
3GPP TSG-RAN WG4 Meeting # 105	R4-2218328
Toulouse, France, 14 – 18 November 2022

[bookmark: Source]Agenda Item:	8.7.2
Source: 	Nokia, Nokia Shanghai Bell
[bookmark: Title]Title: 	Proposals on UE RF requirements for FR2-1 UL 256QAM
[bookmark: DocumentFor]Document for:	Approval


1.	Introduction
[bookmark: _Hlk67504958]The revised work item on NR RF requirements enhancement for frequency range 2 (FR2), Phase 3 was approved at TSG RAN#96 [1]. One of the objectives of this work item is to investigate and enable UL 256QAM for FR2-1. 
One of the main tasks to investigate and enable UL 256QAM for FR2-1 is to specify the UE RF requirements. This topic was discussed at TSG RAN4#104-bis-e and the WF was agreed [2]. This contribution provides proposals on UE RF requirements for FR2-1 UL 256QAM according to the agreed WF and the related discussion summarized in [3].

2.	Discussion
2.1.	EVM requirement for 39GHz
It was agreed in the WF [2]. 
· 3.5% EVM for 39GHz and using average value FFS for operating SNR with limited MCS.
· The limited MCS is the subset of MCS with 256QAM
· FFS on the list of MCS
· Decide the operating SNR based on list of MCS
· The target power class is PC1, PC2, and PC5.
The defined CP-OFDM/DFT-s-OFDM MCS with 256QAM are provided in Table 5.1.3.1-2 in TS 38.214 [4]. The table are extracted below where MCS 21 to 27 are with 256QAM.
Table 5.1.3.1-2: MCS index table 2 for PDSCH
	MCS Index
IMCS 
	Modulation Order
 Qm
	Target code Rate R x [1024]
	Spectral
efficiency

	0
	2
	120
	0.2344

	1
	2
	193
	0.3770

	2
	2
	308
	0.6016

	3
	2
	449
	0.8770

	4
	2
	602
	1.1758

	5
	4
	378
	1.4766

	6
	4
	434
	1.6953

	7
	4
	490
	1.9141

	8
	4
	553
	2.1602

	9
	4
	616
	2.4063

	10
	4
	658
	2.5703

	11
	6
	466
	2.7305

	12
	6
	517
	3.0293

	13
	6
	567
	3.3223

	14
	6
	616
	3.6094

	15
	6
	666
	3.9023

	16
	6
	719
	4.2129

	17
	6
	772
	4.5234

	18
	6
	822
	4.8164

	19
	6
	873
	5.1152

	20
	8
	682.5
	5.3320

	21
	8
	711
	5.5547

	22
	8
	754
	5.8906

	23
	8
	797
	6.2266

	24
	8
	841
	6.5703

	25
	8
	885
	6.9141

	26
	8
	916.5
	7.1602

	27
	8
	948
	7.4063

	28
	2
	reserved

	29
	4
	reserved

	30
	6
	reserved

	31
	8
	reserved



The simulation results with 256QAM using MCS 21 and MCS 23 presented at RAN4#104-bis are summarized in [3]. The simulation results showed that 256QAM using MCS 23 cannot provide throughput gain over 64QAM in the simulated fading channels over the simulated operating SNR. Therefore, it is proposed to limit MCS with 256QAM to 21 and 22 in the table above.
For the operating SNR, there was a proposal to adopt the average SNR (28 dB at 29GHz and 25 dB at 39GHz) above which 256QAM provides throughput gain over 64QAM from the simulation results presented at TSG RAN4#104-bis [3]. Our system level simulation results in [5] show that, a significant percentage of PC1/PC2/PC5 UE can achieve the target SNR at BS side above which 256QAM provides throughput gain over 64QAM at both 29 GHz (n257) and 39 GHz (n260) in all simulated scenarios using these operating SNR as target. Therefore, it is proposed to adopt 28 dB at 29GHz and 25 dB at 39GHz as the target operating SNR.

2.2	PTRS configuration
The following options were discussed at RAN4#104-bis but no agreement was made [3]. 
· Option 1: PTRS configuration shall be aligned with the UE’s recommended PTRS configuration. (IE PTRS-DensityRecommendationSetUL)
· Option 2: Using a fixed PTRS configuration for all devices for the EVM test:
· For CP-OFDM: LPT-RS = 1 and KPT-RS = 2
· 

For DFT-s-OFDM: (,)=(8, 4)
· Option 3: Others.
For option 1, we have question whether UE performance would be worse in the field if gNB cannot configure such PTRS for the UE, as this would impact gNB UL scheduling which need to consider all UEs under coverage, including the majority that would not have 256QAM UL scheduled. We consider the EVM test should ensure UE performance even though gNB cannot configure the recommended PTRS for the UE in the field. Therefore, it is proposed to adopt option 2 to use a fixed PTRS configuration for all devices for the EVM test.

2.3	Phase noise assumption on EVM budget
The following options were discussed at RAN4#104-bis but no agreement was made [3]. 
· [bookmark: OLE_LINK4][bookmark: OLE_LINK3]Option 1: Using the findings recorded in TR 38.803 on phase noise for mm-wave frequencies as a basis.
· Option 2: Others
Option 1 was not agreed by some companies, but the findings recorded in TR 38.803 [6] were thoroughly discussed in RAN4 before they were approved into the TR, and they were not targeted at any modulation scheme so should equally be applicable with 256QAM. It is proposed that opponents of option 1 should provide concrete alternative proposal to be discussed in RAN4 to progress the discussion in this topic.

4.	Conclusion
This contribution has provided proposals on UE RF requirements for FR2-1 UL 256QAM according to the agreed WF and the related discussion, they are summarized as follows:
Proposal 1: To limit MCS with 256QAM for 39GHz to 21 and 22 in Table 5.1.3.1-2 in TS 38.214.
Proposal 2: To adopt 28 dB at 29GHz and 25 dB at 39GHz as the target operating SNR.
Proposal 3: To adopt option 2 to use a fixed PTRS configuration for all devices for the EVM test.
Proposal 4: Opponents of using the findings recorded in TR 38.803 on phase noise for mm-wave frequencies as a basis should provide concrete alternative proposal to be discussed in RAN4 to progress the discussion in this topic.
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