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[bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
In RAN meeting #80, the work item on NR MIMO Enhancements was approved for Release 16. One of the key objective in WID [1] is:
	· 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  


According to above description, the MU-MIMO will be one of the major issues in the following meetings in Rel-16. Thus, in this contribution, we provide our views on UL MU-MIMO for non-codebook based UL transmission.
UL MU-MIMO
In the non-codebook based UL transmission scheme, UE utilizes the property of channel reciprocity to calculate UL precoder used for SRS transmission according to one DL associated CSI-RS, and then gNodeB signals SRI(s) to indicate the number of layers and corresponding precoder for UL transmission. Duo to no quantization error, the non-codebook based UL transmission scheme provides higher CSI accuracy compared with codebook based UL transmission. However, the non-codebook based UL transmission may not be suitable for the UL MU-MIMO. Since the precoder calculated by UE is determined for UL transmission based on the precoded SRS resource(s), gNodeB decides the pairing UEs for UL MU-MIMO according to only UL CSI of each UE which channel may be low correlation with the channel of co-scheduled UE(s). Hence, the gNodeB may not further reduce inter-user interference by indicating proper precoder to each UE from codebook as codebook based UL transmission scheme dose. In this case, the rate of performing MU-MIMO in non-codebook based UL transmission may be lower compared with codebook based UL transmission scheme. 
Observation 1: The non-codebook based UL transmission may not be suitable for the UL MU-MIMO, because the gNodeB may not reduce inter-user interference by indicating proper precoder to each UE.
Besides, considering operation on FR2 as shown in Figure 1, gNodeB performs UL CSI acquisition with different single Rx beam according to precoded SRS transmitted from UE A and UE B, respectively. Then, gNodeB performs UL MU-MIMO scheduling according to UL CSI acquisition from UE A and UE B with both Rx beams. However, although the UE A and B are Rx spatial division with each other, the signal received by one Rx beam may still be received by another Rx beam if both Rx beams are close enough. Furthermore, gNodeB is not aware of the inter-user interference at UL CSI acquisition stage due to one Rx beam for receiving signal. Hence, the UL transmission may be scheduled by improper MCS level without considering the inter-user interference at gNodeB side. 
[bookmark: _GoBack]The non-codebook based UL transmission is an essential feature on TDD mode especially on FR2. In Rel-15, we only focus on single beam and SU-MIMO operation. For increasing spectrum efficiency, however, MU-MIMO is still a charming feature we should further study in Rel-16. Hence, the enhanced non-codebook based UL transmission should be needed to reduce the inter-user interference within the co-scheduling UEs.
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Figure 1 UL MU-MIMO scheduling
Proposal 1: Study enhanced non-codebook based UL transmission for UL MU-MIMO in Rel-16.
[bookmark: _Ref129681832]Conclusion
[bookmark: _Ref124589665][bookmark: _Ref71620620][bookmark: _Ref124671424]In this contribution, we have the following proposals:
Observation 1: The non-codebook based UL transmission may not be suitable for the UL MU-MIMO, because the gNodeB may not reduce inter-user interference by indicating proper precoder to each UE to reduce inter-user interference.
Proposal 1: Study enhanced non-codebook based UL transmission for UL MU-MIMO in Rel-16.
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