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1 Introduction
In previous RAN1 Ad hoc meeting, RAN1 made following agreement regarding multiple SRS configuration for the CSI acquisition [1]. We think such multiple SRS resource configuration should be important for the beam management as well.
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)
In this contribution, a couple of issues on SRS design for beam management and CSI acquisition are addressed for the Multi-antenna scheme for NR.
2 Discussion
As for the frequency bandwidth, in general, the SRS of the CSI acquisition requires relatively wide frequency band resource allocation. If frequency hopping mechanism is applied with the narrow frequency band SRS, the area for the frequency hopping would need to cover relatively wide area for a whole/partial operation band. On the other hand, for the beam management procedure, the main objective of the beam management procedure is to identify suitable beam association between TRP and UE. Therefore, the SRS to cover wide frequency band isn’t necessarily required for the beam management. Then, to manage SRS conflict easily among UEs, narrow band resource allocation for SRS should be supported.
Observation 1: The SRS to cover wide frequency band isn't necessarily required for the beam management.
Proposal 1: To manage SRS conflict easily among UEs, the narrow band resource allocation for beam management SRS should be supported.
In order to overcome the blocking issue, to maintain multiple links between UE and gNodeB/TRP is effective solution. RAN1 has already decided that NR supports multiple beam links for the beam management and the CSI acquisition. The obstacle such as a car/human would be located near UE rather than gNodeB/TRP. Therefore the directivity of multiple beams on UE side is more important than gNodeB/TRP side for the beam diversity. 
Observation 2: The directivity of multiple beams on UE side is more important than gNodeB/TRP side for the beam diversity.
In order the gNodeB to know UE side beam channel environment precisely, the gNodeB has to configure multiple SRS resources for channel estimation corresponding to different beam directions of UE side . RAN1 has already decided such multiple SRS resources should be supported for the CSI Acquisition. But there is no agreement regarding the beam management. The blocking issue is common issue of the beam management and the CSI acquisition. We think similar mechanism is needed for the beam management.
Proposal 2: The UE can be configured with multiple SRS resources for UL beam management as well as UL CSI acquisition.
The remaining discussion point based on the agreement described in the introduction is which UE or gNodeB/TRP selects TX beam applied to the multiple SRS transmission. As mentioned above, only UE can identify suitable multiple beam directivity to get beam diversity because the obstacle is located near UE. The gNodeB indication for the beam selection is not needed basically. Before selecting the TX beam on UE , DL CSI RS should be transmitted from the gNodeB to UE so that the UE can know possible beam direction for the multiple SRS transmission. In that case, in advance, the UE can decide suitable beams for the multiple SRS.
Proposal 3: The UE selects gNB-transparent Tx beams, based on DL RS based measurement, for multiple SRS transmission.
For the blocking issue, multiple SRS resource configuration for the beam management is effective as well as the CSI acquisition case. As mentioned in observation 1, for the beam management, narrow band SRS is sufficient rather than wide band SRS. To realize multiple beam links using narrow band SRS, the multiple SRS resource should be allocated in narrow frequency band resource with better SNR quality because failure of the beam management/refreshment due to low SNR degrades a quality of reliable communication and low latency communication. For the requirement, UE needs to select multiple SRS resource(e.g. 2) from pre-configured multiple SRS resource (e.g. 5 )based on wideband DL CSI-RS. Figure 1 shows an example of the mechanism. Based on the wide band CSI-RS,UE can find multiple SRS resources with better SNR quality.
Proposal 4: The multiple SRS resources with narrow band width for the beam management should be determined taking into account  both UE side beam directivity and SNR environment.
In addition, the frequency hopping mechanism with the narrow band resource allocation also should be supported to reduce influence of conflict among SRS from different UEs.
Proposal 5: The frequency hopping mechanism with the narrow band resource allocation should be supported to reduce influence of conflict among SRS from different UEs.
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Figure 1 multiple SRS resource with narrow frequency band and better SNR.
3. 
Conclusions
In this contribution, the following observations and proposals are made:
Observation 1: The SRS to cover wide frequency band isn't necessarily required for the beam management.
Observation 2: The directivity of multiple beams on UE side is more important than gNodeB/TRP side for the beam diversity.
Proposal 1: To manage SRS conflict easily among UEs, the narrow band resource allocation for beam management SRS should be supported.
Proposal 2: The UE can be configured with multiple SRS resources for UL beam management as well as UL CSI acquisition.
Proposal 3: The UE selects gNB-transparent Tx beams, based on DL RS based measurement, for multiple SRS transmission.
Proposal 4: The multiple SRS resources with narrow band width for the beam management should be determined taking into account  both UE side beam directivity and SNR environment.

Proposal 5: The frequency hopping mechanism with the narrow band resource allocation should be supported to reduce influence of conflict among SRS from different UEs.
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