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1 Introduction

In RAN2#73bis meeting, the relation between MIMO capability defined in category and MIMO capability in supportedBandCombination-r10 was discussed. However, no conclusion was reached. In this contribution, we further discuss UE category related issues.
2 Discussion
First, we analyze how the UE MIMO capability is used by the eNB. There are the following 4 cases:

Case 1: R8/9 UE & R8/9 network

There is only the MIMO capability from ue-Category. Therefore, ue-Category should be used to indicate MIMO capability. Each band in supportedBandListEUTRA should fulfil the requirement of MIMO capability.
Case 2: R8/9 UE & R10 network

There is only the MIMO capability from ue-Category. Therefore, ue-Category should be used to indicate MIMO capability. Each band in supportedBandListEUTRA should fulfil the requirement of MIMO capability.
Case 3: R10 UE & R8/9 network

The eNB can only decode and identify the ue-Category. Therefore, ue-Category should be used to indicate MIMO capability. Considering backward compatibility, each band in supportedBandListEUTRA should fulfil the requirement of MIMO capability.
Case 4: R10 UE & R10 network

For R10 UE the supportedBandCombination-r10 field should always be contained in UE access capability to indicate the MIMO capability for non CA bands even if UE can not support CA. And according to the agreement in RAN2#72bis meeting, “bandcombination IE indicates true MIMO capabilities for that band/band combination”. Therefore, in this scenario, the supportedBandCombination-r10 is always used by the R10 eNB to know the UE MIMO capability of corresponding band/combination.
We summarize the usage of above parameters for different cases in below table:
Table 1 the usage of MIMO capability 
	
	R8/9 network
	R10 network

	R8/9 UE
	MIMO capability: ue-Category
Applicable Object: supportedBandListEUTRA
	MIMO capability: ue-Category
Applicable Object: supportedBandListEUTRA

	R10 UE
	MIMO capability: ue-Category
Applicable Object: supportedBandListEUTRA
	MIMO capability: supportedBandCombination-r10
Applicable Object: supportedBandCombination-r10


From above table, we can find:

Observation 1: The MIMO capability indicated by ue-Category is only applicable for supportedBandListEUTRA.

Observation 2: The MIMO capability indicated in supportedBandCombination-r10 is used by the R10 eNB for R10 and future release UE.
The main function of category in R10 UE is to indicate UE processing capability, not really MIMO capability (certainly, considering backward compatibility ue-Category also indicates MIMO capability in legacy network). If the MIMO capability indicated by UE category is maximum MIMO capability even for supportedBandCombination-r10, i.e. supportedBandCombination-r10 cannot signal more layer for a Rel-10 UE than the category implies, it will restrict UE implement and forbid UE applying higher MIMO capability. There is no clear benefit to have such restriction. Furthermore, according to attached excel document in RAN1 LS [1] as below, 
	#
	Feature group
	RAN1 recommendation

	2-5
	2-layer DL MIMO
	Optional for Category 1 Rel-10 UE
Mandatory for Category 2-8 Rel-10 UE

	2-6
	4-layer DL MIMO
	Optional for Category 1-4 Rel-10 UE.
Optional for Category 6 and 7 Rel-10 UE.
Mandatory for Category 5 and 8 Rel-10 UE

	2-6
	8-layer DL MIMO 
	Optional for Category 1-7 Rel-10 UE 
Mandatory for Category 8 Rel-10 UE


It seems that RAN1 also think supportedBandCombination-r10 can signal more for a Rel-10 UE than the category implies. Therefore, we suggest:
Proposal 1: The ue-Category (category 1-5) is only applicable for supportedBandListEUTRA, not applicable for supportedBandCombination-r10. 
Proposal 2: The MIMO capability indicated in supportedBandCombination-r10 can be more than implied by ue-Category.
In RAN4 LS [2], RAN4 has agreed that A Rel-10 UE must signal category combinations that lead to consistent support of uplink 64QAM. For example, a Rel-10 Cat 6/7 UE can only signal Rel-8 Cat 1-4 and a Rel-10 Cat 8 UE can only signal Rel-8 Cat 5. It should be captured in TS36.331.
Proposal 3：Capture RAN4 conclusion in TS36.331 that “a Rel-10 Cat 6/7 UE can only signal Rel-8 Cat 1-4 and a Rel-10 Cat 8 UE can only signal Rel-8 Cat 5”.
3 Conclusion

This paper discusses the MIMO capability. We suggest RAN2 adopts the following proposals and the corresponding CRs:

Proposal 1：The ue-Category (category 1-5) is only applicable for supportedBandListEUTRA, not applicable for supportedBandCombination-r10. 
Proposal 2：The MIMO capability indicated in supportedBandCombination-r10 can be more than implied by ue-Category.
Proposal 3：Capture RAN4 conclusion in TS36.331 that “a Rel-10 Cat 6/7 UE can only signal Rel-8 Cat 1-4 and a Rel-10 Cat 8 UE can only signal Rel-8 Cat 5”.
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