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Introduction
For enhancements on multi-beam operations of Rel-16 NR-MIMO, obvious objects are considered within the scope of Rel-16 eMIMO WID, which is listed below. In RAN1#95, the agreement for panel-specific ID has been approved, which is listed below as well.
	For enhancements on multi-beam operations of Rel-16 NR-MIMO, two sub-bullets below are considered within the scope of Rel-16 eMIMO WID [1]:
· 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

Agreement 
In Rel-16, an identifier (ID) that can be used at least for indicating panel-specific UL transmission is supported, where detailed usages for the panel-specific UL transmission are FFS
· The ID should be defined considering the possibility to reuse/modification of Rel-15 specification support or introducing new ID
· Note: RAN1 to avoid unnecessary specification support requiring UE to explicitly disclose its UL antenna panel implementation
· FFS: Whether UE capability signalling is introduced for panel-specific UL transmission


In this contribution, we discuss the issue of UL multi-beam operation and provide our view on it.
Discussion
Per RAN1#95 meeting, the identifier, ID, for indicating panel-specific UL transmission is agreed to be used. The purpose of the panel-specific ID lies in supporting synchronized information between gNB and UE about UE’s panel usage so that e.g., gNB is capable to control UE panel’s ON/OFF owing to scheduling consideration. In addition, the motivation for UE reporting panel information lies in improving robustness and increasing efficiency of UL transmission. As a result, grouping of RS resource(s) or beam(s) per panel can provide better information to the NW to identify robust resources or beams for transmission. UE may have part or even only one active panel at a time due to the reason, such as save power, UE capability limit etc. On the other hand, panel switching which may involve panel activation/deactivation may lead to increased latency and signalling overhead. Besides, RAN4 LS [2] to RAN1 mentioned that UE may turn off panels due to power saving consideration and it may need 2~3ms to activate the panel. In that sense, more robust and efficient UL panel-specific multi-beam procedure may be needed. 
[bookmark: _Toc534625422]More robust and efficient UL panel-specific multi-beam procedure for Rel-16 UL MIMO is needed.
It can be imagined that panel information can enable efficient resource utilization. Although in Rel-15, UE panel and their usage are transparent to the network (That is, basically there is no any definition about UE panel), the hint of UE panel can be assumed in TS 38.214, section 6.2.1 [3] where it is said that: 
“When the higher layer parameter SRS-SetUse is set to 'BeamManagement', only one SRS resource in each of multiple SRS sets can be transmitted at a given time instant. The SRS resources in different SRS resource sets can be transmitted simultaneously.”
For the above description, it can be considered that SRS resources in the SRS resource set correspond to different UL transmit resources or beams of the same panel (i.e., one resource or beam at a time unit per panel). Furthermore, it can be considered that each SRS resource set correspond to a UE active panel. To achieve the goal of performing panel-specific UL transmission between gNB and UE, and to maintain spec. impact as less as possible, it is proposed to implicitly map SRS resource set ID as the panel ID, which means corresponding association is maintained by the UE and detail is FFS. 
[bookmark: _Hlk534625196][bookmark: _Toc534962476]Reuse SRS resource set ID as the panel ID. Detail is FFS.
[bookmark: _Hlk534623104]It can be imagined that synchronized panel information exchanged between gNB and UE can enable efficient resource utilization. However, lots of detail need to be studied. The synchronized information can be bilateral, UE may report to gNB or gNB may indicate to the UE. For example, from UE reporting panel information to gNB, the content information for the status of panel activation and de-activation owing to UE capability limit such as transmit power limit or healthy emission concern shall be reported. From gNB indicating panel information to UE, the indicated functionality for UE panel activation or de-activation owing to gNB scheduling, beam block issue, or interference consideration especially in FR2 should be accessible. Besides, the synchronized information transmitted through which DL/UL signal/channel is still FFS. Although most companies have similar view to support synchronized information between gNB and UE about UE’s panel usage, detailed usages and synchronized information for the panel-specific UL transmission are still for further study.
[bookmark: _Toc534962477]Supporting synchronized information between gNB and UE.
[bookmark: _Toc534625232][bookmark: _Toc534666973][bookmark: _Toc534962478]In RAN1 #95 meeting, the issue on whether or not to support simultaneous multi-panel UL transmission for PUSCH was discussed. In our view, simultaneous multi-beam transmissions on either DL or UL transmission shall both be supported. From antenna configuration perspective, multi-beam transmission means multi-analog panel transmission, which is restricted to one beam transmission on a panel per polarization at one time. In addition, from Rel-16 URLLC enhancement perspective, simultaneous multi-panel UL transmissions serve as a very promising candidate for enhancing communication robustness.
[bookmark: _Toc534962479]Support simultaneous multi-panel UL transmissions.
Conclusion
In this contribution, we have the following observation and proposals
[bookmark: _GoBack]Observation 1	More robust and efficient UL panel-specific multi-beam procedure for Rel-16 UL MIMO is needed.
Proposal 1	Reuse SRS resource set ID as the panel ID. Detail is FFS.
Proposal 2	Supporting synchronized information between gNB and UE. 
Proposal 3	Support simultaneous multi-panel UL transmissions.
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