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1 [bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
As agreed in RP-182863, Rel-16 MIMO WID includes following objective to be specified. The detailed objectives are as following: 
· 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 beam failure recovery for SCell with DL/UL as well as DL-only, where PCell can be operating in FR1 as well as FR2 
· 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)
2 [bookmark: _Ref129681832]Discussion
Here we provide an overview of the progress of Rel-16 MIMO. In our understanding, the progress is generally on track, especially several key decision and down-selection were agreed last two meetings after RAN#83. Now RAN1 MIMO is under a critical stage to finalize remaining details on time. 
· For MU-CSI for supporting MU-MIMO, the majority of work were complete except for some remaining issues on UCI parameter design, DFT compression parameters, CBSR and etc, which are still relevant for delivering a good codebook design with the best performance in Rel-16.  
· For M-TRP including improved reliability and robustness, the key down-selection and decision for M-TRP were agreed last two meetings. In 2019 Q3/Q4, RAN1 shall strive to finalize remaining TRP-specific design for DL and UL control channel, also for supporting enhancements of single-PDCCH based NCJT and URLLC PDSCH. If any RAN1 TU is available, depending on overall MIMO progress, it may be feasible to consider PDCCH/PUCCH/PUSCH reliability enhancement in Rel-16 as well. 
· [bookmark: _GoBack]For DL/UL beam management with reduced overhead/latency, there were some progress on avoiding frequent RRC reconfigurations and MAC-CE and group based spatial relation update. Further discussions are needed over PUCCH resource grouping, etc. For UL multi-panel enhancement, panel-selection-based UL transmission is still under discussion including further details e.g. exact signalling framework (introducing UL-TCI or new panel ID), UE panel activation/deactivation status reporting, whether to support panel-specific UL PC and/or timing, etc. 
· For L1-SINR, dedicated resources for CMR and IMR were agreed together with basic reporting framework, whereas detailed measurement behavior and reporting formats need to be discussed further. For SCell BFR, beam failure detection and new beam identification are almost finished, while there were also good progress on beam failure recovery request (BFRQ) procedure.  Remaining issues include BFR response receiving mechanism and detailed BFRQ transmission method, where MAC-CE design may be discussed in RAN2.
· For full TX power UL transmission, it was agreed on the modes of full power transmission schemes. And detailed spec impact including Pc scaling scheme and UE capability reporting will be discussed further. 
· For low PAPR DMRS, the feature was already finished in RAN1.
Given above overview, RAN1 MIMO WID still requires all its allocated online/offline TU in order to deliver high quality of specification work for all those MIMO remaining details. From our perspective, the existing Rel-16 MIMO WID scope is stable enough so that RAN1 should be able to complete the entire scope and associated detailed design. Existing 3 TUs per meeting for Rel-16 MIMO WID are quite limited already, it is expected that extensive use of the allowed offline time will be required to complete the work. 

Proposal 1:  Delivering existing Rel-16 MIMO WID with high quality has the highest priority, without further adding or changing MIMO objectives in Rel-16. 

There are discussions for the leftover of Rel-15 enhancements [1]. Whether they can be done in Rel-16 time frame is subject to the availability of TU in RAN1. As we discuss above, existing Rel-16 MIMO WID has been more or less overloaded with limited TU and many MIMO objectives. Those objectives, especially for MU-CSI and M-TRP, are critical for Rel-16 network implementation, and more important than the leftover of Rel-15 enhancements. In fact, many Rel-15 leftovers were discussed when scoping Rel-16, and none of the enhancements in [1] were included in the Rel-16 MIMO WID. RAN may need take into account overall RAN1 progress to evaluate whether these are important enough to use Rel-16 TU, if there is a room of TU allocation.  
Proposal 2: The leftover non-essential Rel-15 CR/enhancements may be considered in Rel-16 only if there is available RAN1 TU in Rel-16. RAN#85 can re-visit the priority of the leftover of Rel-15 CR/enhancement, if needed, depending on RAN1 progress. 

3 Conclusions
This contribution has provided some considerations for the scope of NR MIMO in Rel-16. Based on above analysis, we have following proposals for RAN#84:
Proposal 1:  Delivering existing Rel-16 MIMO WID with high quality has the highest priority, without further adding or changing MIMO objectives in Rel-16. 
Proposal 2: The leftover non-essential Rel-15 CR/enhancements may be considered in Rel-16 only if there is available RAN1 TU in Rel-16. RAN#85 can re-visit the priority of the leftover of Rel-15 CR/enhancement, if needed, depending on RAN1 progress. 
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