[bookmark: _Hlk491845607][bookmark: _Toc436619014][bookmark: _Toc436619251][bookmark: _Toc451844181][bookmark: _Toc466346620][bookmark: _Toc466348853]3GPP TSG-RAN WG4 Meeting #102-e	R4-2204203
Electronic Meeting, Feb. 21 - Mar. 3, 2022

Source:	China Unicom
Title:	On MSD mitigation for FDD HPUE
[bookmark: _GoBack]Agenda item:			9.36.2.3
Document for:	Approval
1. Introduction
In RAN4-101bis-e meeting, WF on MSD requirements for FDD HPUE [1] was agreed. And the investigation on reducing MSD part is quoted below:Sub-topic#3 Investigation on reducing MSD
Agreements:
1. There is no consensus made in this meeting on optional capability for half-duplex FDD, nor on reducing UE Tx power for large MSD band/bandwidth combinations.
2. Add square brackets in the R17 feature list for the following features:
[Issue 6-1: Support ot Hybrid duplex operation for HPUE FDD (Apple)]
[Issue 6-6: Support of MSD reduction for HPUE FDD (China Unicom)]

Wayforward:
Further discuss the methods for investigation on reducing MSD in next meeting to conclude the discussions.


This contribution discusses support of MSD reduction for HPUE FDD.
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In the previous meetings, some views were proposed that for certain FDD bands with narrow duplex gap, UE transmitting high Tx power at large bandwidth would cause negative impact to the DL performance. Even though from the WF [1] and TR38.861 resulted from the study item phase, it could be found out that the initial reference sensitivity degradation results from companies are not exceedingly large.
Observation 1: According to the reference sensitivity degradation recorded in the TR38.861, and from the results submitted by companies so far, there is no substantial sensitivity degradation compared to PC3.

In order to overcome some potential cases of high sensitivity degradation for FDD PC2 HPUE, a method of reducing UE Tx power was proposed in RAN4-101bis-e meeting. The UE Tx power reduction (power class fall-back) message can be signalled to UE by gNB configuration targeting to certain bandwidth configurations in FDD bands where the sensitivity degradation is exceedingly large.
Reducing UE Tx power (power class fall-back) is also used in EN-DC, inter-band CA, and TDD HPUEs when the percentage of uplink symbols transmitted exceeds the reported duty cycle capability. The proposed method to overcome exceedingly large MSD value shares similar concept, that the network allows the UE to reduce Tx power. Then the power class fall-back can then be applied for these potential cases of large sensitivity degradation.
Proposal: Network to signal power class fall-back to PC3 for FDD PC2 HPUE operation for specific band and bandwidth when the sensitivity degradation is severe.

Half duplex [2] and hybrid half-duplex [3] operations were also proposed as optional feature to reduce large MSD for certain band and bandwidth for FDD PC2. For half-duplex operation, a normal UE is fully capable of non-simultaneous UL and DL transmission with gNB scheduling. There is no need to introduce a UE capability in order to have the non-simultaneous UL and DL transmission feature. On hybrid half-duplex operation, introducing the capability will impact the RAN1 specification, as the current specification only supports half-duplex operation targeting for RedCap UE. Relevant texts from TS38.213 is quoted below:
“A half-duplex UE (HD-UE) in paired spectrum is not capable of simultaneous transmissions and receptions on a serving cell with paired spectrum. This clause is applicable for communication of a HD-UE on a serving cell with paired spectrum.
A HD-UE does not expect to detect a DCI format scheduling a reception in a set of symbols and detect a DCI format scheduling a transmission in any symbol from the set of symbols.
If a HD-UE is configured by higher layers to receive a PDCCH, or PDSCH, or CSI-RS, or DL PRS in a set of symbols, the HD-UE receives the PDCCH, or PDSCH, or CSI-RS, or DL PRS if the HD-UE does not detect a DCI format that indicates to the HD-UE to transmit a PUSCH, or PUCCH, or PRACH, or SRS in at least one symbol of the set of symbols; otherwise, the HD-UE does not receive the PDCCH, or PDSCH, or CSI-RS, or DL PRS in the set of symbols.”

Therefore, corresponding RAN1 changes would be needed in order to support the proposed hybrid half-duplex operation.

Observation 2: Current UE already support half-duplex operation with gNB scheduling, reporting the capability is not needed. 
Observation 3: Introducing Hybrid half-duplex operation will have impacts to RAN1 specification, as only conventional half-duplex operation is supported, targeting at RedCap UEs.
Proposal 2: Not to further consider half-duplex and hybrid half-duplex operations for FDD PC2 HPUE.

3. Conclusion
This contribution discusses the method of power class fall-back to PC3 for FDD PC2 HPUEs under the situations that the sensitivity degradation is severe.
The following observations and proposals are made:
Observation 1: According to the reference sensitivity degradation recorded in the TR38.861, and from the results submitted by companies so far, there is no substantial sensitivity degradation compared to PC3.
Proposal 1: Network to signal power class fall-back to PC3 for FDD PC2 HPUE operation for specific band and bandwidth when the sensitivity degradation is severe.
Observation 2: Current UE already support half-duplex operation with gNB scheduling, reporting the capability is not needed. 
Observation 3: Introducing Hybrid half-duplex operation will have impacts to RAN1 specification, as only conventional half-duplex operation is supported, targeting at RedCap UEs.
Proposal 2: Not to further consider half-duplex and hybrid half-duplex operations for FDD PC2 HPUE.
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