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Introduction
In the current 38.214[1], for both codebook based and non-codebook transmission, PUSCH is based on the SRS resource(s) which are indicated by SRI. The indicated SRS resource(s) are the most recent transmission before the PDCCH carrying the SRI. 
However, there is no description on the SRS time domain occasion for type 1 configured grant PUSCH transmission as type 1 configured grant PUSCH is not activated/triggered by PDCCH. In this contribution, we analyze the problem of the current specification and provide our views.
Discussion
Based on current 38.214 as shown in yellow part below for both CB and non-CB based UL transmission, PUSCH is based on most recent transmission of SRS resource(s) indicated by SRI in DCI. The indicated SRS resource(s) should be prior to the corresponding DCI carrying the SRI.  
--------------------------------------38.214------------------------------------
[bookmark: _Toc534727982]6.1.1.1	Codebook based UL transmission
[bookmark: _Hlk494787931]For codebook based transmission, PUSCH can be scheduled by DCI format 0_0, DCI format 0_1 or semi-statically configured to operate according to Subclause 6.1.2.3. If this PUSCH is scheduled by DCI format 0_1, or semi-statically configured to operate according to Subclause 6.1.2.3, the UE determines its PUSCH transmission precoder based on SRI, TPMI and the transmission rank, where the SRI, TPMI and the transmission rank are given by DCI fields of SRS resource indicator and Precoding information and number of layers in subclause 7.3.1.1.2 of [5, TS 38.212] or given by srs-ResourceIndicator and precodingAndNumberOfLayers according to subclause 6.1.2.3. The TPMI is used to indicate the precoder to be applied over the layers {0…ν-1} and that corresponds to the SRS resource selected by the SRI when multiple SRS resources are configured, or if a single SRS resource is configured TPMI is used to indicate the precoder to be applied over the layers {0…ν-1} and that corresponds to the SRS resource. The transmission precoder is selected from the uplink codebook that has a number of antenna ports equal to higher layer parameter nrofSRS-Ports in SRS-Config, as defined in Subclause 6.3.1.5 of [4, TS 38.211]. When the UE is configured with the higher layer parameter txConfig set to 'codebook', the UE is configured with at least one SRS resource. The indicated SRI in slot n is associated with the most recent transmission of SRS resource identified by the SRI, where the SRS resource is prior to the PDCCH carrying the SRI. 
[bookmark: _Toc534727983]...
6.1.1.2	Non-Codebook based UL transmission
[bookmark: _Hlk494787623]For non-codebook based transmission, PUSCH can be scheduled by DCI format 0_0, DCI format 0_1 or semi-statically configured to operate according to Subclause 6.1.2.3. The UE can determine its PUSCH precoder and transmission rank based on the SRI when multiple SRS resources are configured, where the SRI is given by the SRS resource indicator in DCI according to subclause 7.3.1.1.2 of [5, 38.212], or the SRI is given by srs-ResourceIndicator according to subclause 6.1.2.3. The UE shall use one or multiple SRS resources for SRS transmission, where, in a SRS resource set, the maximum number of SRS resources which can be configured to the UE for simultaneous transmission in the same symbol and the maximum number of SRS resources are UE capabilities. Only one SRS port for each SRS resource is configured. Only one SRS resource set can be configured with higher layer parameter usage in SRS-ResourceSet set to 'nonCodebook'. The maximum number of SRS resources that can be configured for non-codebook based uplink transmission is 4. The indicated SRI in slot n is associated with the most recent transmission of SRS resource(s) identified by the SRI, where the SRS transmission is prior to the PDCCH carrying the SRI.
---------------------------------------------------------------------------------------
However, the above rule is not suitable for configured grant PUSCH transmission. Especially, for type 1 PUSCH transmissions with a configured grant because the PUSCH transmission is configured by RRC signaling rather than indicated by a PDCCH. In the case, the time domain occasion of SRS resource(s) identified by SRI configured in rrc-ConfiguredUplinkGrant is not clear. 
If the SRS resource(s) identified by SRI are periodic, there is no ambiguity since the precoding and the spatial domain transmission filter of periodic SRS resource(s) is not changed slot by slot usually. No matter which time domain occasion of the identified SRS resource(s) is used for PUSCH, it does not impact performance and UE behavior.
[bookmark: _GoBack]However, if the SRS resource(s) identified by SRI are semi-persistent or aperiodic, the precoding and the spatial domain transmission filter of the SRS resource(s) may be changed faster than RRC signaling which triggers type 1 configured grant PUSCH transmission. The time domain occasion of the indicated SRS resource(s) for the type 1 configured grant PUSCH transmission should be clarified in the specification, e.g. the SRS should be most recent transmission which is prior to S symbols before the PUSCH, S maybe depend on UE capability. Or else, semi-persistent and aperiodic SRS resource(s) should be restricted for type 1 configured grant PUSCH transmission in Rel-15. 
· Option 1: Type 1 configured grant PUSCH transmission is only based on periodic SRS.
· Option 2: Type 1 configured grant PUSCH transmission is based on the most recent transmission of SRS resource(s) identified by the configured SRI, where the SRS transmission is prior to S symbols before the PUSCH.
· FFS the value of S. 
Considering very late stage for Rel-15 and non-backward compatibility risk of option 2, we propose option 1 for Rel-15. 
Proposal 1: In Rel-15, Type 1 configured grant PUSCH transmission is only based on periodic SRS for both CB and non-CB based UL transmission. 
Based on the proposal, we provide the corresponding CR in our companion contribution [2].
For type 2 PUSCH transmissions with a configured grant, the current spec. works since there is DCI to trigger the PUSCH. However, the SRS transmission before PDCCH may not be efficient if the PUSCH transmission is far away from the corresponding DCI. This is because the precoding and the spatial domain transmission filter of the SRS occasion before PDCCH may not be adapted with UL channel or interference anymore. One enhancement way is to adopt above option 2 and update the SRS beam by using source of semi-persistent or aperiodic CSI-RS, but it impacts both UE and gNB behaviors. Then we propose no enhancement for type 2 PUSCH in Rel-15 but can be considered in Rel-16. Additionally, the same issue exists for semi-persistent CSI on PUSCH transmission scheduled by DCI with CRC scrambled by SP-CSI-RNTI.
Proposal 2: Consider SRS enhancement for semi-persistent PUSCH transmission in Rel-16.

Conclusions
[bookmark: OLE_LINK11][bookmark: OLE_LINK10]In this contribution, we provide our views on SRS for configured grant PUSCH. 
Proposal 1: In Rel-15, Type 1 configured grant PUSCH transmission is only based on periodic SRS. 
Proposal 2: Consider SRS enhancement for semi-persistent PUSCH transmission in Rel-16.
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