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1 	Introduction
During RAN1#86b meeting, the following agreements were made on NR SRS for UL CSI acquisition [1-2].
Agreements:
· At least one of precoded and non-precoded SRS based UL link adaptation procedure should be supported in NR, with at least following different procedures:
· UL data scheduling (MCS/precoder/rank) is based on non-precoded SRS transmission by UE
· Configurable number of SRS ports are 1, 2, 4, or [8]. Other possible numbers FFS.
· FFS on precoder/codebook
· UL data scheduling (MCS/precoder/rank) is based on precoded SRS(s) transmission by UE
· Configurable number of SRS ports are 1, 2, or 4. Other possible numbers FFS.
· Multiple precoded SRS resources (if supported) can be configured.
· At least one of the following is supported
· Precoder for SRS can be determined by UE based on measurement on DL RS and 
· Precoder for SRS can be indicated by gNB
· FFS on precoder/codebook
· UL data scheduling (MCS/precoder/rank) is based on a combination of non-precoded and precoded SRS transmission by UE
· Note: Some parts of above procedures might be transparent to UE
· FFS: UE may select a subset of SRS ports for SRS transmission
During RAN1#Adhoc meeting, the following agreements were made on NR SRS for UL CSI acquisition [3-4].
Agreements:
· For UL CSI acquisition, UE can be configured with multiple SRS resources, where
· UE can be configured to transmit SRS in each configured SRS resource. Adopt at least one of alternative(s) below:
· Alt.1: UE applies gNB-transparent Tx beamformer to SRS (e.g., UE determines Tx beam for each SRS port)
· Alt.2: UE should apply a Tx beamformer to SRS according to gNB indication with details FFS (e.g., Tx beam for each SRS port is indicated by gNB)
· Alt.3: Other possible scheme (not precluded)
Based on these available conclusions and FFS parts, we share our views on SRS for UL CSI acquisition in this contribution.
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For UL link adaptation, at least one of unprecoded and precoded SRS are supported. For precoded SRS, multiple SRS resources can be configured. For each SRS, Tx beamformer to SRS can be decided at UE’s side or gNB’s side as listed in Alt.1 and Alt2 in the above agreements.
For Alt.1, it’s generally used in the scenarios with channel reciprocity. The precoder for SRS can be determined by UE based on measurement on DL RS, e.g. CSI-RS. UE can decide the precoder according to reciprocity. The SRS precoder is transparent to gNB. This procedure is very simple as there is no addition uplink RS overhead for determining SRS precoder. It has no need for signaling to indicate SRS precoder. Furthermore, the precoder for SRS can be changed fast and flexibly at UE’s side. 
Proposal 1: Alt.1 can be used to determine SRS precoder for the scenario with reciprocity.
Alt.2 can be used for the scenario without channel reciprocity. UE applies Tx beamformer to SRS according to gNB’s indication. There are two possible schemes for gNB to determine Tx beamformer to SRS.
Scheme 1: UE sends non-precoded SRS for training. Then, gNB determines the precoder based on non-precoded SRS.
Scheme 2: UE sends precoded SRS based on predefined precoder set for training. Then, gNB selects the preferred precoder in the predefined precoder set.
Scheme 3: UE sends non-precoded SRS in a predefined narrow band to assist the gNB determining a rough scope of uplink beam and notifies UE the selected precoder subset. Then UE sends precoded SRS based on the notified precoder subset for uplink beam training. Then, gNB can select preferred uplink beam more quickly relative to scheme 2.
For this scheme, the gNb can determine the SRS precoder according to desirable transmission scenario and CSI estimation will be more accurate. The additional RS overhead and indication signaling are required. Also, the codebook needs specification for precoder indication.
Proposal 2: Alt.2 can be used to determine SRS precoder for scenario without reciprocity.
For Alt.1, scheduled data will have to be transmitted with the same precoder as SRS since gNB has no information on SRS precoder. This gives some restriction for gNB’s scheduling. From another perspective, UE has no information about scheduling and it chooses SRS precoder based on its own CSI. It may be not so good for MU-MIMO operation. On account of flexible transmission for data channel, the non-transparent scheme can be considered based on Alt.1, which can be called Alt.1a. For this scheme, the SRS precoder(s) are determined at UE’s side and reported to gNB. In detail, UE can select SRS precoder according to channel reciprocity. Then, SRS precoder selection results will be reported to gNB by explicit or implicit schemes. gNB can finally decide to use UE selected precoder or its desired precoder and notify UE.
Proposal 3: Alt.1a can be supported as an enhanced scheme for Alt.1, where the SRS precoder(s) are determined at UE’s side and reported to gNB.
3 	Conclusions
Based on above discussion, we also make the following proposals:
[bookmark: _GoBack]Proposal 1: Alt.1 can be used to determine SRS precoder for the scenario with reciprocity. 
Proposal 2: Alt.2 can be used to determine SRS precoder for scenario without reciprocity.
Proposal 3: Alt.1a can be supported as an enhanced scheme for Alt.1, where the SRS precoder(s) are determined at UE’s side and reported to gNB.
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