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1. Introduction
In RAN1 NR AH #3 meeting, the following working assumption has been achieved.
Working assumption
· For PUSCH precoder determination using wideband SRI only indication in non-codebook based UL MIMO, only one SRS port per SRS resource can be configured 
· Note: to support high rank transmission, multiple SRS resources should be indicated
· FFS: subband SRI indication
· FFS: Details of DCI for wideband SRI indication
· FFS: Details on how to reduce the overhead and SRS resource
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 SRS resource configuration 
For the SRS resource configuration, there can be the following options:
· Option 1: each SRS resource has 1 antenna port
· Option 2: each SRS resource has different number of antenna ports
To support high rank transmission, the gNB can indicate multiple SRIs for option 1. But for option 2, only single SRI is used, since the UE can apply precoders with different ranks in different resources. Currently for SU-MIMO, up to 4 layers are supported. Regarding some forward compatibility, 8 layers may be supported in future. Table 1 illustrates the overhead comparison for the two options.
Table 1: Overhead comparison between two options
	Maximum number of layers
	Configurations
	Option 1
	Option 2

	4
	Number of bits for SRI(s)
	4
	2

	
	Number of SRS resources
	4
	4

	8 
	Number of bits for SRI(s)
	6
	3

	
	Number of SRS resources
	8
	8



It can be observed that option 1 would require more bits in DCI. Further another issue for option 1 is that to support high rank transmission, the precoders for high rank transmission may not be the best precoder for low rank transmission. Figure 1 illustrate one example for this potential issue.


Figure 1: one example for potential issue of option 1
To reduce the overhead of SRI(s), it is better to have some SRS resource sub-set restriction, which can bring in some restriction for the resources for a particular rank. Given there can be up to 4 layers transmission, Table 2 illustrates the SRS resource sub-set restriction for different ranks. Then the overhead of SRI(s) indication for option 1 can be the same as option 2.
Table 2: SRS resource sub-set restriction for different ranks
	Rank
	Restricted SRS resource

	1
	SRS resource 1

	2
	SRS resource 1 and 2

	3
	SRS resource 1, 2, and 3

	4
	SRS resource 1, 2, 3 and 4



Proposal 2: If option 1 (1-port SRS resource) is supported, the SRS resource sub-set restriction for each rank should be supported to reduce control signaling overhead of SRI(s) in DCI.
2.3 Control Signaling for Subband Precoding 
For frequency selective precoding, the UE may be able to use different precoders to different PRGs. Then there can be two options to support the subband precoding:
· Option 1: indicate the SRI(s) for each subband
· Option 2: subband precoders are applied to one SRS resource
In option 1, the control signaling would be large if the number of subband is large. Hence it is better to allow the UE to apply the subband precoders directly in one SRS resource. So for each SRS resource, the gNB can indicate the PRG size. To support dynamic wideband and subband precoding switching, the gNB can configure different PRG size in different SRS resources. Then the wideband and subband precoding switching can rely on the indication of SRI(s). Figure 2 illustrates one possible configuration for SRS resources. Then in the DCI, only one SRI(s) should be indicated.


Figure 2: one possible configuration of SRS resources
Proposal 3: The PRG size or number of PRGs can be indicated for each SRS resource, and single SRI(s) can be used for subband precoding.
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 proposals.
Proposal 1: CSI-RS should be used for measurement and the CRI can be configured for some SRS resources.
Proposal 2: If option 1 (1-port SRS resource) is supported, the SRS resource sub-set restriction for each rank should be supported to reduce control signaling overhead of SRI(s) in DCI.
Proposal 3: The PRG size or number of PRGs can be indicated for each SRS resource, and single SRI(s) can be used for subband precoding.
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