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1 Introduction
In RAN#62 meeting, it was agreed to introduce new UE category(ies) to support 450Mbps in downlink [1]. The new DL category is proposed to take advantage of supporting 3 DL CA because the current Cat 6 and Cat7 are defined assuming the UE supports 2 DL CA or 4x4 MIMO. The details of the conclusion in RAN plenary are captured below for reference. 
RAN agrees to task RAN WGs (starting from RAN1) to introduce a new UE category(ies) with the following principles:

-
Define DL “450Mbps class” addressing 3DL CA with total aggregated bandwidth of 60MHz (example shown in [1])

-
The above DL category should be paired with UL categories with the same processing requirements as the existing UL Cat.6 and UL Cat.7

-
New UE category(ies) should be defined in release-11

-
RAN WGs should further discuss


-  “Physical layer parameter values”, “Total layer 2 buffer sizes“ and “Maximum number of bits of a MCH transport block received within a TTI” as defined in TS36.306


- Mechanisms to address backward compatibility

- RRC signalling

In this document, we provide our understanding on new UE category and discuss the issues for which RAN2 is responsible. 
2 Discussion
2.1 Number of new UE categories
LTE UE category defines a combined DL and UL capability. According to RAN plenary agreement, new UE capability to support 450Mbps is to be defined in downlink and the DL capability should be paired with UL categories with the same process requirements as the existing UL Cat 6 and UL Cat7. Therefore, we think that two new UE categories should be defined where the new DL capability is paired with existing UL Cat 6 and Cat7 as follows. 
· Cat 9 defines the new DL capability (450Mbps) and UL Cat 6 (50Mbps)
· Cat 10 defines the new DL capability(450Mbps) and UL Cat 7 (100Mbps)
Proposal 1:
Two new UE categories should be defined supporting the new DL capability of 450 Mbps, i.e. Cat 9 defining the new DL capability and UL Cat6, and Cat 10 defining new DL capability and UL Cat 7.
2.2 Total layer 2 buffer sizes
In [2], downlink physical layer parameter values for the new 450 Mbps DL category were provided as example, e.g. the value 452256 was provided for “Maximum number of DL-SCH transport block bits received within a TTI”. But, since it is related to physical layer we can leave it to RAN1 to confirm the downlink physical layer parameter values. 
From RAN2 point of view the total layer 2 buffer sizes need to be defined for the new categories. For determining the total layer 2 buffer sizes for the new categories, we can apply the same calculation rule used for the existing UE categories [3]. That is, the total layer 2 buffer size is set to (“Maximum number of DL-SCH transport block bits received within a TTI” + “Maximum number of UL-SCH transport block bits transmitted within a TTI”) * 0.075s. 
Assuming that RAN1 would confirm the value 452256 for “Maximum number of DL-SCH transport block bits received within a TTI” the total layer 2 buffer sizes of 4700000 bytes for Cat 9 and 5200000 bytes for Cat10 have been determined.
Table 4.1-3: Total layer 2 buffer sizes set by the field ue-Category
	UE Category
	Total layer 2 buffer size [bytes]

	Category 1
	150 000

	Category 2
	700 000

	Category 3
	1 400 000

	Category 4
	1 900 000

	Category 5
	3 500 000

	Category 6
	3 300 000

	Category 7
	3 800 000

	Category 8
	42 200 000

	Category 9
	4 700 000

	Category 10
	5 200 000


Proposal 2:
Total layer 2 buffer size is to be set to 4700000 bytes for Cat 9 and 5200000 bytes for Cat 10.
2.3 Backward compatibility

The new UE categories are to be introduced in Rel-11. Thus, to avoid any backwards compatibility issues with legacy eNBs, a Rel-11 UE supporting the new UE categories is required to indicate Rel-8 and, Rel-10 UE capabilities as well. As result, a Rel-11 UE is required to signal up to 3 UE categories. Furthermore, similar to Rel-10 CA, we can mandate the UE to indicate Cat 6 or Cat7 if the UE indicates one of the new UE categories. That is, the UE indicating Cat 9 shall also indicate category 6 and the UE indicating Cat 10 shall indicate Cat 7. 
Proposal 3: A Rel-11 UE supporting the new UE categories is required to signal up to 3 UE categories. Furthermore, the UE indicating Cat 9 shall also indicate Cat6, and the UE indicating Cat 10 shall indicate Cat 7.
3 Conclusion

In this contribution, we discussed the RAN2 related issues to define new UE categories supporting 450Mbps in downlink. Based on discussion in Section 2, we propose RAN2 to agree on the following proposals. 
Proposal 1:
Two new UE categories should be defined supporting the new DL capability of 450 Mbps, i.e. Cat 9 defining the new DL capability and UL Cat6, and Cat 10 defining new DL capability and UL Cat 7.
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Proposal 2:
Total layer 2 buffer size is to be set to 4700000 bytes for Cat 9 and 5200000 bytes for Cat 10.
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Proposal 3: A Rel-11 UE supporting the new UE categories is required to signal up to 3 UE categories. Furthermore, the UE indicating Cat 9 shall also indicate Cat6, and the UE indicating Cat 10 shall indicate Cat 7.

We also provide TS 36.306 and TS36.331 CR to introduce the new UE categories and required signaling in Rel-11 and Rel-12 in [4], [5], [6] an [7].
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