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1. Introduction  
This contribution discusses handling of Rel-15 NR MIMO leftover issues considering the recent progress of Rel-15 maintenance work on NR MIMO.
2. Discussion
In the recent Rel-15 maintenance work on NR MIMO, good amount of essential issues have been resolved and fixed. However, there are still some leftover issues on which no consensus can be reached due to various reasons including non-backward compatibility risk in such late stage of Rel-15.   For some of these issues, consensus cannot be reached due to objection from small amount of companies.  The opponent(s) claimed that some of these could be left to implementation.  However, in some cases it would be undesirable to network if UE implementation is different from different UEs which makes the corresponding features essentially useless.    It would also cause confusion to network implementation on whether the corresponding features can be implemented and used properly.  To avoid the confusion, we should have a clear conclusion that these features are not supported or not considered in Rel-15 if consensus cannot be reached.
Here we list some of these leftover issues on which consensus cannot be reached:

· Issue 1: QCL indication for PDSCH with slot aggregation[1]

· Issue 2: AP-CSI-RS with a large latency of beam switching[2]

· Issue 3: Default QCL assumption for AP-CSI-RS for BM [3]

· Issue 4: AP-CSI-RS as QCL source[4][5]
For issue 1, there are two different interpretations from UE chipset vendors when scheduling offset is smaller than threshold for multi-slot PDSCH.  The first interpretation is the scheduled slots smaller than threshold would use the default beams according to the lowest CORESET in each slot and the scheduled slots larger than threshold would use the same beam according to indicated TCI.  The second interpretation is all the aggregated slots have the same beam which correspond to the first slot.  These two interpretations share the same view on the scheduled slots larger than the threshold but have different views on the scheduled slots smaller than the threshold.  If consensus cannot be reached for scheduled slots smaller than the threshold,  the potential resolution is to support slot aggregation only for the cases with scheduling offset equal to or larger than the threshold. 
Proposal 1:  Either agree on the draft CR R1-1904757 to support slot aggregation only for the cases with scheduling offset equal to or larger than the threshold or make a conclusion not to support this case in Rel-15.
For issues 2 and 3, these issues are related to QCL assumption for AP-CSI-RS.  For issue 2, the UE behavior for AP-CSI-RS is still open when the reported UE capability in FG2-28 is {224,336}.   For issue 3, default QCL assumption for AP-CSI-RS for BM is not defined in the current spec and hence AP-CSI-RS for BM triggered with smaller than the threshold is not supported.   This is especially not reasonable for the cases if 224 or 336 symbols is used as the threshold for the UEs with capability of {224,336} in FG2-28 since this means these UEs always need to wait for 16 or 24 slots to perform beam management using aperiodic CSI-RS.  So the potential resolution [2] is to use the threshold of 48 symbols for normal beam switching within activated panels for these UEs since the large latency of {224, 336} is used to activate panel only.   If the consensus cannot be reached, we should have a conclusion that the UE capability of {224, 336} is not supported in Rel-15.
Proposal 2:  Either agree on the draft CR R1-1904758 to use the threshold of 48 symbols for aperiodic CSI-RS with normal beam switching within activated panels or make a conclusion not to support the UE capability of {224, 336} in Rel-15.
For issue 4, using AP-CSI-RS indicated in TCI to update QCL source of PDSCH has been agreed. However, the timing for this issue hasn’t been addressed in the current spec. As UE needs some time to apply the QCL parameters derived from AP CSI-RS, gNB and UE cannot implement this feature if the timing is not specified.  There were discussion in RAN1#96 but no consensus has been reached.  Minority of companies think this can be left to implementation.  However, it is not clear to the network since different UEs may assume different timing.  The use of this feature is not guaranteed and hence there is no benefit from this feature compared with using periodic CSI-RS as a QCL source.  
Proposal 3:  Either agree on the timing of aperiodic CSI-RS as a QCL source or make a conclusion not to support this feature in Rel-15.
3. Handling the leftover issues in Rel-16

Some of the leftover issues may not be very critical for Rel-15 considering simple implementation in initial 5G stage e.g. single beam operation.  However, it would be essential to resolve these issues in Rel-16 when enhanced operation is required e.g. multi-beam operation.  In RAN#83, there is a proposal [6] to handle some of the Rel-15 MIMO leftover issues in Rel-16 using TEI or existing Rel-16 NR MIMO WI.  In our view, the 4 issues mentioned in section 2 can be treated under Rel-16 NR MIMO WI if consensus cannot be reached in Rel-15.  In addition, we think the following issues can be also considered in Rel-16 NR MIMO WI under the agenda of Others.

· Issue 5: PUSCH spatial relation and power control after BFR [7]

· Issue 6: Configuration of SRS and PUSCH in the same symbol [8]

· Issue 7: Enhancements on simultaneous Tx/Rx of channels/signals [9]

The details of these issues can be found in [7][8][9].  It may be questionable whether these issues are in the scope of Rel-16 NR MIMO WI but we believe that most of these issues can provide the benefits of reducing latency or overhead for multi-beam operation.  So these issues can be discussed in the Rel-16 WI.   Due to limited TUs, it can  rely mostly on offline time to reach consensus on these issues since most of these issues have been discussed in Rel-15.  Only if consensus can be made offline, these issues can be brought up to online for agreements in Rel-16. 
Proposal 4:  Handle Rel-15 MIMO leftover issues in Others agenda item in Rel-16 NR MIMO WI. 
4. Conclusion

In this contribution, we discuss handling of Rel-15 MIMO leftover issues and we have the following proposals:
Proposal 1:  Either agree on the draft CR R1-1904757 to support slot aggregation only for the cases with scheduling offset equal to or larger than the threshold or make a conclusion not to support this case in Rel-15

Proposal 2:  Either agree on the draft CR R1-1904758 to use the threshold of 48 symbols for aperiodic CSI-RS with normal beam switching within activated panels or make a conclusion not to support the UE capability of {224, 336} in Rel-15.

Proposal 3:  Either agree on the timing of aperiodic CSI-RS as a QCL source or make a conclusion not to support this feature in Rel-15.
Proposal 4:  Handle Rel-15 MIMO leftover issues in Others agenda item in Rel-16 NR MIMO WI. 
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