TSG-RAN Working Group 4 (Radio) meeting #100-e	R4-2113951
Electronic Meeting, 16th – 26th August 2021

Source:	Ericsson, Nokia, Nokia Shanghai Bell, Verizon, KDDI, SoftBank, NTT DOCOMO, AT&T, SK Telecom, T-Mobile USA
Title:	1024 QAM Deployment Scenarios
Agenda item:	9.6.1
Document for:	Approval
1	Introduction
During RAN4#99-e meeting further details were discussed for DL 1024 QAM.  It was agreed and captured in WF on 1024 QAM BS class applicability [1] to further discuss the applicability of deployment scenarios for 1024QAM modulation scheme:BS class applicability
· Option 1: 1024QAM applicable for all BS classes
· Option 2: 1024QAM applicable to MR BS and LA BS, but not applicable for WA BS class
· Agreement in GTW:
· Further discuss the simulation assumption of SLS and LLS evaluation in this meeting, encourage companies to bring evaluation results for comparison in August RAN4 meeting; make decision on August RAN4 meeting for wide area BS class applicability. 
· FFS whether SLS evaluation needed or not to conclude this issue


Consequently, this topic was further discussed in RAN4#99bis-e however no consensus was reached, and further analysis was requested.  As such simulation results on link and system level are presented in companion paper [2]. Additional link simulations are provided and submitted in [3].   In this contribution, the views of the sourcing companies will be summarized on BS classes.  
2	Discussion
The WF [1] has captured agreement to “make decision on August RAN4 meeting for wide area BS class applicability”.  In this contribution we reiterate the need for introducing the higher order modulation which is applicable for all BS classes.  
It is known that the challenges of higher modulation are maintaining a consistent quality of service through a fading channel scenario.  During high traffic scenarios there is higher interference which may mean that SINR is generally not high enough to schedule 1024QAM and the modulation order is lowered, and/or additional MIMO streams can be utilized.  However, during the low traffic times and when the channel allows, SINR will be high and a single layer MIMO with maximum supported modulation is more optimal than rank 2 to maximize throughput.  The decision to apply 1024QAM or not can be done dynamically depending on SNR and channel conditions. High SNR can also occur in wide area cells for UEs close to the BS, especially in good channel conditions and there is no need to limit the BS capabilities.  
Observation 1: Higher over modulation can be used as opportunistic when channel conditions are favorable.
Differences between LTE and NR FR1 is the most comparable considering other frequency ranges in NR.  If considering the future, as more networks transition to NR from LTE-A a benefit to operators to upgrade without the need to adjust to deployment scenario and cell planning is a further aspect to consider.  There have been some differences raised but with little impact to overall deployment concerns.  
Observation 2: Deployment scenarios would change from LTE to NR if 1024 QAM does not support same BS classes in both generations.
During the past meetings (RAN4 #98bis-e, RAN4#99-e and RAN4#99bis-e) it was also clear that many companies including operators are concerned about narrowing down LTE specification in NR.  In other words, 5G would be less than 4G offerings when it comes to higher order modulation where similar RF technologies are concerned.  Furthermore, maximum achievable throughput would be diminished as LTE-A is being upgraded to NR when the operating channel bandwidth is same.
Observation 3: 5G should not be less maximum throughput compared to 4G when similar technology basis is concerned.

3	Conclusion
In this contribution the following key observations were highlighted:
Observation 1: Higher over modulation can be used as opportunistic when channel conditions are favorable.
Observation 2: Deployment scenarios would change from LTE to NR if 1024 QAM does not support same BS classes in both generations.
Observation 3: 5G should not be less maximum throughput compared to 4G when similar technology basis is concerned.
It is therefore with the reasonings presented above there is a clear conclusion to propose to not restrict the BS classes in NR for 1024QAM modulation.
Proposal: Selection Option 1 in [1].  Define 1024QAM RF requirements for all BS classes
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