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1
Introduction
In few last RAN2 and RAN4 meetings there have been extensive discussions how to allow network to signal multiple bands in a cell. 

The purpose of the multiple band indicators in a cell is to allow UEs not supporting the primary band Y (but supporting band X) to camp on a cell and operate there – This way operator has possibility to get more UEs to work in their network as also UEs of older band X (overlapping with band Y) can camp on their system. 
But allowing UEs of band X to camp on the band Y system comes with some trade offs and thus this should be configurable (i.e. by this multiple band indicators indicating also band X) by the operator as indicated by the RAN4. But the gain of having large UE population possible from day 1 is so big that it seems desirable to allow such a UEs to camp on the system.

In RAN2#76 tentative agreements were made in which SIBs to place the information of multiple bands and so far there seems to be nothing raised against those agreements.

	Tentative Agreements pending for RAN4 LS
1
Introduce extension in SIB1 (EUTRA) and SIB5/5bis/SIB6 (UTRA) to signal a list of additional frequency band indicators in a cell. FFS how many additional frequency band indicators

2
Introduce extension in SIB5 (EUTRA) and SIB11/SIB11bis/SIB12 (UTRA) to indicate additional frequency band indicators that the list of neighbour cells belongs to.



But additionally it was left undecided what additional information is required for system to utilize the multiple band information efficiently – This paper is targeting these aspects.
2
Discussion
2.1
UL carrier frequency

Do we need to indicate for EUTRA also UL ARFCN for the band? Or can UE calculate UL ARFCN from some other information? In (R2-115746) there was a proposal of equation presented from 36.101 which seems to work well and thus preventing the need for signalling UL carrier frequency.

But would this really work? If one considers the use case where UE supports only one (or more) of the secondary bands and not the primary band? If UE does not understand what the primary band indicator is, UE cannot calculate UL-carrier frequency. And as it seems to be the major use case of multiple band indicator to allow old “legacy band” UEs to camp on the NW utilizing new band as primary band, it seems impossible to assume that UE understand all the new band indicators introduced after the UE deployment. Thus it seems that one needs to signal UL carrier frequency in order to allow correct determination of UL carrier frequency. One alternative would be to always signal the “oldest” band in the primary band, which always has UL carrier frequency. This could introduce some limitations to the possible prioritization of bands (e.g. if prioritization is based on order of bands signalled). 
Anyway it would be essential for UE to get UL carrier frequency in order to understand if the cell is suitable for the UE operation. This leads to our proposal:

Proposal 1: In addition to band indicator one signals also UL carrier frequency for all the additional bands in such a way that also UEs not understanding all the multiple bands can understand the UL carrier frequency.
2.2
Network Signaling value

As every band has their own specific NS-values (additional spectrum emission requirements) it seems also necessary to signal this information for each additional band. Otherwise it would be impossible for UE not supporting the primary band (the band signalled in legacy part) to determine what would be the additional spectrum emission requirements for the cell for any additional bands . 
Proposal 2: In addition to band indicator one signals also NS value for all the additional bands
2.3        Number of bands to be signalled and prioritization
How many bands one needs to be able to indicate in RAN2 signaling? In the LS R4-116291 RAN4 provides an answer:

Considering roaming in operating bands specified in the Rel-10 specifications, a reasonable maximum number of frequency bands one cell can belong to is 4. Most of the LTE operating bands are also specified for UMTS, but not all, whence the maximum number may be smaller: 3 is the largest to date. However, the maximum number of equivalent bands may be larger, and the aforementioned numbers are only provided to give an indication of the approximate range. 

So it seems that 4 is required number of additional bands and if some more future proofness is required then maybe it could be allowed to signal couple extra bands as well in order to take in to account future band allocations:

Proposal 3: One needs to be able to signal at least 4 additional bands, but in order to be absolutely future proof we propose to be able to signal 6 additional bands.
In the same LS RAN4 also answered whether there is need to prioritize camping on some specific bands if UE support more than one signalled bands.

Question c: if a cell belongs to multiple frequency bands and a UE supports these frequency bands, is there a need for any prioritisation between the supported frequency bands, when different RF requirements will be defined for these frequency bands?

Prioritization between supported frequency bands is still being discussed by RAN4, and details will be provided to RAN2 once RAN4 has concluded.

As RAN4 has not concluded anything yet it seems that there is no clear way forward on how to progress, thus it is proposed to wait until RAN4 progresses the issue further, although it would be possible to start drafting stage 3 CRs already in order to come up with ASN.1 proposal.
4
Conclusion
In this paper we analysed the need to signal additional information for the additional bands and it resulted in following proposals:
Proposal 1: In addition to band indicator one signals also UL carrier frequency for all the additional bands
Proposal 2: In addition to band indicator one signals also NS value for all the additional bands
Proposal 3: One needs to be able to signal at least 4 additional bands, but in order to be absolutely future proof we propose to be able to signal 6 additional bands.
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