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1 Introduction

Before RAN1#91, it has been agreed to indicate a CSI-RS resource for non-codebook based transmission [1]: 
· 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
In last meeting, further progress has been achieved to finalize UL non-codebook transmission [2]:
· 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.
· SRI is associated with the most recent SRS transmission 
· 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

· Maximum number of SRS resources that can be configured for non-codebook based uplink transmission is 4.
In this contribution, we address the remaining issues for UL non-codebook based transmission. 
2 Remaining issue on UE capability related parameters
It has been agreed that SRS request field can be used to trigger AP-SRS(s) transmission and the P(>1)-port AP-CSI-RS associated with the triggered SRS resource set. The remaining issue is to determine the time used for precoding calculation for SRS and DCI decoding. It has been agreed that X is fixed for all UEs. However, the time cost by precoding calculation for UEs with different capabilities is different, and the time is also determined by the number of antenna ports of the associated AP-CSI-RS. It seems quite difficult to fix an exact value of X.
In order to simplify the design, X can be set according to the UE with ‘lowest capability’. Meanwhile, gNB could derive the UE capability of precoder calculation and channel estimation by the UE capability report for CSI reporting, so gNB could configure the CSI-RS with fewer ports for the UE with ‘lower capability’. In this case, the gap of processing time between different UEs can be relieved by gNB implementation. Furthermore, if we consider the case that the CSI-RS resource is also used for CSI reporting simultaneously, it would further complex the determination of X. In this case, we could define a suitable X to fulfill both performance requirement as well as UE processing burden. One proper way can be assumed is that we can set the X to make sure that CSI-RS and the associated SRS resource transmission can be finished within a slot to fulfill fast CSI. In case some of the UEs cannot finish the precoding calculation, they could simply use the last result to transmit precoded SRS and finish the current calculation after the SRS transmission.
Proposal 1: Support the value of X is no more than 14.
3 Correction on current 38.214
3.1 Correction on the timing between SRS and the associated CSI-RS transmission
It has been agreed that the AP-SRS(s) is transmitted X symbols after AP-CSI-RS. However, in current 38.214, X is described as SRS transmission happens X symbols after the SRS request. Considering that the associated CSI-RS resource is configured per UE, and all 14 symbols can be configured to occupy CSI-RS, the actual time left for UE process is different between different CSI-RS patterns. In this case, it is better to modify current 38.214 to align with the agreement. 
Based on the above discussion, we have the following text proposal for TS 38.214

----Text Proposal for TS38.214------------------------------------------------------------------------------------------
< Unchanged parts are omitted >
6.1.1.2
Non-Codebook based UL transmission

< Unchanged parts are omitted >
For non-codebook based transmission, the UE can measure NZP CSI-RS resource to calculate the precoder used for the transmission of precoded SRS. 

-
If aperiodic SRS resource is configured, the [CSI-RS information in the same slot TBD] for UL channel measurement is indicated via DCI, where the association among aperiodic SRS triggering state, triggered SRS resource(s) SRS-ResourceConfigId, CSI-RS resource ID NZP-CSI-RS-ResourceConfigID are higher layer configured by AperiodicSRS-ResourceTrigger. A UE may receive the dynamic SRS transmission request for aperiodic SRS transmission in the same slot as the reception of the DL CSI-RS resource, where the SRS transmission happens [TBD] symbols after the associated CSI-RS transmission. A UE may receive the SRI which shall be associated with the most recent SRS transmission.
< Unchanged parts are omitted >
----Text Proposal ends----------------------------------------------------------------------------------------------------
3.2 Correction on the definition of the CSI-RS for non-codebook
It has been agreed that the associated CSI-RS shall be the CSI-RS for CSI acquisition in RAN1#90bis. To supporting full rank channel estimation, the CSI-RS shall be a ‘non-precoded’ CSI-RS. Otherwise, the precoding derived by UE is inaccuracy since the CSI-RS for beam management cannot be used for precoding calculation. So we shall illustrate the associated CSI-RS shall be the CSI-RS for CSI acquisition in 38.214 to align with the agreement.

Based on the above discussion, we have the following text proposal for TS 38.214

----Text Proposal for TS38.214------------------------------------------------------------------------------------------

< Unchanged parts are omitted >
6.1.1.2
Non-Codebook based UL transmission

< Unchanged parts are omitted >
For non-codebook based transmission, the UE can measure NZP CSI-RS resource to calculate the precoder used for the transmission of precoded SRS. The UE shall not assume that the NZP CSI-RS is used for tracking or L1-RSRP calculation.
< Unchanged parts are omitted >
----Text Proposal ends----------------------------------------------------------------------------------------------------
3.3 Correction on aperiodic CSI-RS triggering for SRS transmission
It has been agreed that 'No report' can be configured by higher layer parameter ReportQuantity in a CSI reporting, and the CSI-RS resource associated with the CSI reporting could be used for non-codebook based transmission; however, the case is not clearly captured in current 38.214. 1. When a CSI reporting setting configured with the higher layer parameter ReportQuantity set to ‘No Report’, the UE shall not report any information and assume that the associated CSI-RS resource is triggered for precoding determination of a SRS resource set for ‘Non-codebook’, and the CSI-RS resource shall be associated with a SRS resource set configured by higher layer parameter SRS-AssocCSIRS. UE may not do channel estimation for UL transmission based on the aperiodic CSI-RS resource associated with a CSI reporting setting set to ‘No report’, when the CSI-RS is triggered by CSI request field for the associated SRS resource set.
It has been agreed that the SRS request field can be used to trigger the aperiodic CSI-RS transmission which is associated with a SRS resource set for ‘Non-codebook’, so that DL measurement and UL measurement can be triggered separately; however, the agreement is not clearly captured in current 38.214. The SRS request field shall be clearly defined to be used to trigger the CSI-RS resource in current 38.214. UE may not do channel estimation for UL transmission based on the aperiodic CSI-RS resource indicated by the SRS request field. The correction on 38.214 can be found in the text proposal found in Draft CR [3].
3.4 Correction on SRS resource set triggering for non-codebook
Agreement:
For aperiodic SRS, 
· Aperiodic SRS resource(s) are always triggered on a per set basis by DCI.
· A code-point of the SRS request field in DCI can be mapped to one or more SRS resource sets.

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.
It has been agreed that the state of SRS request field can be used to trigger at least one SRS resource set and a CSI-RS resource shall be associated to a SRS resource set. So the RRC parameter SRS-ResourceConfigId shall be changed to SRS-ResourceSetConfigId which can be configured by RRC signalling for each state of the SRS request field in current 38.214. 
Based on the above discussion, we have the following text proposal for TS 38.214

----Text Proposal for TS38.214------------------------------------------------------------------------------------------

< Unchanged parts are omitted >
6.1.1.2
Non-Codebook based UL transmission

< Unchanged parts are omitted >
-
If aperiodic SRS resource is configured, the [CSI-RS information in the same slot TBD] for UL channel measurement is indicated via DCI, where the association among aperiodic SRS triggering state, triggered SRS resource set ID SRS-ResourceSetConfigId, CSI-RS resource ID NZP-CSI-RS-ResourceConfigID are higher layer configured by AperiodicSRS-ResourceTrigger. A UE may receive the dynamic SRS transmission request for aperiodic SRS transmission in the same slot as the reception of the DL CSI-RS resource, where the SRS transmission happens [TBD] symbols after the SRS transmission request. A UE may receive the SRI which shall be associated with the most recent SRS transmission. 
< Unchanged parts are omitted >
----Text Proposal ends----------------------------------------------------------------------------------------------------
4 Summary of proposals
 The proposals made in this paper are summarized as follows:
Proposal 1: Support the value of X is no more than 14.
5 References
[1] RAN1 Chairman’s Notes, Prague, Czech Republic, October 9th -13th, 2017.
[2] RAN1 Chairman’s Notes, Reno, USA, November 27th – December 1st, 2017.
[3] R1-1800927, Correction on UL non-codebook based transmission in 38.214, Huawei, HiSilicon.
1

