	
3GPP TSG RAN WG1 #117			R1-2404097
Fukuoka, Japan, May 20th – 24th, 2024

[bookmark: Source]Agenda item:	8.1
Source: 	Samsung
Title: 	Discussion on twoPHRmode for single-DCI based STx2P
[bookmark: DocumentFor]Document for:	Discussion and Decision

Introduction
[bookmark: _GoBack]This contribution is for Samsung’s view regarding twoPHRmode for single-DCI based STx2P in Rel-18 MIMO [1].

[bookmark: _Toc131604774]UL precoding indication for multi-panel transmission
In RAN1#114 and 114bis, the following agreements on PHR enhancement for STx2P were endorsed. 
	Agreement
On unified TCI framework extension for S-DCI based MTRP, if twoPHRMode is configured, and two SRS resource sets for CB/NCB and multipanelScheme for SDM/SFN are configured:
· If the UE determines that one or both Type 1 PHRs are based on an actual PUSCH transmission
· If the actual PUSCH transmission applies both first and second indicated joint/UL TCI states, the UE provides the first {power headroom, configured maximum output power} associated with the first indicated joint/UL TCI state for the actual PUSCH transmission, and the second {power headroom, configured maximum output power} associated with the second indicated joint/UL TCI state for the actual PUSCH transmission
· If the actual PUSCH transmission applies only the first indicated joint/UL TCI state, the UE provides the first {power headroom, configured maximum output power} associated with the first indicated joint/UL TCI state for the actual PUSCH transmission 
· FFS: How to provide the second report for a reference PUSCH transmission?
· If the actual PUSCH transmission applies only the second indicated joint/UL TCI state, the UE provides the second {power headroom, configured maximum output power} associated with the second indicated joint/UL TCI state for the actual PUSCH transmission
· FFS: How to provide the first report for a reference PUSCH transmission?
· FFS: If the UE determines that both Type 1 PHRs are based on reference PUSCH transmissions, how to provide the first and second reports for reference PUSCH transmissions, respectively?

Agreement
On unified TCI framework extension for S-DCI based MTRP, if twoPHRMode is configured, and two SRS resource sets for CB/NCB and multipanelScheme for SDM/SFN are configured:
· If the UE determines that only one Type 1 PHR is based on an actual PUSCH transmission
· If the actual PUSCH transmission applies only the first indicated joint/UL TCI state, the UE provides the second {power headroom, configured max output power} associated with the second indicated joint/UL TCI state for a reference PUSCH transmission 
· If the actual PUSCH transmission applies only the second indicated joint/UL TCI state, the UE provides the first {power headroom, configured max output power} associated with the first indicated joint/UL TCI state for a reference PUSCH transmission
· If the UE determines that both Type 1 PHRs are based on reference PUSCH transmissions, the UE provides the first {power headroom, configured max output power} associated with the first indicated joint/UL TCI state for a reference PUSCH transmission, and the second {power headroom, configured max output power} associated with the second indicated joint/UL TCI state for another reference PUSCH transmission
· FFS: Whether the configured max output power reported in above cases is per UE or per panel or both
· Down-select one of the following alternatives to be reported along with the power headroom for a reference PUSCH transmission:
· Alt1: Per-panel configured max output power
· Alt2: Per-UE configured max output power
· Alt3: Both per-panel configured max output power and per-UE configured max output power
· Alt4: None



So far, it is true that there is no RAN1 agreement for PHR report when twoPHRmode is not configured and two SRS resource sets for CB/NCB and multipanelScheme for SDM/SFN are configured. This can be interpreted as two folds:
· Interpretation 1. Since we don’t have RAN1 agreement on such case, when a UE supports STx2P scheme, the UE shall support to be configured with twoPHRmode. That is, twoPHRmode is a basic feature for STx2P from UE, and gNB also supports to configure twoPHRmode to UE who supports STx2P.
· Interpretation 2. Since twoPHRmode is introduced as FG 23-3-1c in Rel-17 which is obviously an optional feature as follows, even for UE supporting STx2P scheme, supporting twoPHRmode is an optional as well, hence a new UE capability supporting two PHR mode for Rel-18 STx2P is needed.
	23. NR_FeMIMO
	23-3-1c
	Two PHR reporting
	Support of PHR reporting related to M-TRP PUSCH repetition (calculate two PHRs (at least corresponding to the CC that applies m-TRP PUSCH repetitions), each associated with a first PUSCH occasion corresponding to each SRS resource set, and report two PHRs.)
	23-3-1 or 23-3-1-2
	Yes
	
	Two PHR reporting is not supported
	Per Band
	n/a
	n/a
	n/a
	
	Optional with capability signalling



Our view is aligned with Interpretation 2 that twoPHRmode is not a mandatory feature for STx2P. Hence, we think that a further discussion is needed for an UE behaviour when twoPHRmode is not configured. In our view, we think that this UE behavior is for both single-DCI and multi-DCI based STx2P. For this, the simplest way is to have the UE to report a PHR for an actual PUSCH transmission, and PHR for the first indicated TCI state or PHR associated with coresetPoolIndex 0 is reported if actual PUSCH transmission is based on STx2P schemes.

Proposal 1: For UE supporting STx2P, supporting two PHR reporting is optional feature, not a basic feature.

Proposal 2: If a UE is not configured with twoPHRmode, 
· If a UE is operated with single-DCI based STx2P, the UE reports a PHR for an actual PUSCH transmission for the first indicated TCI state 
· If a UE is operated with multi-DCI based STx2P, the UE reports a PHR for an actual PUSCH transmission associated with coresetPoolIndex 0.


Conclusion
In this contribution, the following observation and proposals are given: 

Proposal 1: For UE supporting STx2P, supporting two PHR reporting is optional feature, not a basic feature.

Proposal 2: If a UE is not configured with twoPHRmode, 
· If a UE is operated with single-DCI based STx2P, the UE reports a PHR for an actual PUSCH transmission for the first indicated TCI state 
· If a UE is operated with multi-DCI based STx2P, the UE reports a PHR for an actual PUSCH transmission associated with coresetPoolIndex 0.
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