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1
Introduction
RAN1 #89 meeting has reached the agreement on frequency selective precoding for both codebook based (Scheme A) and non-codebook based (Scheme B) uplink transmission scheme [1]:

	Agreements:

· When the number of transmission ports is less than or equal to 2, frequency selective precoding is not supported for both schemes A and B

· When the number of transmission ports is >2, frequency selective precoding for CP-OFDM can be configured by gNB for both schemes A and B

· FFS how to support/indicate frequency selective precoding (including potentially spec-transparent support)

· Note: frequency-selective TPMI is to be discussed separately




For uplink data channel for non-codebook-based UL MIMO, this agreement has been reached in RAN1 NR ad hoc meeting [2]:

	Agreements:

· For PUSCH precoder determination in non-codebook-based UL MIMO, support at least one of the followings: 

· Alt.1: Signalling of SRI(s) only, without TPMI indication in the UL grant

· Alt.2: Signalling of TRI only, without TPMI indication in the UL grant

· Alt.3: Signalling of TRI and a single SRI, without TPMI indication in the UL grant

· Alt. 4: signalling of a single TRI, a single CRI without TPMI indication in the UL grant

· To down-select in the next meeting considering single- vs. multi-panel (companies are encouraged to perform more evaluations)

· Note: this may depend UE’s capability in terms of calibration




Based on the submissions [3]-[16] in RAN1 #90 meeting under this agenda, these major issues are identified and the related summaries are provided in the remaining sections:

· Signaling support for uplink non-codebook based transmission;
· Frequency selective SRI;
· Support of non-codebook based transmission when number of ports greater than 2.

We also list potential agreements under the related sections. Related WFs are also listed in this summary.
2
Signaling support for uplink non-codebook based transmission

There are 4 alternative schemes for signaling support for non-codebook based uplink transmission, as indicated in last meeting [2]:

· Alt.1: Signaling of SRI(s) only, without TPMI indication in the UL grant

· Alt.2: Signaling of TRI only, without TPMI indication in the UL grant

· Alt.3: Signaling of TRI and a single SRI, without TPMI indication in the UL grant

· Alt. 4: signaling of a single TRI, a single CRI without TPMI indication in the UL grant

Here is the summary of the companies’ view among the 4 schemes:
· Signaling for non-codebook based 
· Alt.1: Signaling of SRI(s) only, without TPMI indication in the UL grant
· Support: CATT (R1-1712365), DCM (R1-1713911), HW (R1-1712229), ZTE (R1-1712286), LG (R1-1713137), Ericsson (R1-1714272), Nokia (R1-1714236)
· Alt.2: Signaling of TRI only, without TPMI indication in the UL grant
· DCM (R1-1713911), OPPO (R1-1713242), Samsung (R1-1713575)
· Alt.3: Signaling of TRI and a single SRI, without TPMI indication in the UL grant
· Support: vivo (R1-1712831), Samsung (R1-1713575), Qualcomm (R1-1713388)

· Object: DCM (R1-1713911)
· Alt. 4: signaling of a single TRI, a single CRI without TPMI indication in the UL grant
· Support: Intel (R1-1712538); 
· Object: DCM (R1-1713911)
Based on majority opinion, here is a possible agreement:
Possible agreement:

· Support Alt1, signalling of SRI(s) only, without TPMI indication in the UL grant.

2
Frequency selective SRI

Since frequency selective precoding can be configured for non-codebook based transmission with Tx ports greater than 2, as agreed in [1], it is possible to support frequency selective SRI, if SRI signaling is used.
Here is the list of major proposals from companies on subband SRI support:

· Huawei (R1-1712229): 
· For non-codebook based UL MIMO, subband SRI should be supported for frequency selective precoding.
· For frequency selective precoding based non-codebook based UL MIMO, frequency selective precoding SRS should be supported, where the SRS precoding granularity is the same as PRG size.
· Ericsson (R1-1714272):
· Further study need for frequency selective SRI, considering performance gain vs. overhead of Non-codebook based UL transmission.
· Qualcomm (R1-1713388)
· NR supports signaling of TRI and a single SRI (if multiple SRS resources are configured) for non-codebook based UL transmission
· CATT (R1-1712365)

· If frequency selective precoding can be configured, subband SRI(s) indication are not needed for non-codebook based UL transmission
Based on majority opinion, here is a potential agreement:

Possible agreement:

· Further study need for frequency selective SRI, considering performance gain vs. overhead of Non-codebook based UL transmission.

3
Support of non-codebook based transmission
In terms of potential gain of non-codebook based transmission with large number of Tx ports, AT&T (R1-1712705) proposes
· Support of non – codebook based MIMO when the number of antenna ports are larger than 2.
This proposal can be a potential agreement.
Possible agreement:

· Support of non-codebook based uplink transmission when the number of antenna ports are larger than 2.

4
Potential WFs
Here is the list of WFs under this agenda:
R1-171xxxx

WF on UL non-codebook based transmission, Huawei, HiSilicon, … 
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