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1 Introduction
CA and MIMO capabilities were discussed in the last RAN2 meeting [1] [2], and in RAN#50 meeting two CRs [3] [4] were approved to introduce UE category, but the CA and MIMO capabilities in detail are not defined yet. This contribution gives our consideration on Rel-10 UE capability based on the agreed CR, RAN1’s LS [5] and RAN4’s LS [6].

2 Discussion
2.1 Clarification on UE category 6 and 7
The new UE category 6-8 is shown below [4]:
	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


For category 6 and 7 UE, there are two combinations (highlighted in blue color as above):

· Combination 1: 4 layers MIMO+ non-CA;

· Combination 2: 2 layers MIMO+ CA (2 CCs)
Considering on the UE capability, there are two understandings:

1) Understanding 1: UE should support either one of the combinations;
2) Understanding 2: UE should support both of the combinations.
Proposal 1: RAN2 is proposed to clarify whether category 6/7 UE should support both combinations.
If the understanding 1 is correct and UE could just support one of the combinations, when UE just support the combination 2 (2 layers MIMO+ CA (2 CCs)), the UE category just indicates UE’s CA capability, and it is not clear for the UE capability in non-CA case. For this case, in which the category 6/7 UE just supports CA, there are two methods to reveal the non-CA capability:
Method 1: Non-CA capability is only indicated by other explicit capability signaling for UE category 6/7. 

Method 2: Non-CA capability is based on the legacy UE category (1-5).
As UE category (1-5) is mandatory in UE capability signaling, it can always be used as a reference. Therefore, if method 1 is adopted, and when there is no explicit capability signaling for UE category 6/7’s non-CA capability, the legacy UE category (1-5) can also be used as reference.
Thus, we propose to clarify UE category 6/7 with the proposal.
Proposal 2: For UE category 6/7, if UE could only support the combination of “2 layers MIMO+ CA (2 CCs)”, RAN2 is proposed to clarify how to explain the UE’s non-CA capability, method 1 or method 2.
2.2 Relationship between explicit MIMO capability signaling and UE category
As mentioned in RAN4’s LS [6], DL and UL MIMO capability per frequency band should be explicitly signaling, which is also indicated from the UE category. If the explicitly signalled MIMO capability is different from the one indicated in UE category, how to realize the real MIMO capability? There are two alternatives:
Alt 1): Explicit MIMO capability on each band is not lower than that indicated by UE category, and on certain band it can higher than that;

Alt 2): Explicit MIMO capability on certain band can be lower than that indicated by UE category.
From RAN1 LS [7], it is said that “Existing UE categories (UE cat 1-5) can be extended in Rel-10 with this signaling to support UL MIMO”, which means that the explicit signaled MIMO capability should be higher than the current MIMO capability indicated by UE category. Therefore, Alt 1) seems more reasonable. 
Proposal 3: The explicitly signalled MIMO capability on each band should not be lower than the MIMO capability indicated by UE category, and can override the MIMO capability defined by UE category.
2.3 Relationship between explicit CA capability signaling and UE category
As discussed in section 2.2, the explicit MIMO capability signaling can be equal or higher than the one indicated by UE category, and override it. It means that the MIMO capability is independent of UE category. And there is a similar consideration about the CA capability: is the CA capability also independent of UE category? For example, whether Rel-10 UE of category 1-5 can also support CA? And we propose to clarity this:

Proposal 4: RAN2 is proposed to clarify whether the CA capability is independent of UE category, e.g., whether Rel-10 UE of category 1-5 can also support CA.
3 Conclusion

In this contribution, we discussed some considerations on UE capability and give following proposals:
Proposal 1: RAN2 is proposed to clarify whether category 6/7 UE should support both combinations.
Proposal 2: For UE category 6/7, if UE could only support the combination of “2 layers MIMO+ CA (2 CCs)”, RAN2 is proposed to clarify how to explain the UE’s non-CA capability, method 1 or method 2.
Proposal 3: The explicitly signalled MIMO capability on each band should not be lower than the MIMO capability indicated by UE category, and can override the MIMO capability defined by UE category.
Proposal 4: RAN2 is proposed to clarify whether the CA capability is independent of UE category, e.g., whether Rel-10 UE of category 1-5 can also support CA.
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