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Discussion and decision
1 Introduction
For UE category/capability to support 256QAM, RAN1#77 made following agreements: 

Agreements:
· Introduce signaling to indicate UE support for 256QAM

· Whether or not the UE indicates support for 256QAM in a band specific or band agnostic manner should be decided by RAN4

· One new UE category with 256QAM is introduced

· ~4Gbps targeting 5CC, 8 layer MIMO with 256QAM

· “Total number of soft channel bits” [47 431 680 bits]
· FFS: Support existing UE categories or new UE category

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

2 UE category/capability for 256QAM

At RAN#63, the Rel-11 UE categories (i.e. Category 9 and 10) targeting DL 450Mbps were introduced. Therefore, total 10 UE categories are supported by the specification today [1]. In addition, there was a discussion at RAN#64 on introducing additional new UE categories [2], e.g. targeting DL 600Mbps. However, no decision was made and the issue would be revisited at RAN#65. Although the market demands are regional dependent, it seems that the interest on the high category UE is getting more attention. With respect to 256QAM support, we do not see much difference between support 256QAM for existing UE categories or introducing new UE categories. On the other hand, given that it was already agreed to introduce signaling to indicate UE support for 256QAM, it seems more generic to support 256QAM for existing UE categories. Furthermore, considering potential new UE category (as proposed in RAN#64) in the future, this approach would be more future-proof. 
Proposal: Support 256QAM for existing UE categories in addition to the new UE category with 256QAM targeting 4Gbps
Then, the next question is which existing UE categories support 256QAM. 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 UE categories 4, 5, 6, 7, 9, and 10 [3], it is still debatable depending on market demand. 
Under the assumption to adjust the “Maximum number of DL-SCH transport block bits received within a TTI” for 256QAM support, the supportable peak rate for each UE category increase accordingly. Table 1 provides possible DL physical layer parameter values to support 256QAM based on existing UE categories. The values for 256QAM are derived by current working assumption for 256QAM TBS in [4]. It can be finalized after deciding TBS for 256QAM. If 256QAM would be supported from Category 4 upward rather than from Category 6, DL 200Mbps could be additionally supported. In terms of DL peak rate, Category 5 with 256QAM does not have much difference with Category 6 with 256QAM. From our perspective, it would be acceptable to support 256QAM at least for UE categories 6, 7, 9, and 10. 

Proposal: Support 256QAM at least for existing UE categories 6, 7, 9, and 10.
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 4
	150752
[195792] (256QAM)
	75376
[97896] (256QAM)
	1827072
	2

	Category 5
	299552
Option1: [387536] (256QAM)

Option2: [391632] (256QAM)
	149776
Option1: [193768] (256QAM)

Option2: [195816] (256QAM)
	3667200
	4

	Category 6
	301504
[391584] (256QAM)
	149776 (4 layers)
Option1:

[193768](4 layers, 256QAM)

Option2:

[195816] (4 layers, 256QAM)

75376 (2 layers)
[97896] (2 layers, 256QAM)
	3654144
	2 or 4

	Category 7
	301504
[391584] (256QAM)
	149776 (4 layers)
Option1:

[193768](4 layers, 256QAM)

Option2:

[195816] (4 layers, 256QAM)

75376 (2 layers)
[97896] (2 layers, 256QAM)
	3654144
	2 or 4

	Category 8
	2998560
	299856
	35982720
	8

	Category 9
	452256
[587376] (256QAM)
	149776 (4 layers)
Option1:

[193768](4 layers, 256QAM)

Option2:

[195816] (4 layers, 256QAM)

75376 (2 layers)
[97896] (2 layers, 256QAM)
	5481216
	2 or 4

	Category 10
	452256
[587376] (256QAM)
	149776 (4 layers)
Option1:

[193768](4 layers, 256QAM)

Option2:

[195816] (4 layers, 256QAM)

75376 (2 layers)
[97896] (2 layers, 256QAM)
	5481216
	2 or 4

	Category 11
	Option1: [3875600] (256QAM)

Option2: [3916560] (256QAM)
	Option1: [387560] (256QAM)
Option2: [391656] (256QAM)
	[47431680]
	8


3 Conclusion

For UE category/capability to support 256QAM, we propose the following:

Proposals: 
· Support 256QAM for existing UE categories in addition to the new UE category with 256QAM targeting 4Gbps 

· Support 256QAM at least for existing UE categories 6, 7, 9, and 10
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