoList in SIB1), the UE considers it can access the cell and computes the DL-EARFCN based on the received frequency.

· Step 3: 
If the UE is using a band listed in extension signaling, the UE looks at signaled UL-EARFCN and computes from this UL-EARFCN the corresponding UL-EARFCN for the band the UE is using.
Step 3 assumes that the UE is aware of the UL-EARFCNs signaled for the band included in legacy signaling.  This was based on the assumption that the band in legacy signaling would always be an "earlier defined band" (i.e. lower band number) compared to the band in the extension signaling. However one can wonder whether this is always true.
2.2 UE understands UL-EARFCN of band signaled in legacy signaling?

We assume that it might not always be true that a UE would understand the UL-EARFCN signaling for the band included in legacy signaling:
Japan/USA example:
Following bands have been defined all with a 45MHz duplex distance:

· Band 19 (Japan):
DL: 875-890

· Band 26 : 

DL: 859-894

· Band 5 (USA):  
DL: 869-894
For the Japanese operator Band 19 is the legacy band. Band 26 introduced recently is an overlapping band with Band 19. The Japanese operator could consider to accommodate a UE supporting Band 26. In addition, Band 5 is also overlapping band with Band 19, which is a band used in the USA. Thus the Japanese operator could broadcast from a cell:

	Legacy signaling
	Extension signaling

	Band 19
	Band 26
	Band 5


Similarly the USA operator could broadcast from a cell:

	Legacy signaling
	Extension signaling

	Band 5
	Band 26
	Band 19


It should be clear from the above example that the band in legacy signaling does not always have to include a lower band number in the legacy signaling. 

Observation 1: 
Requiring that only UE's that support a band which overlaps with an earlier band have to support the extension mechanism is not sufficient.

Observation 2:
UE accessing the cell based on a band in extension signaling might not understand the UL-EARFCN signaling for the band indicated in legacy signaling. However in this situation, the mechanism should still work.
In general it seems preferable that the mechanism also works if at a later point in time a first or additional overlapping band is defined. Thus it seems preferable that the mechanism is supported by any UE, regardless of whether already now the band the UE supports has overlapping bands.
Proposal 1: 
The multi-band extension mechanism shall be supported by every UE implementing a version of the specification in which this mechanism is included.

2.3 Is there a problem if UE does not understand legacy band related signaling?
We assume this is no real problem:

· 
DL-EARFCN is anyway derived based on the received DL frequency (step 2 in section 2.1)
· 
Given that so far we only have fixed duplex distances, the UL-EARFCN can always be derived by the UE based on the DL-EARFCN (i.e. replacing step 3 in section 2.1).

This approach should work as long as we only have bands with a fixed duplex distance. We consider it extremely unlikely that for existing bands, there would be a change of fixed duplex distance to variable duplex distance since this would give all kinds of cell reselection problems.
Proposal 2: 
A UE not supporting the band indicated in freqBandIndicator in SIB1 and thus accessing the cell because it is using a band indicated as part of the multiBandInfoList in SIB1, shall ignore the UL-EARFCN signaling in legacy signaling and instead determine the UL ARFCN based on the default TX-RX frequency separation defined in TS36.101 [42, table 5.7.3-1] defined for the band the UE is using.
The above approach is sufficient as long as we do not have a variable duplex distance band introduced which would be listed in the extension signaling. In that case it will only work if the UE understands the default distance for/UL-EARFCN number for the band in legacy signaling, or we add separate UL EARFCN (or frequency) signaling per band in the extension. However given the low probability of such an event (in general variable duplex distance bands will result in severe RF complexity issues), we do not propose to introduce this type of signaling now. 
3 Conclusion

.RAN2 is requested to discuss and if possible agree on the following proposal:
Proposal 1: 
The multi-band extension mechanism shall be supported by every UE implementing a version of the specification in which this mechanism is included.
Proposal 2: 
A UE not supporting the band indicated in freqBandIndicator in SIB1 and thus accessing the cell because it is using a band indicated as part of the multiBandInfoList in SIB1, shall ignore the UL-EARFCN signaling in legacy signaling and instead determine the UL ARFCN based on the default TX-RX frequency separation defined in TS36.101 [42, table 5.7.3-1] defined for the band the UE is using.
The corresponding CRs are also proposed for the case when agreeable [6][7][8][9].
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