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1. Introduction
In RAN4 #58, a DRAFT LS [1] has been proposed in response to the RAN1 LS entitled “LS on Rel-10 UE category” [2].  The following LS statements were proposed:
1.
The support of number of DL spatial multiplexing layers implied by the Rel-8/9 category of a Rel-10 UE should be band agnostic. Optional signalling of increased number of spatial multiplexing layers support in band specific manner is added. 

2.
Bands are defined in a release independent manner. Any bands introduced in Rel-10 will also be Rel-8 compatible.

3.
When a UE signals Rel-8 Category 5, this UE is expected to support 64QAM on UL regardless of the Rel-10 Category.
A few comments were received regarding this LS and no agreement was reached at the end of the meeting. 

In this contribution, we discuss a few options for the group to consider.
2. Discussion
2.1. Number of MIMO Layers for Category 5-8

One of the comment received is the lack of details on the implied DL-MIMO layer support in the LS. Current RAN2 spec 36.306 states the following regarding UE category: 
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


There are a few options to capture the RAN4 agreements in the text by adding a Note to Categories 5 to 8.
Option 1: Adding a note: “NOTE: In the operating bands [list of operating bands] the number of supported layers may be less than the maximum for UE Categories [5-8] but is always greater than or equal to 2.”

Option 1’: Adding a note: “NOTE: In the operating bands [list of operating bands] the number of supported layers may be less than the maximum for UE Categories [5-8]”
· In order to be Rel-8/9 compatible, at least 2 layers have to be supported over all bands unless Cat 1 is declared as the Rel-8/9 category.

Option 2: Adding a note: “NOTE: Over at least one band or band combination, the maximum number of supported layers has to be satisfied. In all operating bands the number of supported layers is always greater than or equal to 2 for UE Categories [5-8]”

In the first option, a specific set of bands are identified for reduced number of MIMO layer support. Most likely low frequency bands could be identified, where it is hard to support a large number of antennas over the phone form factor. Option 1’ relaxes further the number of layer to 1, which is however a rare use case unless Cat 1 is declared for Rel-8/9 operation. 

In the second option, the maximum # of layers are required for at least one band (e.g., home band), and the requirements on other bands are relaxed to 2 (e.g., roaming bands). The advantage of this proposal is that UE could further optimize the RF and antenna system performance not only based on high/low frequency bands, but also home/roaming frequency.
2.2. 64QAM support

The group agreed that 64QAM support has to be consistent for Rel-8/9 and Rel-10 category due to modulation order dependent UL grant interpretation. However, one comment received is that 64QAM support for Cat 6-7 UE may imply additional capability on combined 64QAM and UL-MIMO capability. In order to avoid this potential implication, it is proposed to adopt the follow proposal

· A UE with Rel-8/9 Cat 5 is not allowed to declare Cat 6/7 as the extension Rel-10 category. This combination is not allowed due to inconsistent 64QAM UL support.

3. Conclusions

In this contribution provide the group with addition options on UE category definition. We suggest the group to consider both options on DL-MIMO layer support and inform RAN1/2 our decision. We further suggest to disallow the combination of Rel-8/9 Cat 5 and Rel-10 Cat 6/7 in RAN2 signaling.
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