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1. Introduction

In previous RAN1 meetings, agreements regarding UL MIMO transmission are captured in Chairman’s note as follows:
Agreements:
· NR supports both Alt. 1 and Alt. 2 as TX beamformer determination for SRS from previous agreement.

· Alt.1: UE applies gNB-transparent Tx beamformer to SRS (e.g., UE determines Tx beam for each SRS port/resource)

· Alt.2: based on gNB indication, e.g. via SRI
Agreements:

· In NR, for SRS based UL-MIMO precoding for data scheduling, FFS the following aspects especially related to potential signaling impact:
· Single SRS resource based 
· Multiple SRS resource based 
· Multi-step acquisition, e.g., involving a mixture of single SRS resource and multiple SRS resource based, or using multiple SRS resource only, etc.
Agreements:

· Codebook based transmission for UL is supported at least by following signaling in UL grant:

· SRI+TPMI+TRI, where 

· The TPMI is used to indicate preferred precoder over the SRS ports in the selected SRS resource by the SRI.

· No SRI when a single SRS resource is configured

· The TPMI is used to indicate preferred precoder over the SRS ports in the configured single SRS resource.

· Support indication on selection of multiple SRS resources 

· FFS details

Agreements:

· Support gNB to configure one or more groups where each group contains one or more SRS resource(s) to UE

· Note: different groups may be for different purposes, e.g., one or more groups for beam management, one for DL CSI acquisition, one for UL CSI acquisition, etc.

Agreements (Agreed WF: R1-1715235):

· For PUSCH precoder determination in non-codebook-based UL MIMO, support Alt.1, (i.e., at least SRI(s) only without TPMI indication in the UL grant) for wideband indication.
· Note: The gNB should only signal SRI(s) such that the UL precoding transmission inferred from the signaled SRI(s) can be simultaneously conducted by the UE.
· FFS details
· FFS: If sub-band indication is supported, down-select Alt. 1-3 for it
In this contribution, we discuss remaining details on non-codebook based transmission for UL. This contribution is revised from R1-1713137.
2. Discussion
The agreed WF (R1-1715235) adopts Alt.1, (i.e., at least SRI(s) only without TPMI indication in the UL grant) for wideband indication for PUSCH precoder determination in non-codebook-based UL MIMO. With this non-codebook based UL-MIMO scheme, the gNB should only signal SRI(s) such that the UL precoding transmission inferred from the signaled SRI(s) can be simultaneously conducted by the UE. Note it also includes cases when a single SRS resource with multiple SRS ports is indicated by the SRI. In that case, the configured number of SRS ports in the indicated SRS resource can be interpreted as a target rank in UE’s UL transmission. To do so, TRP may configure multiple SRS resources, each corresponding to the different rank, e.g., v-port SRS configured for v-th SRS resource, where v = 1, 2, 3, 4, to cover rank 1 to 4, for example.
Considering RAN1 agreements so far, operations based on two-step SRS resource configuration can be supported in NR, where the first SRS resource(s) correspond to SRS for UL beam management, and the second SRS resource corresponds to SRS for UL link adaptation. In other words, it is agreed that gNB can configure multiple SRS resource groups where different groups can be used for different purposes, i.e., Group A SRS resource for UL link adaptation, and Group B SRS resource for UL beam management. 
When multiple Group B SRS resources for UL beam management are configured to the UE and a single SRS port is configured within each resource, UE can apply different Tx beam for each SRS resource. For example, when UE is assumed to configure P Group B SRS resources, the UE applies P different beam directions, each applied to a different SRS resource. For this example, the UE is assumed to have different Tx beams, so that the value of P or related information may need to be initially delivered to gNB as UE capability signaling for proper configurations on Group B SRS resource(s). After measuring transmitted Group B SRS resources, gNB selects preferred beam(s) to be used for applying to Group A SRS resource(s) via configuring/indicating another type of SRI to indicate SRS Tx beam as agreed in RAN1#89. It would be desirable that the SRI for SRS-resource-level Tx beam indication can be signaled by MAC-CE since it has less restriction of payload size than DCI. It also avoids any possible error propagation by receiving ACK from UE, and UL beam information would be updated with relatively long periodicity. 

In addition to the above discussion, it was agreed in RAN1 #89 that SRS Tx beam is indicated by SRI or CSI-RS resource based indication (e.g. CRI) when DL/UL beam correspondence holds. For the latter case, UE can determine SRS Tx beam from DL Rx beam corresponding to CRI in a reciprocal manners. In a similar way to the SRI for SRS Tx beam, MAC-CE would be desirable to signal the CRI for UE Tx beam. Also, CRI or SRI indication for SRS Tx beam would be confined within group B CSI-RS resources or group B SRS resources to reduce signaling overhead. 

Proposal 1: Regarding operations based on two-step SRS resource configuration, NR supports SRI or CRI indication per configured SRS resource via MAC-CE, as the beam indication for SRS transmission.

3. Conclusion

This contribution discussed non-codebook based transmission for UL in NR. The following proposal is given, based on the discussion:
Proposal 1: Regarding operations based on two-step SRS resource configuration, NR supports SRI or CRI indication per configured SRS resource via MAC-CE, as the beam indication for SRS transmission.

