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1. Introduction
This contribution is an update to [1]. In the case of non-codebook based UL transmission, the precoder for SRS is computed from its associated NZP CSI-RS. The following agreement was made in meeting RAN1 AH #1801 [2] on the timing between SRS transmission and NZP CSI-RS to update SRS precoding information.  
Agreement:
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.
The respective specification details of the above agreement from [3] can be found below. 
For non-codebook based transmission, the UE can calculate the precoder used for the transmission of SRS based on measurement of an associated NZP CSI-RS resource. A UE can be configured with only one NZP CSI-RS resource for the SRS resource set with higher layer parameter usage in SRS-ResourceSet set to 'nonCodebook' if configured.
[bookmark: _Hlk515954588]-	If aperiodic SRS resource set is configured, the associated NZP-CSI-RS is indicated via SRS request field in DCI format 0_1 and 1_1, where AperiodicSRS-ResourceTrigger (indicating the association between aperiodic SRS triggering state and SRS resource sets), triggered SRS resource(s) srs-ResourceSetId, csi-RS (indicating the associated NZP-CSI-RS-ResourceId) are higher layer configured in SRS-ResourceSet. A UE is not expected to update the SRS precoding information if the gap from the last symbol of the reception of the aperiodic NZP-CSI-RS resource and the first symbol of the aperiodic SRS transmission is less than 42 OFDM symbols. 
This contribution discusses about potential advantages of reducing/enhancing the SRS precoder computation time in non-codebook based UL transmission in URLLC context.
2. SRS precoder computation time in non-codebook based UL
The time (here after represented with Tofffset) required for SRS precoder computation from an associated NZP-CSI-RS depends on multiple factors like UE capability, the number of antenna ports of associated NZP CSI-RS, etc. The current specification value of Tofffset (42 symbols) is pessimistic and is arrived at this value keeping in mind of low capable UEs. It is a drawback for the UEs capable of computing precoder in less than 42 symbols as they lost the opportunity of providing recent/fresh CSI to gNB. 
[bookmark: _GoBack]In URLLC, some of the use cases like power distribution, and transport industry can be served with end to end latency equal to or above 5 ms [4]. According to the latency evaluations in [5], with the Rel-15 capability#2 N1/N2 values, it is possible to have at least one HARQ based retransmission within 5ms latency bound using mini-slot based scheduling. With SCS higher than 15 KHz, it is possible to support more than one HARQ based retransmissions within 5ms latency. It is beneficial to acquire fresh CSI before the next retransmission which can improve the reliability.  The SRS and the associated aperiodic NZP-CSI-RS can be triggered through the same DCI grant.
As per the current specification, fast CSI acquisition based on SRS transmission in non-codebook based UL is hindered by large Tofffset. Since Tofffset is dependent on various factors, a larger Tofffset value is agreed so that a lowest capable UE can also support which is a clear disadvantage for highly capable UEs, particularly in the case of URLLC. A smaller Tofffset value will allow for acquiring fresh CSI before HARQ based retransmission in case of non-codebook based UL and improve overall reliability which is highly appreciated in URLLC use cases. So, it is beneficial to consider the enhancements of reducing Tofffset.
Proposal 1: Consider enhancements to timing (Tofffset) between SRS transmission and NZP-CSI-RS in the case of non-codebook based UL.
	Timing enhancement can be brought in multiple ways. First option is, to set a fixed value for Tofffset such that SRS transmission is finished with in a slot duration to acquire fast CSI [6]. The UEs which are not capable of this smaller Tofffset value will use the last computed precoder for SRS transmission. Second option is, set a fixed value for each SCS which can be different. Third option is, Tofffset is signalled by DCI which has SRS request. These options bring advantage to highly capable UEs in acquiring fast CSI.
      Proposal 2: Consider the following options to enhance Tofffset.
    		  		Option 1: Set the value of Tofffset to 14
   		   		Option 2: Set a fixed value Tofffset for each SCS
       Option 3: Tofffset is conveyed by DCI
       Other options are not precluded.
    3. Conclusion
In this contribution, the following proposals have been made:
 Proposal 1: Consider enhancements to timing (Tofffset) between SRS transmission and NZP-CSI-RS in the case of non-codebook based UL.
      Proposal 2: Consider the following options to enhance Tofffset.
    		  		Option 1: Set the value of Tofffset to 14
   		   		Option 2: Set a fixed value Tofffset for each SCS
       Option 3: Tofffset is conveyed by DCI
                         Other options are not precluded.
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