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RAN1 would like to thank RAN2 for the LS on reduced 1024 QAM capability [1]. The following assumptions were notified to RAN1 in the LS:
	RAN2 has discussed the impacts due to introduction of the reduced 1024 QAM capability pdsch-1024QAM-2MIMO-FR1-r17 based on R2-2212595. And the following agreements and assumptions were made in RAN2 regarding this capability understanding from RAN2 point of view:
[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 for LS reply

On bullet 2: “Assume to Extend supportedModulationOrderDL to include 1024 QAM (confirm with R1)”  
· Our understanding is that the intention for extending supportedModulationOrderDL to include 1024 QAM is to allow UE to report 1024 QAM for max data rate calculation in the hypothetical case it supports a larger modulation order e.g. 4096 QAM. While this assumption was proposed and did not have consensus in RAN1 in the past, we may discuss it further. Additionally, the following may be clarified

	supportedModulationOrderDL
Indicates the maximum supported modulation order to be applied for downlink in the carrier in the max data rate calculation as defined in 4.1.2. If included, the network may use a modulation order on this serving cell which is higher than the value indicated in this field as long as UE supports the modulation of higher value for downlink. If not included:
-	for FR1, the network uses the modulation order signalled per band i.e. [pdsch-1024QAM-FR1] pdsch-1024QAM-FR1-r17 or pdsch-1024QAM-2MIMO-FR1-r17 when [pdsch-1024QAM-FR1] pdsch-1024QAM-FR1-r17 or pdsch-1024QAM-2MIMO-FR1-r17 is signalled for the band, otherwise the network uses the modulation order signalled in pdsch-256QAM-FR1.
-	for FR2, the network uses the modulation order signalled per band i.e. pdsch-256QAM-FR2 if signalled. If not signalled in a given band, the network shall use the modulation order 64QAM.
In all the cases, it shall be ensured that the data rate does not exceed the max data rate (DataRate) and max data rate per CC (DataRateCC) according to TS 38.214 [12].


 
On bullet 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)” 
· A UE may report 256 QAM using supportedModulationOrderDL that allows a higher rate than 1024 QAM in this case. However, the max data rate calculation in 38.306 currently depends on max modulation order and max MIMO layers thereby treating both pdsch-1024QAM-2MIMO-FR1-r17 and pdsch-1024QAM-FR1-r17 in the same way for 4 MIMO layers for example. This issue could be further discussed.

On bullet 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)”
· This assumption is not clear. We think it is okay to clarify that scalingFactor-1024QAM-FR1-r17 should be applied if support of 1024 QAM is indicated for the band, if not, legacy scaling factor is applied. 

Conclusions

In this paper we discuss the assumptions made by RAN2 in their LS and make the following proposals:
· Clarify the text “[pdsch-1024QAM-FR1]” used in describing supportedModulationOrderDL in 38.306 
· Further discuss the RAN2 assumptions in bullets 2, 4 and 5 for the clarity of 38.306 and provide a LS reply  
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