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1. Introduction

Issues regarding UE categories and capabilities have been extensively discussed across different RAN working groups. Some agreements from RAN4 could be found in [1]. Recently RAN2 discussed MIMO capability for UE Category however there was no agreement and RAN2 also wants to learn RAN4’s view regarding this issue. In previous RAN4 meeting this issue was discussed based on [2] however no consensus achieved. This contribution provides some further consideration on this issue.
2. Discussion
To provide background information we provide RAN2’s agreement in 72bis and 73 meeting:

Agreement in RAN2 72bis:

        1) FFS if one cell or every cell in any band combination should meet minimum MIMO capability indicated by the category

        2) At least one band combination should meet the processing requirements indicated by the category, i.e. some band combinations could have a lower processing requirement.

    3) Only extended MIMO signalling in band combination IE indicates true MIMO capabilities for that band/band combination
Agreement in RAN2 73:
        1) For backward compatibility, Category 1..5 MIMO capability from category shall be supported by any band signalled as part of Rel8/9 supportedband list

        2) FFS could the bandcombinationsignalling indicate more bands than covered by the Rel8/9 bandlist? Would this be allowed for some specific bands ?

From RAN4 point of view, so far the RAN4 related issue is that it is not clear how to interpret the last column “Maximum number of supported layers for spatial multiplexing in DL” in the UE category table (show in Appendix) especially for the UE categories other than 1 to 5, which leads to the FFS on whether the MIMO capability in UE category applies to any band combination or one band combination; one cell or every cell in a particular band combination at RAN2 72bis meeting. 
From agreement 3 in [1] we can deduce for UE category implied by the Rel-8/9 the DL MIMO capability indicated by UE category should be supported by any bands/band combinations. Applying the same rule to residual UE categories is a possible way forward and under this scenario, the “Maximum number of supported layers for spatial multiplexing in DL” could be interpreted as the minimum number of supported layers for spatial multiplexing in DL for any band/band combination as suggested by [2]. 
However some concerns are how to handle the discrepancy between the supported MIMO capability in a lower frequency spectrum, e.g. 450MHz, and the supported MIMO capability in a higher frequency spectrum, e.g. 2GHz, if both bands are to be supported on the same device. If the MIMO capability of a particular UE category is the minimum requirement for all band/band combination, the DL MIMO capability of lower frequency band may determine this UE’s category value. This leads to unnecessary restrictions on how such a UE could signal its MIMO capability in the higher frequency bands.
To solve this issue, we can consider the following way forward as suggested by [3]:
· Rel-10 UE is allowed to signal both “increased number” and “decreased number” of DL MIMO layers in the optional Rel-10 signalling;
In order to keep consistency to Rel-8/9 UE categories we further suggest that Rel-10 UE signals its Rel-8/9 and Rel-10 categories separately. Through this way, the backward compatibility is kept and it is more flexible to allow UE to indicate its Rel-10 DL MIMO capability in a band specific way.  The MIMO capability in Rel-10 UE category table will be overwritten if corresponding optional band specific signalling is transmitted; otherwise it is used as a default value.  Although all supported band combination could have a different MIMO capability with the optional band specific MIMO signalling, a UE should be mandated to support the default MIMO capability in at least one band/band combinations as a minimum requirement in UE category. 
Proposal 1: Rel-10 UE signals its Rel-8/9 and Rel-10 categories separately; Rel-10 UE is allowed to signal both “increased number” and “decreased number” of DL MIMO layers in the optional Rel-10 signalling;
Proposal 2: If proposal 1 is accepted, the MIMO capability of Rel-10 UE category could be interpreted as a default MIMO capability which shall be supported by at least one band/band combinations. 
3. Conclusion

This contribution discusses issues regarding Rel-10 MIMO capability and we suggest the two proposals provided in this contribution could be considered during Rel-10 UE MIMO capabilities specification work. 
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Appendix

Table 1: Downlink physical layer parameter values set by the field ue-Category (from 36.306)
	UE Category
	Maximum number of DL-SCH transport block bits received within a TTI
	Maximum number of bits of a DL-SCH transport block received within a TTI
	Total number of soft channel bits
	Maximum number of supported layers for spatial multiplexing in DL

	Category 1
	10296
	10296
	250368
	1

	Category 2
	51024
	51024
	1237248
	2

	Category 3
	102048
	75376
	1237248
	2

	Category 4
	150752
	75376
	1827072
	2

	Category 5
	299552
	149776
	3667200
	4

	Category 6
	301504
	149776 (4 layers)

75376 (2 layers)
	3667200
	2 or 4

	Category 7
	301504
	149776 (4 layers)

75376 (2 layers)
	3667200
	2 or 4

	Category 8
	2998560
	299856
	35982720
	8


