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1. Introduction
In RAN 81# meeting, revised WID on NR MIMO was agreed, the detailed objectives are as below:
· Extend specification support in the following areas [RAN1]

· Enhancements on MU-MIMO support:
· Specify overhead reduction, based on Type II CSI feedback, taking into account the tradeoff between performance and overhead 
· Perform study and, if needed, specify extension of Type II CSI feedback to rank >2  
· Enhancements on multi-TRP/panel transmission including improved reliability and robustness with both ideal and non-ideal backhaul:

· Specify downlink control signalling enhancement(s) for efficient support of non-coherent joint transmission

· Perform study and, if needed, specify enhancements on uplink control signalling and/or reference signal(s) for non-coherent joint transmission
· Multi-TRP techniques for URLLC requirements are included in this WI
· Enhancements on multi-beam operation, primarily targeting FR2 operation:

· Perform study and, if needed, specify enhancement(s) on UL and/or DL transmit beam selection specified in Rel-15 to reduce latency and overhead 
· Specify UL transmit beam selection for multi-panel operation that facilitates panel-specific beam selection
· Specify a beam failure recovery for SCell based on the beam failure recovery specified in Rel-15
· Specify measurement and reporting of either L1-RSRQ or L1-SINR
· Perform study and make conclusion in the first RAN1 meeting after start of the WI, and if needed, specify CSI-RS and DMRS (both downlink and uplink) enhancement for PAPR reduction for one or multiple layers (no change on RE mapping specified in Rel-15)
· Specify enhancement to allow full power transmission in case of uplink transmission with multiple power amplifiers (assume no change on UE power class)
In this new submission contribution, we provide our views on UL multi-panel/multi-beam transmission and power control based on [1]. 
2. Discussion
2.1. On UL multi-panel/multi-beam transmission
One of the objectives of Rel-16 NR MIMO is to enhance UL transmit beam selection for multi-panel operation that facilitates panel-specific beam selection.  It is known that high frequency communication link is vulnerable due to blockage. Therefore, UL multi-panel/multi-beam simultaneous transmission or dynamic switching transmission is important to ensure the performance especially in FR2. In addition, UL multi-beam simultaneous transmission and dynamic selection transmission can enhance UL transmission reliability and throughput, which can also accelerate beam management process, both of them should be studied in Rel-16.
Observation 1:
· Both UL multi-panel/multi-beam simultaneous transmission and dynamic selection transmission are beneficial.
In Rel-15, for RRC connection state, UL beam management is based on SRS. At least one SRS resource set can be configured for beam management, different SRS resource sets can be transmitted simultaneously, while different SRS resource within a SRS resource set only can be transmitted in TDM manner. Typically, different SRS resource sets are associated with different antenna panels. Consequently, SRS resource set selection can be applied for panel-specific beam selection.
For SRS, beam indication is configured by RRC in SRS resource level. The reference RS of SRS resource beam indication can be a SSB id or a CSI-RS resource id or SRS resource id. For PUCCH, beam indication is configured by RRC and activated by MAC CE. The reference RS of PUCCH is same as SRS resource. For PUSCH, beam indication is based on SRI which is indicated by DCI. One SRI is linked with a SRS resource. The reference RS for PUSCH beam indication is obtained from SRS resource beam indication indirectly. If UL beam indication is based on SSB id or CSI-RS resource id, it is hard to control panel-specific beam selection. However, if UL beam indication is based on SRS resource id, the linkage between SRS resource set and antenna panel can be naturally used for panel-specific beam selection transmission.
Observation 2:
· SRS resource set selection should play the major role to facilitate panel-specific beam selection in Rel-16.
Observation 3: 
· For PUSCH and PUCCH transmission, multi-panel/multi-beam transmission with panel-specific beam selection would be facilitated if multi-panel/multi-beam SRS resource sets transmission with panel-specific beam selection is supported.
Proposal 1: 
· Multi-panel/multi-beam SRS resource sets transmission for panel-specific beam selection should be firstly discussed to facilitate discussion of other issues. 

Furthermore, if UL multi-panel/multi-beam transmission is supported in Rel-16, the channels which could be simultaneous transmitted should be further clarified. The following cases should be discussed for UL multi-panel/multi-beam transmission with panel-specific beam selection:
· PRACH+PRACH
· SRS+SRS

· PUSCH+PUSCH

· PUCCH+PUCCH

· Different types of UL channel combination
Proposal 2: 
· For UL multi-panel/multi-beam transmission with panel-specific beam selection, the UL channels which can be simultaneously transmitted should be discussed.
2.2. On UL multi-panel/multi-beam power control
In Rel-15 single carrier transmission, simultaneous UL transmission with different types of channel(s)/RS(s) are not supported. As multi-panel/multi-beam simultaneous transmission may be supported in Rel-16, which means current power control mechanism in Rel-15 also should be enhanced. Firstly, power control parameter indication for multi-panel/multi-beam simultaneous transmission should be specified. Secondly, power control formula and PHR calculation formula for same or different channel simultaneous transmission should be updated. Last but not the least, priority rules should be predifined if multi-panel/multi-beam simultaneous transmission power would exceed the maximum transmission power of UE.
Proposal 3:
· For UL multi-panel/multi-beam simultaneous transmission, at least the following power control related aspects should be discussed,
· Power control parameters configuration,
· Close loop power control TPC indication, 

· Power limit when  same or different channels are transmitted simultaneously, 
· Priority rules for multi-panel/multi-beam simultaneous transmission power exceed the maximum transmission power of UE.
3. Conclusion
In this contribution, we present our view on UL multi-panel/multi-beam transmission. Following observations and proposals were made.

Observation 1:
· Both UL multi-panel/multi-beam simultaneous transmission and dynamic selection transmission are beneficial.
Observation 2:
· SRS resource set selection should play the major role to facilitate panel-specific beam selection in Rel-16.
Observation 3: 
· For PUSCH and PUCCH transmission, multi-panel/multi-beam transmission with panel-specific beam selection would be facilitated if multi-panel/multi-beam SRS resource sets transmission with panel-specific beam selection is supported.
Proposal 1: 
· Multi-panel/multi-beam SRS resource sets transmission for panel-specific beam selection should be firstly discussed to facilitate discussion of other issues. 
Proposal 2: 
· For UL multi-panel/multi-beam transmission with panel-specific beam selection, which type(s) of UL channel can be simultaneously transmitted should be discussed.
Proposal 3:
· For UL multi-panel/multi-beam simultaneous transmission, at least the following power control related aspects should be discussed,

· Power control parameters configuration,
· Close loop power control TPC indication, 

· Power limit when  same or different channels are transmitted simultaneously, 
· Priority rules for multi-panel/multi-beam simultaneous transmission power exceed the maximum transmission power of UE.
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