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Abstract of the contribution: This contribution proposes a scope adjustment of Rel-16 MIMO WI.
1
Discussion and proposal
A number of items led by RAN1 are included under Rel-16 MIMO WI [1]:

1) Overhead reduction for MU-CSI (Type II codebooks)

2) Enhancement on Full Tx power  UL transmission

3) Enhancements on Multi-TRP/panel transmission with both ideal and non-ideal backhaul

a. Multi-TRP techniques for URLLC requirements are included in the WI;

4) Enhancements on Multi-beam operation

5) Low PAPR RS  

As there are only 3 RAN1 meetings left for this WI and RAN2 still needs to specify higher layer signalling for the agreed enhancements for those items, it is time to review the progress thereof and decide on a possible scope adjustment.
After the completion of 1) (overhead reduction for MU-CSI), Type II codebooks with similar performance to those in Rel-15 NR but with reduced feedback overhead can be a useful feature in achieving high spectrum efficiency for eMBB. While there are still some technical details to be decided, the scope of this item is relatively small and it has progressed well so far and hence we expect that it can finish on schedule. For 1).
For 2), after extensive discussions, three UE capabilities (1: all PAs support full Tx power UL transmission; 2: no-PA supports full Tx power UL transmission; 3: one PA supports full Tx power UL transmission) were agreed; and for UE capabilities 2 and 3, further two modes 2 were agreed in RAN1 #97. More specifically for the introduced modes: 

Mode 1 

-
Operation: supports full Tx power transmission by combining explicitly Tx ports with non-fully rated power amplifiers to provide the full Tx power transmission; 

-
SRS and PUSCH transmissions:  the channel sounding effort remains the same as in Rel-15 and 

-
Tx beam selection:  the possibility of using different Tx beams as already supported in Rel-15 is retained without touching control channel design or modifying PDCCH implementation.
Mode 2

-
Operation: full Tx power transmission is realized through SRS transmission virtualization. For virtualized PUSCH transmission, a virtualized SRS resource (with a single port) serves as its reference; and for non-virtualized PUSCH transmission, another SRS resource (with multiple ports) serves as its reference.

-
SRS and PUSCH transmissions: the gNB can choose virtualized transmission or non-virtualized transmission for PUSCH through the selection of corresponding SRS transmission. 
-
Tx beam selection:  supporting different Tx beams (e.g. two different analog beams) and virtualized (full Tx power) transmission and non-virtualized (MIMO) transmission may lead to expansion of some DCI fields, hence PDCCH implementation may needed to be modified.

The technical details embedded in those modes had been discussed in previous RAN1 meetings and the remaining details can be settled in the 3 RAN1 meetings left; hence we also  support finishing 2) (Full Tx power UL transmission) as prescribed in the WID.
As for 3), we note first its scope is quite broad. In LTE, each of CoMP, eCoMP and f-eCoMP was a separate work item. As both ideal backhaul and non-ideal backhaul are in the scope of 3); and in contrast to LTE CoMP-related work items,   both eMBB and URLLC are supported 3), there are at least 3 combinations to support under 3): 

{eMBB + ideal backhaul}, 

{eMBB + non-ideal backhaul},  and 

{URLLC + ideal backhaul}.

For each combination, downlink processing of PDSCH and PDCCH, and generation of uplink feedback are impacted w.r.t. Rel-15. Hence the workload under 3) is substantial. We note that during Rel-15, decision on processing timing, e.g. processing timing from PDCCH to uplink data transmission, and the processing timing from PDCCH/measurement resources to UCI transmission, etc. took a long time to be finalized. To reopen discussion on data/UCI processing timing for multi-TRP could prevent multi-TRP from being finished on schedule; ways to minimize the work load due to data/UCI processing timing should be pursued. Also for URLLC, multiple solutions are agreed, i.e. inter-slot TDM, intra-slot TDM, two FDM solutions. Whether all of them need to be specified in Rel-16 can be discussed, at least their priorities can be clarified.
As for 4), some agreements are reached in achieved reduced latency and overhead for UL and/or DL transmit beam selection; and BFR and L1-SINR have made advance in RAN1 #97.  The progress on UL transmit beam selection for multi-panel operation, however, is somewhat slow. Deferring the discussion and design for UL transmit beam selection for multi-panel operation to Rel-17 can be a possible choice.
In view of the above, the following proposal is made:
Proposal:
-
No scope adjustment for overhead reduction for MU-CSI and Full Tx power UL transmission in Rel-16;

-
Consider scope adjustment for multi-beam and potentially for multi-TRP.
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