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1. Introduction
In previous RAN4 meeting, the LS on UE power limitation for STxMP in FR2 from RAN1 [1] was discussed, but there is no consensus. This contribution discuss the requirements for simultaneous UL transmission across multiple UE panels (STxMP).
2.  Discussion
According to the following approved objective for Rel-18 MIMO in the WID [1]:

[image: image1.png]6. Study, and if needed, specify the following items to facilitate simultaneous multi-panel UL transmission for
higher UL throughput/reliability, focusing on FR2 and multi-TRP, assuming up to 2 TRPs and up to 2 panels,
targeting CPE/FWA/vehicle/industrial devices (if applicable) -

- UL precoding indication for PUSCH, where no new codebook is introduced for multi-panel
simultaneous transmission .

« The total number of layers is up to four across all panels and total number of codewords is up to two
across all panels, considering single DCI and multi-DCI based multi-TRP operation. -

- UL beam indication for PUCCH/PUSCH, where unified TCI framework extension in objective 2 is
assumed, considering single DCI and multi-DCI based multi-TRP operation -

« For the case of multi-DCI based multi-TRP operation, only PUSCH+PUSCH, or PUCCH+PUCCH is
transmitted across two panels in a same CC. .

7. Study, and if justified, specify the following -
- Two TAs for UL multi-DCI for multi-TRP operation -

- Power control for UL single DCI for multi-TRP operation where unified TCI framework extension in
objective 2 is assumed. -

For the case of simultaneous UL transmission from multiple panels, the operation will only be limited to the
objective 6 scenarios. -




It indicated that the simultaneous UL transmission across multiple UE panels (STxMP) in FR2 is targeting CPE/FWA/vehicle/industrial devices, therefore, STxMP doesn’t apply to handheld UE.

Proposal 1: STxMP apply to PC1/PC2/PC4/PC5 UE in FR2.
And in RAN4 another WID [2] on multi-Rx chain DL reception in FR2, the objective is PC3 will be prioritized, other power classes should be considered after the PC3 requirements framework is finalized. If multi-Rx chain DL reception in PC1/PC2/PC4/PC5 don’t define in R-18, this will cause the UL capability is greater than its DL capability for PC1/PC2/PC4/PC5 UE. 
For STxMP in FR2, the WID assume up to 2 TRPs and up to 2 panels. But in RAN4 and RAN1 there is no explicit definition for panel, and in the discussion of multi-Rx chain DL reception in RAN4 [3], it agreed that the terms ‘antenna module’ and “panel” are not referenced in the final UE RF requirement and test configuration, and agreed below descriptions as the panel assumption for DL reception:
· On “panel”, 

·  ‘Panel’ is defined as a group of antenna element that controls beam independently and has the following attributes 

· Within a panel, one beam can be selected and used for DL reception.

· Across different panels, multiple beams (each selected per panel) may be used for DL reception.

· ‘Beam’ is assumed to mean spatial filter associated with reception.

· Confirm that a physical panel with dual polarization is assumed as two “panels”. 

· [Assuming four antenna panels per UE as the reference architecture for deriving the spherical coverage requirement of the spherical coverage requirement for the multi-Rx chain DL reception. The four panels are separated into two pairs, and each pair is composed of two antenna panels with orthogonal polarizations that are co-located. 

· Antenna panels used to receive two AoAs simultaneously is up to UE implementation ]

How to understanding the concept of panel for STxMP and whether could reuse the same panel assumption with DL reception for STxMP need RAN4 further confirm.
Compared with multiple DL reception, up to 2 panels in UE for STxMP means two simultaneous UL transmission from two directions to 2 TRP, therefore, at least below bullets are still valid for the panel for STxMP:

· ‘Panel’ is defined as a group of antenna element that controls beam independently and has the following attributes 

· Within a panel, one beam can be selected and used for UL transmission.

· Across different panels, multiple beams (each selected per panel) may be used for UL transmission
· ‘Beam’ is assumed to mean spatial filter associated with UL transmission.

· Confirm that a physical panel with dual polarization is assumed as two “panels”. 
Proposal 2: STxMP can reuse the similar panel assumption as DL reception, at least below bullets are still valid for STxMP:
· ‘Panel’ is defined as a group of antenna element that controls beam independently and has the following attributes 

· Within a panel, one beam can be selected and used for UL transmission.

· Across different panels, multiple beams (each selected per panel) may be used for UL transmission

· ‘Beam’ is assumed to mean spatial filter associated with UL transmission.

· Confirm that a physical panel with dual polarization is assumed as two “panels”. 

3. Conclusion
In this contribution, we discussed our understanding for the concept of panel in UL transmission, and proposed:
Proposal 1: STxMP apply to PC1/PC2/PC4/PC5 UE in FR2.

Proposal 2: STxMP can reuse the similar panel assumption as DL reception, at least below bullets are still valid for STxMP:
· Panel’ is defined as a group of antenna element that controls beam independently and has the following attributes 

· Within a panel, one beam can be selected and used for UL transmission.

· Across different panels, multiple beams (each selected per panel) may be used for UL transmission

· ‘Beam’ is assumed to mean spatial filter associated with UL transmission.

· Confirm that a physical panel with dual polarization is assumed as two “panels”. 
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