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[bookmark: _Toc116995841]Introduction
At RAN#98 meeting, the WI was approved to study the feasibility to support UL256 QAM [1] with the following objectives of the performance part. 
	UL 256QAM
· Specify the BS demodulation performance



In this paper, we present Nokia’s view on the open issues of 256QAM UL demodulation for discussion at RAN4#109. 
[bookmark: _Toc116995842]Discussion
Background
The introduction of FR2 UL 256 QAM for Rel-18 has been outlined in the WID [1], with an “aim to support a variety of research, marketing, and industrial use cases, such as super high-resolution imagery being uploaded to the cloud requiring Gbps data rate”.
RAN4 Demodulation will specify the performance of FR2 UL 256 QAM to enable this feature, specifically RAN4 will focus on the operating SNR, phase noise and other implementation aspects to define the BS demodulation performance of FR2 UL 256 QAM.
One open topic, relating to the SNR limit, was presented following discussion at RAN4#109 [5] which are discussed below.
Issue 1-3: SNR Limit
The following was agreed in the WF from RAN4#109 for Issue 1-3 [5].
	Way Forward: A new note to mandate AWGN offset reduction should be considered for clarification, but the wording is FFS.  The note is not intended to have impact on legacy requirements.



Issue 1-4: SNR Limit note wording
 The following was presented in the WF from RAN4#109 for Issue 1-4 [5].
	Way Forward: Companies are requested to review the following options for discussion at RAN4#110 
Option 1: Add note to “AWGN power level at the BS input” table:
NOTE X: For tests with modulation order 8, the AWGN level is reduced from the default by any value in the range max(0, given SNR - 20)dB to 16dB.
Option 2: Add note to specific (non-legacy) tests in the test requirement tables:
NOTE X: The AWGN level is reduced from the default by any value in the range max(0, given SNR - 20)dB to 16dB.
Option 3: Other options not precluded.



Initially we note that within the existing specifications, there are some requirements that exist above 20dB for FR2, as such it should be feasible to provide test setups to test these requirements, therefore it follows that a note may not need to be included, especially for requirements up to 22 dB.
[bookmark: _Toc158319987]RAN4 shall introduce requirements up to 22 dB within TS 38.104.
We further note that reaching an SNR over 20 dB could occur due to several reasons, not just modulation order. For example, if 8 Layer requirements are defined in FR2 with a realistic spatial channel model it is feasible that with 64 QAM or even 16 QAM an SNR of over 20 dB could be reached for performance requirements.
[bookmark: _Toc158319988]Future requirements could be above 20 dB SNR regardless of modulation order.
Thus, with this observation we believe that any note (if it is deemed to be required) which is included in the specification regarding the SNR limitation should be agnostic of modulation order.
[bookmark: _Toc158319989]RAN4 shall define a note for the SNR Limit which is agnostic of modulation order, if an issues with requirements at 22 dB is identified.
Therefore, if a note is required, the note should reflect option 2 proposed at RAN4#109.
[bookmark: _Toc158319990]If required, RAN4 shall add a note with the following wording: “NOTE X: The AWGN level is reduced from the default by any value in the range max(0, given SNR - 20)dB to 16dB.”.
[bookmark: _Toc116995848]Conclusion
Within this contribution we have discussed and introduced the demodulation requirements for UL 256 QAM. 
In the paper, the following Observations and Proposals were made:
Proposal 1: RAN4 shall introduce requirements up to 22 dB within TS 38.104.
Observation 1: Future requirements could be above 20 dB SNR regardless of modulation order.
Proposal 2: RAN4 shall define a note for the SNR Limit which is agnostic of modulation order, if an issues with requirements at 22 dB is identified.
Proposal 3: If required, RAN4 shall add a note with the following wording: “NOTE X: The AWGN level is reduced from the default by any value in the range max(0, given SNR - 20)dB to 16dB.”.
[bookmark: _Toc116995849]
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