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Discussion and decision
1 Introduction
The work item, small cell enhancements – physical layer aspects, was approved in RAN#62 [1]. The work scope with respect to 256QAM is:

· Spectrum efficiency enhancement with introduction of higher order modulation, i.e., 256QAM, in the downlink transmission, while keeping existing size of CQI feedback field and MCS indication.

In this contribution, we discuss UE category/capability for 256QAM support.

2 UE category/capability for 256QAM
After introducing DL 450Mbps class UEs (i.e. Category 9 and 10) addressing 3 DL CA, total 10 UE categories are supported by the specification today [2]. 
A question for 256QAM support is whether it is a separate UE capability independent of supported UE category or it is new additional UE category. We think it would be good to have a separate UE capability because this approach seems more general and applicable to the existing UE categories. Therefore, it is proposed for a UE to indicate explicitly the support for 256QAM in DL as a UE capability. In addition, it seems worth introducing at least one new UE category with 256QAM to enjoy maximum peak date rate [3]. 
Proposal: 
· Introduce separate UE capability independent of supported UE category. 
· UE to indicate explicitly the support for 256QAM in DL.
The increased spectral efficiency of 256QAM results in peak rate increase accordingly. Table 1 provides possible DL physical layer parameter values to support 256QAM based on current UE categories. The values for 256QAM are tentative, which are derived by reflecting 1.3x increased spectral efficiency of 256QAM. It can be finalized after deciding TBS for 256QAM. Then, next question is whether or not to support 256QAM for all the existing UE categories. From our perspective, it seems less attractive to support 256QAM for lower category UE, e.g. Category 1 and 2. Although it was proposed to support 256QAM for existing UE categories 3 – 10 [3], it is still debatable depending on market demand. 
Proposal: Discuss further which existing UE category support 256QAM

It is expected that the 256QAM performance requirements for different bands will be specified at different points in time. Therefore, it should be also possible for a UE to indicate support for 256QAM separately per band. It is RAN2 expertise whether this support should be indicated per band, or per band per band combination.

Proposal: UE capability signalling should enable the UE to signal per band whether it supports 256QAM or not.
Table 1: Possible DL physical layer parameter values to support 256QAM
	UE Category
	Maximum number of DL-SCH transport block bits received within a TTI (Note)
	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
[13728] (256QAM)
	10296
[13728] (256QAM)
	250368
	1

	Category 2
	51024
[68032] (256QAM)
	51024
[68032] (256QAM)
	1237248
	2

	Category 3
	102048
[136064] (256QAM)
	75376
[100502] (256QAM)
	1237248
	2

	Category 4
	150752
[201003] (256QAM)
	75376
[100502] (256QAM)
	1827072
	2

	Category 5
	299552
[399403] (256QAM)
	149776
[199702] (256QAM)
	3667200
	4

	Category 6
	301504
[402006] (256QAM)
	149776 (4 layers)
[199702] (4 layers, 256QAM)
75376 (2 layers)
[100502] (2 layers, 256QAM)
	3654144
	2 or 4

	Category 7
	301504
[402006] (256QAM)
	149776 (4 layers)
[199702] (4 layers, 256QAM)
75376 (2 layers)
[100502] (2 layers, 256QAM)
	3654144
	2 or 4

	Category 8
	2998560
[3998080] (256QAM)
	299856
[399808] (256QAM)
	35982720
	8

	Category 9
	452256
[603008] (256QAM)
	149776 (4 layers)
[199702] (4 layers, 256QAM)
75376 (2 layers)
[100502] (2 layers, 256QAM)
	5481216
	2 or 4

	Category 10
	452256
[603008] (256QAM)
	149776 (4 layers)
[199702] (4 layers, 256QAM)
75376 (2 layers)
[100502] (2 layers, 256QAM)
	5481216
	2 or 4


* FFS which existing UE category support 256QAM
3 Conclusion
For UE category/capability to support 256QAM, we propose the following:
Proposals: 
· Introduce separate UE capability independent of supported UE category. 

· UE to indicate explicitly the support for 256QAM in DL.
· Discuss further which existing UE category support 256QAM

· UE capability signalling should enable the UE to signal per band whether it supports 256QAM or not.
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