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1 Introduction
The CR [1] was agreed at the last RAN Plenary #56 meeting from RAN2 to solve the multiband support capability issue for idle mode UEs. This issue was felt serious enough to justify a release 8 CR in RAN2 and RAN Plenary impacting asn.1.

This paper summarizes the issue again in the first part then explains why RAN3 is impacted for connected UEs to complete the solution.

2 Background of the multiband issue addressed at last RAN2/RANP#56 for idle mode UEs
1. Because of the overlap of the various bands as defined by RAN4, a given carrier (and therefore cell) can belong to multiple bands e.g. band 12 and band 17.
2. a UE reports in its radio capabilities the bands for which it has been certified e.g. it supports all bandwidths in that band. However, due to the band overlap, it doesn’t mean that this UE would not be able to operate in a cell of another band. For example, a UE may be certified for (and report) band 17 only but may still be able to operate in a cell operating in band 12. 
Because of the two points here-above, RAN2 has introduced in the CR [1] the broadcast by a cell over SIB1 of the (prioritized) list of all bands of certified UEs which it can accept. Therefore the UE can do the match between the bands accepted by the cell, and the bands it supports. If the match succeeds, the UE can camp on the cell. 
In the example above, without the RAN2 CR, the cell can only currently broadcast one operating band (“band 12”) while it could actually happen that it can also accept UEs certified band 17. Therefore a UE supporting only band 17 (i.e. certified band 17 only) would currently simply not try camping on that cell. With the RAN2 CR, the same cell will newly broadcast “both band 12 and band 17 UEs are accepted” and the same UE supporting only band 17 will now be able to camp on it. (this can thus save undergoing all certification tests of band 12 for those band 17 UEs).
RAN2 CR in [1] therefore solves the camping in idle mode scenario. It is worth noting that RAN2 felt the change so important that they made a Rel8 CR with asn.1 impact.

However it doesn’t solve the handover scenario for which RAN3 is involved as explained in the following section.
3 Handover scenario and multiband issue in RAN3 for connected UEs
The “bands match” checking must also be supported in a handover scenario. One reason is that the target eNB will build an RRC Handover Command message which includes a target EARFCN. The EARFCN constitutes an identifier for both (carrier and band) operated by the target cell. If the UE doesn’t support that band, the handover will therefore fail.
For example, a UE supporting only band 17 is served by cell 1 of eNB1. eNB1 is considering as candidate cell for a handover a cell 2 in eNB2. If cell 2 can only support UEs of band 12 the RRC handover message will include an EARFCN of band 12 and the handover will fail. In contrast, if cell 2 is able to accept UEs supporting either band 12 and 17 then eNB2 could build an RRC handover message with EARFCN of band 17 for the same UE and the handover will succeed (in this example, eNB2 can learn that UE is supporting only band 17 from the source to target RRC container).  
From the example above, one can see that it is essential that eNB1 can learn in advance all the bands which are supported by the cells of eNB2. This would enable selecting a better successful candidate cell than cell 2 if cell 2 only supports band 12 or simply enable keeping the UE under cell 1 if the handover is not critical. 
However today eNB1 learns from eNB2 through the X2 Setup procedure only one EARFCN per eNB2 cell. This means that the X2 protocol currently only allows to communicate one supported band per cell of a neighbour eNB. In a similar way as RAN2 did over the radio, RAN3 therefore needs to find a way to newly indicate a list of supported bands per cell over X2. Possible solutions are:
Solution 1 “implicit knowledge”

Imagine a network featuring a strict uniform mapping between carriers and bands throughout the whole network. Then nothing needs to be done. For example, any eNB cell in the network indicating EARFCN of band 12 means that it exactly can support UEs of band 12 and 17 and this knowledge is shared and known by all eNBs of that network uniformly.
However the assumption behind this solution 1 is very strong. Feedback from operators is appreciated?

Solution 2 is “O&M configuration”
For all networks where solution 1 does not apply, one could of course configure each and every eNB 1 in the network with the bands supported all cells of all neighbouring eNB2(s). However this solution contradicts all the efforts made in LTE as part of the SON cornerstone feature through the X2 Setup procedure for allowing an automated configuration between neighbouring eNBs. 
Solution 3 by “X2 protocol change”
If solution 1 cannot apply in all networks and solution 2 is felt too tedious, then X2 Setup procedure needs to be extended to allow signalling multiple bands (or EARFCNs) per neighbour eNB cell. Indeed, the current Served Cell Information IE in the X2 Setup procedure only enables signalling one EARFCN (or band) per neighbour eNB cell.
4 Conclusion and Proposal
This paper has explained the multiband support issue solved at last RAN2 for idle mode UEs and why solving the same issue for connected mode UEs involve RAN3.

Since RAN2 and RAN Plenary#56 agreed on a release 8 CR at their last meeting changing asn.1, we suggest RAN3 to not overlook that new issue and enable a RAN3 solution on time for release 11 since it is still possible.
If solution 3 reveals confirmed, Alcatel-Lucent has provided a draft RAN3 CR for release 11 in tdoc R3-121658. 
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