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1	Introduction
Many agreements have been reached in RAN1 #92 meeting on various topics of uplink non-codebook based transmission [1].
On SRS port to DMRS port mapping, it is agreed that:
	R1-1803411	Summary of issues on UL non-codebook based transmission	Nokia, Nokia Shanghai Bell
Agreement
Add the following text for TS38.214 section 6.1.1.2
The UE shall perform one-to-one mapping from the indicated SRI(s) to the indicated DMRS ports(s) in the DCI format 0_1 increasing order.



The conflicting of two RRC parameters is revolved with:
	Agreement:
A UE should not be expected to be configured with both SRS-SpatialRelationInfo for SRS resource and SRS-AssocCSIRS for SRS resource set for non-codebook based transmission.



The number of CSI-RS resource for non-codebook based transmission is decided to be 1:
	Agreement:
For non-codebook based transmission, a UE can be configured with only one NZP CSI-RS resource for the SRS resource set.



The minimum SRS resource for non-codebook based transmission is also one for DCI format 0_1:
	Agreement
The minimum SRS resource for non-codebook based transmission is one for DCI format 0_1.



The time domain behavior of SRS resources is kept the same as that of codebook based uplink transmission.
	Agreement:
For non-codebook based uplink transmission, support the same time domain behavior at SRS resource set level as that of the codebook based uplink transmission case 



Frequency selection precoding for non-codebook based transmission is confirmed as
	Conclusion:
No explicit specification support of frequency selective precoding for non-codebook based transmission in Rel-15.



One remaining issue under intensive discussion without agreement in last meeting is related with SRS/CSI-RS triggering. This contribution addresses this issue and provides our proposal to enable non-codebook based uplink transmission.

2	SRS/CSI-RS triggering for non-CB based transmission
It is agreed that non-codebook based uplink transmission needs an CSI-RS for DL measurement to determine uplink precoders based on channel reciprocity. 
From RAN1 #90bis meeting agreement [2], we have:
	Agreements:
· Support indicating DL measurement RS for UE to calculate UL candidate precoders for precoded AP-SRS resource via DCI
· The DL measurement RS is a CSI-RS for CSI acquisition
· Specify the following mechanism for DCI signalling:
· Using the same field for AP-SRS resource triggering 
· Association between triggering state, triggered SRS resource(s) and the CSI-RS resource ID is higher layer configured
· Support indicating DL measurement RS for UE to calculate UL candidate precoders for precoded P/SP-SRS resource via higher layer signalling
· The DL measurement RS is a CSI-RS for CSI acquisition
· AP-SRS(s) association with P(>1)-port AP-CSI-RS: 
· AP-CSI-RS can be transmitted in the same slot as the DCI containing AP-SRS trigger. 
· The AP-SRS(s) is transmitted X symbols after AP-CSI-RS. 
· FFS: The scope of X and whether the AP-SRS and AP-CSI-RS can be in the same slot
· AP/SP/P-SRS(s) association with P(>1)-port P/SP-CSI-RS
· Timing of UL precoder calculation based on the associated CSI-RS is up to UE implementation




RAN1 #91 meeting has this agreement on SRS associated CSI-RS [3]
	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.



Such associated CSI-RS information is captured in the RRC parameter SRS-AssocCSIRS for P-SP-SRS, and AperiodicSRS-ResourceTrigger for AP-SRS. This RRC parameter contains ID of CSI-RS resource associated with SRS resource set in non-codebook based operation.

In RAN1 #92 meeting, the number of CSI-RS resource for non-codebook based transmission is decided to be one [1]:
	Agreement:
For non-codebook based transmission, a UE can be configured with only one NZP CSI-RS resource for the SRS resource set.



With these agreement, the remaining open issue is related with triggering of AP-CSI-RS and related AP-SRS. The question is still open on when AP-CSI-RS and AP-SRS shall be transmitted, together with SRS trigger in DCI. 
Let’s assume that:
•	the DL slot with the SRS trigger (DCI) is at time n;
•	the UL slot containing the SRS transmission is at time (n+K);
•	and the DL slot with CSI-RS is at time (n+L).
The first issue is related to when the AP-CSI-RS shall be transmitted. The second issue is related to the AP-SRS timing. The open issues are related with the specification of K and L.
The determination of the associated CSI-RS (by RRC parameter SRS-AssocCSIRS) timing, L, could be 0 or 1, 2, 3, 4, based on RAN1 agreement in RAN1 #92 [1]
	Agreement (RRC parameter update):
For CSI acquisition, aperiodic CSI-RS triggering offset can be 0, 1, 2, 3, 4 slots.
· If all the associated trigger states do not contain QCL Type D information, aperiodic CSI-RS triggering offset is fixed to zero.



Even this agreement is for downlink CSI acquisition, the same principle can be applied here. The CSI-RS can be in the same slot as the SRS trigger (L=0), as indicated in the previous agreement. The question is, whether other choice of L is allowed. The non-zero value of CSI-RS triggering offset for DL CSI acquisition is for UE derivation of QCL information for AP-CSI-RS in the triggering state configuration of aperiodic CSI reporting. Although it is still possible to assign non-zero value of CSI-RS triggering offset for non-codebook based transmission, there is no demanding reason to do so. With this, we propose L=0, as
Proposal 1: For non-codebook based uplink transmission, support that the associated AP-CSI-RS can be in the same slot as the AP-SRS trigger.
Note that this proposal is independent on the either joint or non-joint signaling of AP-CSI-RS and AP-SRS triggers/requests, during the discussion in the last meeting. 
The second issue is the determination of K, as the offset of SRS transmission slot. There are several approaches to define the value of K, or the value of K-L
Alt 1: fixed K-L;
Alt 2: variable K-L indicated to UE by DCI;
Alt 3: variable K-L values, each of which is associated to one SRS trigger state.
Current spec in 38.214 indicates that
“A UE is not expected to update the SRS precoding information if the gap from the last symbol of the reception of the AP-CSI-RS resource and the first symbol of the AP-SRS transmission is less than 42 OFDM symbols.”
This statement indicates that  symbols. 
Alt 1 is the simplest approach to specify. Alt 2 enables dynamic selection of timing offset (K-L) for various UE. This provide more flexibility with a cost of DCI payload. Alt 3 involves higher layer signaling of various SRS trigger states. Each state has a fixed (K-L) timing. This provide some UE implementation flexibility with the cost of RRC signaling.
Following the simple solution with a fixed K-L, we can determine the minimum gap between AP-SRS trigger and AP-SRS transmission. If K=0 is agree, that is AP-CSI-RS will be in the same slot as AP-SRS trigger, AP-SRS shall be transmitted at the next uplink SRS symbol after 42 symbols from DL CSI-RS reception.
Proposal 2: For non-codebook based uplink transmission, AP-SRS shall be transmitted at the next uplink SRS symbol after 42 symbols from DL CSI-RS reception.

3	Conclusions
This contribution discusses the AP-CSI-RS triggering and AP-SRS triggering for non-codebook based uplink transmission. We have these proposals:
Proposal 1: For non-codebook based uplink transmission, support that the associated AP-CSI-RS can be in the same slot as the AP-SRS trigger.
Proposal 2: For non-codebook based uplink transmission, AP-SRS shall be transmitted at the next uplink SRS symbol after 42 symbols from DL CSI-RS reception.
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