3GPP TSG-RAN WG2 Meeting#73
Tdoc R2-111353
21 - 25 February 2011, Taipei, Taiwan
	Agenda item:
	7.1.1.1

	Source:
	ITRI

	Title:
	Discussion on MIMO Capability Indicated by UE Category

	Document for:
	Discussion and Decision


1. Introduction 
In RAN2#72bis meeting, discussion about how to interpret the UE category table has been raised [1], and the following consensus has been achieved. 
	Agreements:

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 bandcombination IE indicates true MIMO capabilities for that band/band combination


However, it is still FFS if one cell or every cell in any band combination should meet minimum MIMO capability indicated by the category. Thus, in this contribution, we provide our views on this issue and give the corresponding proposals.
2. Discussion
The UE category table in TS 36.306 is shown as follows [2]. 
Table 4.1-1: Downlink physical layer parameter values set by the field ue-Category
	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


So far, it is not clear how to interpreter the rightmost field, “Maximum number of supported layers for spatial multiplexing in DL”, in the UE category table. Two alternatives were discussed in the last RAN2 meeting: 

Alt 1: One cell in any band combination should meet MIMO capability indicated by the category

Alt 2: Every cell in any band combination should meet MIMO capability indicated by the category
From our point of view, we think this new interpretation in Rel-10 must be aligned with that in Rel-8/9. To our understanding, the MIMO capability in UE category table in Rel-8/9 indicates that every cell in any E-UTRA band supported by the UE should meet the MIMO capability indicated by the UE category table.

As a result, we think Alt 1 is not proper, because this interpretation does not align with that used in Rel-8/9. For example, suppose that a Rel-10 UE without supporting carrier aggregation supports two DL MIMO layers when operating on band 1, but only supports one DL MIMO layer when operating on band 5. Thus, based on the Agreement #2 (listed in Section 1) and this Alt 1, this Rel-10 UE may claim that it belongs to UE category 3 and support two-layer DL MIMO capability. However, when the UE operates in a Rel8/9 network, some mistakes may happen because the Rel-8/9 network may try to use two DL MIMO layers to communicate with the UE operating on the band 5.

On the other hand, Alt 2 seems to be an acceptable solution for UEs without supporting carrier aggregation. However, if we take carrier aggregation into consideration, this interpretation is not preferred, because it might be not easy for UEs to support the indicated MIMO capability in every cell in any supported band combination. For example, suppose that a Rel-10 UE has 4 receivers, and it can support 4x4 DL MIMO when operating on band 1 or band 5 without carrier aggregation. But when inter-band carrier aggregation (i.e., band 1 + band 5) is configured, the Rel-10 UE can only support 2x2 DL MIMO layers on each cell. As a result, based on the Alt 2 interpretation, this UE can only claim that it belongs to category 4. However, that may result in the case when the UE operates in a Rel-8/9 network, the Rel-8/9 network can only use two DL MIMO layers to serve the UE even though the UE can support 4 DL MIMO layers on each band.
Thus, based on the above discussion, we suggest to re-use the interpretation in Rel8/9 with the constraint that no CA is applied. More specifically, we propose that the field “Maximum number of supported layers for spatial multiplexing in DL” in UE-category table indicates that when CA is not configured, every cell in any supported E-UTRA band should meet the indicated MIMO capability in the UE category table.
Proposal 1: The field “Maximum number of supported layers for spatial multiplexing in DL” in UE-category table indicates that when CA is not configured, every cell in any supported E-UTRA band should meet the indicated MIMO capability in the UE category table.
In the Annex, the draft text proposal for TS 36.306 [2] is attached for reference. And we would like to suggest RAN2 to consider the proposed text in the Annex.

Proposal 2: Consider the text proposal in Annex to interpret the MIMO capability indicated by UE category table.
3. Conclusions

This contribution discusses about the interpretation of the MIMO capability indicated by UE-category table, and proposes that
Proposal 1: The field “Maximum number of supported layers for spatial multiplexing in DL” in UE-category table indicates that when CA is not configured, every cell in any supported E-UTRA band should meet the indicated MIMO capability in the UE category table.

Proposal 2: Consider the text proposal in Annex to interpret the MIMO capability indicated by UE category table.
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Annex (Text Proposal based on in-principle agreed CR in R2-110702 [3])
4.2.3
Physical channel parameters in downlink (DL)

4.2.3.1
Maximum number of supported layers for spatial multiplexing in DL

Defines the maximum number of supported layers for spatial multiplexing per UE when CA is not configured.
For each band and band combination specified in supportedBandCombination, the UE provides the corresponding MIMO capability.
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