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Introduction
In Rel-17, HPUE PC2/PC1.5 for TDD bands n41/n77/n78/n79 are considered. Besides, there will be new market demand from operators about extension of cell coverage for lower-frequency NR SA FDD band. In RAN-Plenary#93 meeting, middle and low FDD bands were mentioned (e.g., n1, n3, n5 and n28). However, to introduce HPUE for FDD bands could require high MSD requirement and cause following system performance degradation. Thus half-duplex operation can be used as optional capability for reducing FDD band MSD issue. In the contribution, further consideration of optional capability of FDD half-duplex operation and MSD issue are provided.   
Discussion 
The objectives of new WID [1] about high power UE (power class 2) for NR FDD band are shown as follows. 
	The objectives of the core part are as follows, taking all the outcome from SI captured in TR 38.861 into account,
1) Specify RF requirements for n1 and n3 to support both 1Tx and 2Tx architecture
2) Specify UE maximum output power, Tx power tolerance for band n1 and n3.
3) Specify A-MPR requirements for band n1 and n3 if needed
4) Specify PC2 MSD requirements for NR band n1 and n3.
· Investigate HD-duplex solution which targets at reduce MSD.
Note 1: The ability to define 1Tx and 2Tx requirements is subject to data availability. If sufficient data is not available and/or agreement cannot be reached, the work item can be closed as long as one set of requirements is defined.
Note 2: The applicability of requirements and optional or mandatory for features can be further discussed.



In RAN-Plenary#93 meeting, middle and low FDD bands were discussed (e.g., n1, n3, n5 and n28).
Observation 1: In RAN-Plenary#93 meeting, regarding PC2 FDD bands, middle and low FDD bands (e.g., n1, n3, n5 and n28) were discussed in first round.
For PC2 FDD bands with CBW>20MHz, there could be high MSD requirement and following system performance degradation. Half-duplex operation can be considered as optional capability for reducing MSD issue of PC2 FDD bands. MSD issue could be even worse once PC1.5 is not precluded.

Observation 2: For PC2 FDD bands with CBW>20MHz, there could be high MSD requirement (e.g., CIM5 MSD) and following system performance degradation. Half-duplex operation can be used as optional capability for reducing MSD issue of PC2 FDD bands. MSD issue could be even worse once PC1.5 is not precluded.

Regarding HPUE PC2 FDD bands, benefits of including half-duplex operation as optional capability are as follows:
1. Restricting UL wide CBW to narrow CBW for FDD PC2 bands could still need RX MSD based on observations. UL CBW restriction is avoided by enabling half-duplex operation. 
2. Once half-duplex is enabled, there is no RX RESENS degradation due to TX. No MSD issue is expected.   

Observation 3: Restricting UL wide CBW to narrow CBW for FDD PC2 bands could mitigate MSD issue rather than remove it. Restricting CBW causes throughput degradation. There is no UL CBW restriction by enabling half-duplex operation. 

Observation 4: Regarding HPUE FDD band without MSD issue, half-duplex operation is not enabled.  
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As indicated by R4-2109763[2], R4-2110798[3], and R4-2111446[4], regarding PC2 TX with 50% duty cycle and 40MHz CBW, there is UL throughput gain compared with PC3 TX with 100% duty cycle.  
Observation 5: As indicated by R4-2109763, R4-2110798, and R4-2111446, regarding PC2 TX with 50% duty cycle and 40MHz CBW, there is UL throughput gain compared with PC3 TX with 100% duty cycle.  
Observation 6: Half-duplex operation can be enabled to 1Tx or 2Tx architecture if necessary. 
Proposal 1: Enabling half-duplex operation removes MSD issue for HPUE FDD bands. To define UE per-band optional capability for half-duplex operation in FDD bands irrespective of 1Tx or 2Tx architecture. If the capability is not enabled, REFSENS MSD requirement still applies for RX with MSD issue.   

Conclusion
In the contribution, further consideration of optional capability of FDD half-duplex operation and MSD issue are provided.
Observation 1: In RAN-Plenary#93 meeting, regarding PC2 FDD bands, middle and low FDD bands (e.g., n1, n3, n5 and n28) were discussed in first round.
Observation 2: For PC2 FDD bands with CBW>20MHz, there could be high MSD requirement (e.g., CIM5 MSD) and following system performance degradation. Half-duplex operation can be used as optional capability for reducing MSD issue of PC2 FDD bands. MSD issue could be even worse once PC1.5 is not precluded.

Observation 3: Restricting UL wide CBW to narrow CBW for FDD PC2 bands could mitigate MSD issue rather than remove it. Restricting CBW causes throughput degradation. There is no UL CBW restriction by enabling half-duplex operation. 

Observation 4: Regarding HPUE FDD band without MSD issue, half-duplex operation is not enabled.  

Observation 5: As indicated by R4-2109763, R4-2110798, and R4-2111446, regarding PC2 TX with 50% duty cycle and 40MHz CBW, there is UL throughput gain compared with PC3 TX with 100% duty cycle. 

Observation 6: Half-duplex operation can be enabled to 1Tx or 2Tx architecture if necessary. 

Proposal 1: Enabling half-duplex operation removes MSD issue for HPUE FDD bands. To define UE per-band optional capability for half-duplex operation in FDD bands irrespective of 1Tx or 2Tx architecture. If the capability is not enabled, REFSENS MSD requirement still applies for RX with MSD issue.   
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