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1. Introduction
In RAN1 #90 meeting, the indication of SRI for non-codebook based transmission scheme have been agreed. [1] In this contribution, we will provide some discussions on the remaining issues for non-codebook based transmission including DL RS for measurement and the control signalling.
2. Discussion
2.1 DL RS for measurement
In RAN1 NR January meeting, it has been agreed that the gNB should identify the DL RS for UE to measure the channel and derive the UL precoder. The following options could be taken into account:
Option 1: SS-block for measurement
Option 2: CSI-RS for measurement
The SS-block can only be transmitted in 24 RBs, so it is not easy for a UE to measure the wideband channel by SS-block. Therefore SS block can only be applied to the case when the bandwidth for a UE’s bandwidth part (BWP) is equal to 24 RB. To get wideband channel, the CSI-RS should be recommended. The gNB should configure the CRI for some SRS resources.
Proposal 1: CSI-RS should be used for measurement and the CRI can be configured for some SRS resources.
2.2 Remaining Issues on Control Signaling 
For frequency selective precoding, the UE may be able to use different precoders to different PRGs. But to keep phase of precoder continuous, the granularity for one subband precoder could be small, which could increase the UE’s complexity. For high rank transmission, the rank reverse may be observed, which could cause the phase of precoder discontinuous. Therefore to reduce the UE’s complexity and avoid possible rank reverse issue for rank>1 transmission, it is better to support configurable PRG size for non-codebook based transmission.
Multiple SRS resources can be used for precoded SRS, however if the rank is very high, the number of SRS resources may be large. For example, if the maximum rank is N, totally N precoded SRS resources would be needed. Further if there are K beam pair links (BPLs) in uplink side, there should be KN precoded SRS resources, which would increase the overhead of SRS and the payload size of SRI in uplink grant.
Then the SRS for BM can be used as a filter to find out the best BPL(s) and non-precoded SRS can be used to find out the possible maximum rank of precoder. Therefore a joint non-precoded and precoded SRS can be used as shown in Figure 1. In the first step, the possible BPLs can be selected from the SRS for beam management; in the second step, the maximum possible rank of precoder can be determined by the non-precoded SRS; then the precoded SRS can be used and the number of precoded SRS can be limited. Hence, totally there can be 3 SRS resource groups: there can be 3 SRS resource groups: 
· Group 1: SRS for beam management, which is used to find out possible BPL(s)
· Group 2: non-precoded SRS, which is used to determine the maximum rank
· Group 3: precoded SRS, which is used to determine the precoder



Figure 1: Procedure to determine the UL precoder
For group 1, the maximum number of SRS resource can be equal to , where  indicates the number of Tx beams and  denotes number of panels. For group 2, the number of SRS resources can be equal to , where  refers to the number of BPLs. For group 3, the number of SRS resources can be equal to , where  is the maximum possible rank of precoder, which should be used to calculate the payload size of SRI in an uplink grant. Hence the number of resource for group 3 SRS should rely on the possible rank of precoder. It is better to configured the number of resource for group 3 SRS dynamically to save the overhead of precoded SRS and SRI.
Further, the codebook based and non-codebook based transmission scheme can be switched by using different SRS resource group. If group 2 is used, the codebook based transmission scheme should be assumed, and if group 3 is used, the non-codebook based transmission scheme should be assumed.
Proposal 2: to reduce the UE’s complexity and avoid possible rank reverse issue for rank>1 transmission, it is better to support configurable PRG size.
Proposal 3: 3 SRS resource groups can be defined where group 1 can be used for SRS for beam management, group 2 can be used for non-precoded SRS and group 3 can be used for precoded SRS. Different transmission scheme can use different SRS resource groups.
Proposal 4: The number of precoded SRS resource should be dynamically configured to save the overhead of SRS and SRI.
3. Conclusions
In this contribution we have provided our views on non-codebook based UL transmission for NR. From the discussion, we have achieved the following observations and proposals.
Proposal 1: CSI-RS should be used for measurement and the CRI can be configured for some SRS resources.
Proposal 2: to reduce the UE’s complexity and avoid possible rank reverse issue for rank>1 transmission, it is better to support configurable PRG size.
Proposal 3: 3 SRS resource groups can be defined where group 1 can be used for SRS for beam management, group 2 can be used for non-precoded SRS and group 3 can be used for precoded SRS. Different transmission scheme can use different SRS resource groups.
Proposal 4: The number of precoded SRS resource should be dynamically configured to save the overhead of SRS and SRI.
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