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Introduction
R17 DL 1024QAM has been scoped out in the WID as a feature, when supported, not required at the per-UE level (should be per-band) [1].  The reason is that DL 1024QAM’s performance requirements impact UE receiver resources differently under different radio configurations. Conditions for its support should be carefully considered in the UE capability framework towards R17 conclusion. 
In R17, RAN4 has already ruled out DL 1024QAM conformance tests beyond 2 layers [1], and there is an on-going proposal to introduce a special fallback condition under MBS [2]. If DL 1024QAM were to be reported as a per-band capability, certain UE tiers will be forced to either (1) remove some band combos or (2) turn off DL 1024QAM. This adversely reduces application of 1024QAM and its benefits from network upgrade investments. Like conditional fallback under MBS service combo, per-band-per-BandCombo UE capability report is proposed for DL 1024QAM. 
Discussion
The adverse impact of restricting DL 1024QAM to per-band level UE capability reporting, but not per-band-per-BandCombo, is given in the following example. Assume
· an operator’s network has (1) a 20MHz low-band FDD as the coverage layer, (2) a 100MHz TDD as the baseline capacity layer, and (3) an extra 20MHz mid-band FDD for enhanced capacity. And
· a mid-/low-tier UE’s hardware can support a low-band FDD 2-layer 1024QAM with certain carrier aggregation limitations 
Within the baseline capacity layer coverage, the UE is designed to support the following band combo BC1: 
Table 1: BC1 with 1024QAM enabled  capable
	Carrier index
	Band number
	Supported BW
	DL MIMO layers
	Modulation scheme

	1
	A (FDD, 15k SCS)
	20M
	2
	1024QAM

	2
	B (TDD, 30k SCS)
	100M
	4
	256QAM


When the UE moves out of the BC1 TDD capacity layer, it may still be scheduled with 1024QAM in the coverage layer FDD.
When the UE is the operator’s service areas with an extra 20MHz mid-band FDD for enhanced capacity (BC2), supporting 3 DL carrier aggregation shown in Table 2 would be ideal. However, not all mid- or low-tier UEs are designed to support baseband processing required for less common scenarios. A trade-off capability report in Table 3 may be desirable for such UEs.
Table 2: BC2 with 1024QAM enabled  not capable
	Carrier index
	Band number
	Supported BW
	DL MIMO layers
	Modulation scheme

	1
	A (FDD, 15k SCS)
	20M
	2
	1024QAM

	2
	B (TDD, 30k SCS)
	100M
	4
	256QAM

	3
	C (FDD, 15k SCS)
	20M
	4
	256QAM


                                    
Table 3: BC2 with 1024QAM disabled  capable
	Carrier index
	Band number
	Supported BW
	DL MIMO layers
	Modulation scheme

	1
	A (FDD, 15k SCS)
	20M
	2
	256QAM

	2
	B (TDD, 15k SCS)
	100M
	4
	256QAM

	3
	C (FDD, 15k SCS)
	20M
	4
	256QAM



Consider a sizable number of UEs can support Table 1 and Table 3 configuration but not Table 2. If 1024QAM were to be per-band reporting, this type of UEs can report its capability in only one of the two cases below:
· Case 1: The UE claims 1024QAM support only for Band A and BC1, but excludes BC2 due to the possibility of Table 2 configuration beyond its capability.
· Case 2: The UE gives up 1024QAM across the board and adds BC2 to its report, since Table 3 config provides the higher peak data rate compared to Table 1. However, the UE will lose 1024QAM in Band A and BC1.
Either case would not fully reap benefits from operators’ investments in their network upgrades. Case 2 would disable the application of 1024QAM from non-top-tiers UEs, which can be a significant number, while Case 1 would disable those UEs from accessing the extra mid-band FDD capacity layer in BC2. 
Per-band per-BandCombo report can resolve these 1024QAM dilemmas and enable mid-/lower-tier UE support for both BC1 via Table 1 and BC2 via Table 3, which will help maximize the value of 1024QAM deployment.      
Conclusion
In R17, RAN4 has already ruled out DL 1024QAM conformance tests beyond 2 layers [1], and there is an on-going proposal to introduce a special fallback condition under MBS [2]. If DL 1024QAM were to be reported as a per-band capability, certain UE tiers will be forced to either remove certain band combos or turn off DL 1024QAM completely for best carrier aggregation support. This adversely reduces application of 1024QAM and its benefits from the network upgrade. Like conditional fallback under MBS service combo, per-band-per-BandCombo UE capability report should be adopted for DL 1024QAM.
[bookmark: _Hlk104800206]Proposal [3, 4]: Change UE capability report type from “Per Band” to “Per FS” for the following Rel-17 UE features.
· FG36-1: 1024QAM for PDSCH for FR1
· FG36-1a: 1024QAM for PDSCH for FR1 with maximum 2 MIMO layers restriction
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