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1 Introduction

This document presents the summary of email discussion/approval [106bis-e-R17-UE-features-1024QAM-01] during RAN1 #106bis-e. According to the Chairman’s Notes:
	[106bis-e-R17-UE-features-1024QAM-01] Email discussion UE features for DL 1024QAM for NR FR1 – Ralf (AT&T)
· 1st check point: October 14
· Final check point: October 19


The following was discussed and/or agreed during RAN1 #106bis-e within the scope of [106bis-e-R17-UE-features-1024QAM-01]. All proposals are based on the latest RAN1 UE features list for Rel-17 NR in [1].
2 Summary of Contributions Submitted to RAN1 #106bis-e
The following is the moderator’s summary of contributions submitted to RAN1 #106bis-e in this agenda item.
	 36. NR_DL1024QAM_FR1
	36-1
	1024QAM for PDSCH for FR1
	Support 1024QAM for PDSCH for FR1 including 1024QAM modulation scheme as defined in TS 38.211, MCS and CQI feedback tables based on 1024QAM modulation order as defined in TS 38.214.


	
	
	
	
	Per Band
	
	No
	
	Note from WI objective: DL PDSCH 1024QAM for FR1 should be defined as a per-band UE capability
	


	Company
	Summary

	Huawei/HiSilicon [2]
	 36. NR_DL1024QAM_FR1

36-1

1024QAM for PDSCH for FR1
Support 1024QAM for PDSCH for FR1 including 1024QAM modulation scheme as defined in TS 38.211, MCS and CQI feedback tables based on 1024QAM modulation order as defined in TS 38.214.

256QAM for PDSCH for FR1
Yes
No support of 1024 QAM for PDSCH
Per Band

Yes
No

Note from WI objective: DL PDSCH 1024QAM for FR1 should be defined as a per-band UE capability

Optional with capability signaling



	Samsung [3]
	 36. NR_DL1024QAM_FR1

36-1

1024QAM for PDSCH for FR1
Support 1024QAM for PDSCH for FR1 including 1024QAM modulation scheme as defined in TS 38.211, MCS and CQI feedback tables based on 1024QAM modulation order as defined in TS 38.214.

1-4

Yes

N/A

N/A

Per Band
No

No

Applicable only to FR1

N/A

Note from WI objective: DL PDSCH 1024QAM for FR1 should be defined as a per-band UE capability

Optional with capability signalling for FR1



	ZTE/Sanechips [4]
	 DL 1024QAM

DL 1024QAM


Supporting DL 1024QAM 

Yes

1024QAM modulation cannot be used for PDSCH transmission

Per band

No

No FR1 only
No
Optional


	Ericsson [5]
	There are capabilities for the scaling factor and supportedModulationOrderDL which are used in data rate calculations. Some background on the two data rate related capabilities is in [3]. 

If Rel-17 UE reports these parameters assuming the maximum modulation order of 1024-QAM, then if UE connects to a legacy network, there might be unnecessary reduction in peak rate, e.g. if UE indicates scaling factor of 0.75 with max 1024-QAM, but legacy NW interprets it as scaling factor 0.75 with max 256-QAM. 

The motivations for scalingFactor from Rel-15/16 are still applicable and hence scaling factors for 1024-QAM with same value range can be supported.

The supportedModulationOrderDL signaling from the UE leads to extremely low data rates that do not seem useful with 1024-QAM, for example, (e.g. when supportedModulationOrderDL = pi/2-BPSK, scalingFactor = 0.4). Therefore, there is no strong need to introduce a new capability supportedModulationOrderDL for 1024-QAM and the scaling factor is sufficient. However, supportedModulationOrderDL needs to be defined for data rate calculation when UE reports 1024-QAM support. For this out of below two options, we prefer Option 1.

Option 1 : Define supportedModulationDL = 1024QAM when UE indicates 1024QAM support for a band. 

Option 2 : Update the field description for existing capability supportedModulationOrderDL as shown below. 

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] if [pdsch-1024QAM-FR1] 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].

FSPC

No

N/A
N/A
We also note that a TP may also be needed e.g. to update the data rate formula (in 38.306) including definition of supportedModulationDL when UE indicates support of 1024-QAM.
( Adopt the UE feature group list in table (from section 2.1) for support of 1024-QAM. 

( For data rate calculation in 38.306, define supportedModulationDL = 1024QAM for carrier(s) in a band when UE indicates support of 1024QAM support for that band.  
 36. NR_DL1024QAM_FR1

36-1

1024QAM for PDSCH
Support 1024QAM for PDSCH for FR1 including 1024QAM modulation scheme as defined in TS 38.211, MCS and CQI feedback tables based on 1024QAM modulation order as defined in 38.214.

Per Band

No

Note from WI objective: DL PDSCH 1024QAM for FR1 should be defined as a per-band UE capability

Optional with capability signaling

36. NR_DL1024QAM_FR1

36-2

scalingFactor for 1024QAM
Indicates the scaling factor to be applied to the band in the max data rate calculation as defined in 4.1.2 when support of 1024-QAM is signalled for the band. 

Supported values 

[0.4, 0.75, 0.8, 1.0]
Optional with capability signaling


	Qualcomm Incorporated [6]
	The support of the 1024-QAM PDSCH in NR is limited only to FR1.  The field of “Need of FR1/FR2 differentiation” should explicitly states ‘FR1 only’.  Also, there is no need to differentiate between TDD and FDD band in FR1.  In addition, the gNB should be aware of the UE support of that feature.  Finally, the support of the 256-QAM should be prerequisite for the support of the 1024-QAM as the MCS/CQI tables are derived based on the 256-QAM MCS/CQI tables.
 36. NR_DL1024QAM_FR1

36-1

1024QAM for PDSCH for FR1

Support 1024QAM for PDSCH for FR1 including 1024QAM modulation scheme as defined in TS 38.211, MCS and CQI feedback tables based on 1024QAM modulation order as defined in TS 38.214.

FG 1-4
Yes
Per Band

No

FR1 Only
Note from WI objective: DL PDSCH 1024QAM for FR1 should be defined as a per-band UE capability
Optional 


	Nokia/Nokia Shanghai Bell [7]
	o
Add FG 1-4 as pre-requisite (256QAM) 

o
gNB needs to know if the feature is supported: yes

o
TDD/FDD differentiation: no

o
Optional with capability


3 Discussion/Approval Items during RAN1 #106bis-e 

After review of contributions submitted to RAN1 #106bis-e in this agenda item, the following topics were identified by the moderator for discussion/approval during RAN1 #106bis-e. Companies submitted the following views on the moderator’s proposals. 
3.1 FG 36-1: 1024QAM for PDSCH for FR1
Except for the need for TDD/FDD differentiation there seems to be consensus on introducing this feature group incl. the changes highlighted in red below.
Proposal: Agree the following feature group as baseline for further discussions during RAN1 #107-e incl. the changes highlighted in red below

· Try to resolve the need for TDD/FDD differentiation during RAN1 #106bis-e
	36. NR_DL1024QAM_FR1
	36-1
	1024QAM for PDSCH for FR1
	Support 1024QAM for PDSCH for FR1 including 1024QAM modulation scheme as defined in TS 38.211, MCS and CQI feedback tables based on 1024QAM modulation order as defined in TS 38.214.


	1-4
	Yes
	N/A
	No support of 1024 QAM for PDSCH
	Per Band
	[Yes/No]
	Applicable only to FR1
	N/A
	Note from WI objective: DL PDSCH 1024QAM for FR1 should be defined as a per-band UE capability
	Optional with capability signalling


	Company
	Comments/Questions/Suggestions

	NTT DOCOMO
	Agree with the proposal. Since this FG is per band, TDD/FDD differentiation is unnecessary (i.e., should be N/A).

	Nokia, NSB
	No need for TDD/FDD differentiation, especially considering the FG is defined per band. Otherwise Agree with FL proposal.

	ZTE,Sanechips
	No need for TDD/FDD differentiation considering this a per-band feature.

	Samsung
	Agree with the proposal. No need to for TDD/FDD differentiation.

	Intel
	Agree with the proposal. Remove TDD/FDD differentiation.


3.2 FG 36-2: scalingFactor for 1024QAM
One company proposed a new feature group 36-2 “scalingFactor for 1024QAM” (see Section 2 or [5] for details).

Proposal: Agree the following new feature group as baseline for further discussions during RAN1 #107-e
	36. NR_DL1024QAM_FR1
	36-2
	scalingFactor for 1024QAM
	Indicates the scaling factor to be applied to the band in the max data rate calculation as defined in 4.1.2 when support of 1024-QAM is signalled for the band. 


	
	
	
	
	
	
	
	
	Supported values 

[0.4, 0.75, 0.8, 1.0]
	Optional with capability signaling


	Company
	Comments/Questions/Suggestions

	NTT DOCOMO
	Agree with the proposal.

	Nokia, NSB
	Agree with the FG as baseline for further discussion. Supported values need further checking.

	ZTE,Sanechips
	Agree with the FG.

	Samsung
	Agree with the FG. 

	Intel
	OK with the proposal. 


4 Conclusion

After further discussion on the RAN1 email reflector the following was agreed as part of this email discussion:
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