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1 Introduction

In RAN2#73 meeting, UE Category and MIMO capability were discussed, and the following conclusions were achieved:
	Agreements:

1) For backward compatibility, Category 1..5 MIMO capability from category shall be supported by any band signalled as part of Rel89 supportedband list


However, an issue that “FFS could the bandcombinationsignalling indicate more bands than covered by the Rel89 bandlist? Would this be allowed for some specific bands?” was remained [1]. In this contribution, we further study the topic and share our opinions.
2 Discussion
In general, UE MIMO capabilities in different frequency bands are different (e.g. the supporting number of MIMO layers in the lower frequency bands is likely less than that in the higher frequency bands). Considering backward compatibility, RAN2 has concluded that Category 1-5 MIMO capability from category shall be supported by any band signaled as part of Rel8/9 supportedBandListEUTRA. However, it means that the lower frequency band’s DL MIMO capability is the short board and UE’s category value is determined by the capability in the lower frequency band. It results that the category can not reflect UE’s MIMO capability in the higher frequency bands. 
In last RAN2 meeting, a solution for the issue was presented that the low frequency bands are regarded as specific bands and are not put in the Rel8/9 supportedBandListEUTRA. With the solution, we see two potential issues

2.1 Mobility Failure

If a R10 UE accesses to a Rel8/9 network, the network considers the specific bands are not supported by the UE since the Rel8/9 network cannot decode supportedBandCombination-r10 and only identifies the Rel8/9 supportedBandListEUTRA. Rel8/9 network will not configure the measurement for the neighbour cells on the specific bands if there are neighbour cells on the specific bands. The UE can not report measurement result to assist the possible handover to the cells on the special bands, regardless the version of the cells on that band, and the UE in fact supports it only with lower capability.
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Figure1 Handover from R8/9 cell to R8/9/10 cell on special band

Also, the UE in R10 network can not handover to the R8/9 special cell on the special band, since R8/9 network think the UE can not support the bands
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Figure2 Handover from R10 cell to R8/9 cell on special band
2.2 Impact on the IE related to need for gap

In addition, there are some impacts to measurement capability and require some additional bits of gap indicator for special bands compared with R8/9 mechanism. For example, there are 3 bands (X1, X2, X3) in supportedBandListEUTRA, and 2 special bands (X4, X5) in supportedBandCombination-r10, see Figure3. 
	Need for gap

	Band X1

(measured cell)
	Band X2 (measured cell)
	Band X3
(measured cell)
	Band X4 (measured cell)
	Band X5
(measured cell)

	serving cell on Band X1 in non-CA case
	y/n
	y/n
	y/n
	y/n
	y/n

	serving cell on Band X2 in non-CA case
	y/n
	y/n
	y/n
	y/n
	y/n

	serving cell on Band X3 in non-CA case
	y/n
	y/n
	y/n
	y/n
	y/n

	serving cell on Band X4 in non-CA case
	y/n
	y/n
	y/n
	y/n
	y/n

	serving cell on Band X5 in non-CA case
	y/n
	y/n
	y/n
	y/n
	y/n

	Combination 1 in CA case
	y/n
	y/n
	y/n
	y/n
	y/n

	….
	y/n
	y/n
	y/n
	y/n
	y/n


Figure3 Bitmap in measurement capability
According to current specification, only the yellow-highlighted parts present in R8/9 IE. For Rel10 IE, the green-highlighted parts are additionally needed. According to current specification, each bit in the bitmap for both rel8/9 and rel10 corresponds to one supported E-UTRA band listed in the same order as in supportedBandListEUTRA. Definitely more specification change is needed. 
In R10, the intention of introducing special band in supportedBandCombination-r10 is to achieve both higher category and indicating the support of lower frequency bands. However, this would cause problems for mobility and impacts the specification. If it is only some specification impact due to the mentioned seconded issue, it is acceptable. However the mobility problem is vital. So the idea of special band is undesirable. Considering the possible complexity and problem, this kind of optimization is not needed.
Proposal:
No specific band mechanism is introduced for the MIMO capability.
3 Conclusion

This paper discusses the potential issues caused by the idea of specific band, i.e. mobility failure, and change on the IE related to need for gap. We suggest RAN2 adopts the following proposal and the corresponding CR [3]:

Proposal:
No specific band mechanism is introduced for the MIMO capability.
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