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Introduction
[bookmark: _Ref178064866]RAN2 sent an LS on 1024-QAM UE capability in [1], asking for RAN1 confirmation on some aspects that RAN2 agreed. We discuss RAN1 replies for these issues.
Discussion
According to LS from RAN2, RAN2 made below agreements regarding the 1024-QAM UE capability pdsch-1024QAM-2MIMO-FR1-r17 and asks for confirmation from RAN1 on bullet 2, 4, 5. 
[1] Clarify that UE shall at most report one of pdsch-1024QAM-2MIMO-FR1-r17and pdsch-1024QAM-FR1-r17.
[2] Assume to Extend supportedModulationOrderDL to include 1024 QAM (confirm with R1). 
[3] The MIMO layer for 1024 QAM is Min (2, maxNumberMIMO-LayersPDSCH) for the CC where 1024 QAM is reported 
[4] Assume that Max data rate shall be derived from the higher data rate between 1024 QAM or 256 QAM for CC where 1024 QAM is indicated and the UE support reduced 1024 capability (confirm with R1)
[5] Assume to Clarify that both scalingFactor and scalingFactor-1024QAM-FR1-r17 can be included for in one per CC capability and legacy scalingFactor is used when non-1024 QAM is scheduled (confirm with R1)

Discussion on issue [2]
The purpose of supportedModulationOrderDL is to indicate a fake modulation order per CC that is used to calculate a data rate value for the carrier in the data rate formula. RAN1 discussed extending supportedModulationOrderDL in the 1024-QAM UE features discussion but did not agree to it because the scaling factors (scalingFactor and scalingFactor-1024QAM-FR1-r17) were considered sufficient to indicate lower peak data rate. 
[bookmark: _Toc127476569]Extension of supportModulationOrderDL is not required for indication of lower peak data rates for modulation orders larger than 256-QAM.
[bookmark: _Toc127476570]Extension of supportModulationOrderDL increases signaling overhead (per-CC-per-band-per-BC) without providing any meaningful peak data rate reduction benefits.
When the supportedModulationOrderDL is absent, the value of Qm in the data rate calculation according to a given modulation order (e.g. 256-QAM, 1024-QAM or even 4096-QAM capability) is set to the corresponding modulation order indicated per band. Therefore, there is no need to have an explicit extension of supportedModulationOrderDL to support 1024-QAM or larger modulation orders – it also unnecessarily increases signaling overhead.
Based on above discussion, we propose following. If needed, RAN1 can also provide more background to this answer in the LS to RAN2.
1. [bookmark: _Toc127536048]Regarding issue [2] in RAN2 LS, send below reply to RAN2
0. [bookmark: _Toc127536049]RAN1 does not see a need to extend the supportedModulationOrderDL to include 1024 QAM. 
Discussion on [4]
Note 3 in 38.306, 4.1.2 covers the max data rate “The approximate maximum data rate can be computed as the maximum of the approximate data rates computed using the above formula for each of the supported band or band combinations.”. This is applicable for both 1024-QAM capabilities, pdsch-1024QAM-2MIMO-FR1-r17and pdsch-1024QAM-FR1-r17 since different scaling factors may apply to 256-QAM and 1024-QAM as well. Our understanding is that Note 3 above covers the RAN2 assumption for issue 4. 
Based on above discussion, we propose following. 
1. [bookmark: _Toc127536050]Regarding issue [4] in RAN2 LS, send below reply to RAN2
1. [bookmark: _Toc127536051]RAN1 confirms the RAN2 assumption for issue [4] and it is RAN1 understanding that Note 3 in TS38.306, subclause 4.1.2 covers the agreement [4] in RAN2 LS.
Discussion on [5]
There are two parts to this issue: 
· “Whether both scalingFactor and scalingFactor-1024-QAM-FR1-r17) can be included in the capability”
· “legacy scalingFactor is used when non-1024 QAM is scheduled”
For the first part, it is correct that both scalingFactor and scalingFactor-1024QAM-FR1-r17 can be included in the capability. 
For the second part however, the legacy scalingFactor is used when non-1024 QAM is “configured”. When 1024-QAM is configured, the max data rate calculated in 38.306 follows the data rate calculated for 1024-QAM and it does not vary with the scheduled MCS value or modulation order value. 
Based on above discussion, we propose following including the clarification in red that it is based on configuration and not based on the scheduled modulation order. 
1. [bookmark: _Toc127536052]Regarding issue [5] in RAN2 LS, send below reply to RAN2
2. [bookmark: _Toc127536053]It is RAN1 understanding that “both scalingFactor and scalingFactor-1024QAM-FR1-r17 can be included for in one per CC capability and legacy scalingFactor is used when non-1024 QAM is configured”.

Conclusion
In the previous sections we made the following observations: 
Observation 1	Extension of supportModulationOrderDL is not required for indication of lower peak data rates for modulation orders larger than 256-QAM.
Observation 2	Extension of supportModulationOrderDL increases signaling overhead (per-CC-per-band-per-BC) without providing any meaningful peak data rate reduction benefits.

Based on the discussion in the previous sections we propose the following:
Proposal 1	Regarding issue [2] in RAN2 LS, send below reply to RAN2
	RAN1 does not see a need to extend the supportedModulationOrderDL to include 1024 QAM.
Proposal 2	Regarding issue [4] in RAN2 LS, send below reply to RAN2
	RAN1 confirms the RAN2 assumption for issue [4] and it is RAN1 understanding that Note 3 in TS38.306, subclause 4.1.2 covers the agreement [4] in RAN2 LS.
Proposal 3	Regarding issue [5] in RAN2 LS, send below reply to RAN2
	It is RAN1 understanding that “both scalingFactor and scalingFactor-1024QAM-FR1-r17 can be included for in one per CC capability and legacy scalingFactor is used when non-1024 QAM is configured”.
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