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1	Introduction
Significant progress has been made in RAN1 #91 meeting on non-codebook based UL-MIMO. Here is the brief review on the related agreements [1].

Single SRS resource set is agreed for non-codebook based UL transmission, and UE can be configured to transmit up to X SRS resource simultaneously:
	Agreements:
For non-codebook based UL transmission, the UE can only be configured for one SRS resource set with the following details:
· The UE can be configured to simultaneously transmit up to X SRS resources
· X is part of UE capability signaling
· The SRS resources transmitted simultaneously occupy the same RBs



However, there will be various SRS resource sets for different purposes:
	Agreements:

Support to use RRC signalling to explicitly differentiate between SRS resources sets for beam management and SRS resource set for codebook/non-codebook based UL transmission;
For SRS resources sets for UL beam management, only one resource in each of multiple SRS sets can be transmitted at a given time instant 
The SRS resources in different SRS resource sets can be transmitted simultaneously 



The maximum number of configurable SRS resources is 4, 
	Agreements:

Maximum number of SRS resources that can be configured for non-codebook based uplink transmission is 4



For frequency selective precoding support, it is concluded that
	Conclusion:

No explicit specification support of frequency selective precoding for non-codebook based transmission in Rel-15 for completion by Dec


No support of subband precoding will be in the specification.

On SRI association with SRS, 
	Agreements:
SRI is associated with the most recent SRS transmission



For the association between CSI-RS and SRS, 
	Agreements:

For the association between CSI-RS and an SRS for non-codebook based uplink transmission, the CSI-RS resource is associated to a SRS resource set.



The timing between AP-CSI-RS and AP-SRS is still not finalized:
	Agreements:

The AP-SRS(s) is transmitted X symbols after AP-CSI-RS. X is fixed for all UE (FFS X values)
· X is defined per SCS



One email discussion agreement has been reached on SRS resource indication [2]:
	Agreements:

For non-codebook based UL transmission, 
· The rank of UL transmission is derived from SRI field in UL DCI
· Encoding of the DMRS indicator is determined from the derived rank
· SRI field corresponds to a pre-determined combination of SRS resources, which are configured in the SRS resource set for non-CB-based UL
· The bit-width of SRI field in UL grant is , where Lmax is maximum number of supported layers and N is the number of configured SRS resources in the set




Key issues have already been agreed for non-codebook based transmission. However, at least two issues are not yet finalized. This paper addresses two two remaining issues for non-codebook based transmission: 
· Timing between AP-CSI-RS and AP-SRS
· Details of bit-mapping SRI


2	Timing between AP-CSI-RS and AP-SRS
During RAN1 #91 meeting, there were discussions related on the timing between UE receiving AP-CSI-RS and UE transmitting SRS. The timing difference will depend on UE’s capability of measuring DL CSI-RS and determining its potential precoder. Although it will be ideal to specify the timing in the RAN1 spec so that gNB would be better schedule uplink transmission, it seems that RAN1 won’t have adequate expertise to determine the timing difference between CSI-RS and SRS. A proper approach is to ask RAN4’s recommendation since this is directly related with UE’s capability and performance. Therefore, we propose: 
Proposal 1: Send LS to RAN4 on UE’s capability of timing between transmitting SRS and receiving AP-CSI-RS.

3	Bit mapping details for SRI
Based on the agreed email discussion, the SRI field in DCI shall follow that
· SRI field corresponds to a pre-determined combination of SRS resources, which are configured in the SRS resource set for non-CB-based UL
· The bit-width of SRI field in UL grant is , where Lmax is maximum number of supported layers and N is the number of configured SRS resources in the set

Therefore, the SRI bit-width depends on the maximum transmit rank and the number of configured SRS resources N, for non-codebook based transmission. As RAN1 has agreed that the number of configurable SRS resources for non-codebook based transmission is 4, with maximum rank = 4, we can list all possibilities of SRI bit-width in Table 1, based on the equation . Note that for non-codebook based transmission, each SRS resource shall be mapped to single SRS port. 
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	Max rank
	N=4
	N=3
	N=2

	1
	2
	2
	1

	2
	4
	3
	2

	3
	4
	3
	n/a

	4
	4
	n/a
	n/a



From this table, when maximum rank is greater than or equal to 2, SRI bit-width is equal to the number of configured SRS resources, or SRS ports. However, for rank 1, this is no longer true.
Based on Table 1, there are only two possibilities between SRI bit-width and the number of configured SRS resources (N):
1) N is equal to SRI bit width;
2) N is greater to SRI bit width.
[bookmark: OLE_LINK13][bookmark: OLE_LINK14]When the number of configured SRS resource (N) is equal to SRI bit width, SRI bit-mapping shall be applied. This is the straightforward approach to define SRI with its related SRS ports. When the number of configured SRS resource (N) is greater to SRI bit width, there is no direct bit-mapping association between SRI bit and SRS resources. From this, we propose to use SRI bit-mapping:

Propose 2: Support SRI bit-mapping to associate SRI bits and SRS resources.
4	Conclusions
This contribution addresses two remaining issues for non-codebook based transmission: timing between AP-CSI-RS and SRS, and the SRI bit-mapping. We propose:
Proposal 1: Send LS to RAN4 on UE’s capability of timing between transmitting SRS and receiving AP-CSI-RS.
Propose 2: Support SRI bit-mapping to associate SRI bits and SRS resources.
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