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Introduction
In RAN1 104bis-e, the issue of A-CSI-RS triggering offset for cross-slot scheduling was discussed and summarized in [1]. 
There is no consensus on changing specification for A-CSI-RS resource triggered by SRS request field for cross-slot scheduling with  K0,min >0 in Clause 6.1.1.2 of TS38.214.
· Some UE power saving opportunities are restricted when UE is configured with cross-slot scheduling with K0,min >0 and A-CSI-RS resource triggered by SRS request field.  






In this paper, we discuss the specification discrepancy between R15 NCB UL MIMO and R16 cross slot scheduling and propose text change to solve the issue.    
Discussion 
In R15, non-codebook based UL MIMO is specified. For non-codebook based UL MIMO transmission, the UE calculates the precoder used for the transmission of the pre-coded SRS based on measurement of an associated NZP CSI-RS resource. Only one NZP CSI-RS resource (indicating the associated NZP-CSI-RS-ResourceId) is higher layer configured in SRS-ResourceSet.  The A-CSI-RS and A-SRS transmission can be triggered by one DCI, if the scheduling DCI is not used for cross carrier or cross bandwidth part scheduling. The A-CSI-RS location is hardcoded to be in the same slot as the triggering DCI. Otherwise, two DCIs can be used in NCB UL MIMO. One DCI triggers A-CSI-RS transmission with CSI request field associated with the NZP-CSI-RS-ResourcedId configured in SRS-ResourceSet. The other DCI triggers SRS transmission. The processing timeline restriction of minimum 42 symbols between A-CSI-RS and A-SRS.  
   
R16 UE power saving WI introduces minimum scheduling offset restriction for cross slot scheduling based power saving. When cross slot scheduling is configured, UE does not need to buffer DL traffic for power saving purpose. In TS 38.214, when A-CSI-RS is triggered by DCI with CSI request field, the CSI-RS offset should be larger than minimum scheduling offset. However, the specification missed that A-CSI-RS can also be triggered by SRS request field when non-codebook based SRS transmission is enabled. 

In current specification, non-codebook based UL MIMO and the R16 cross slot scheduling are conflicting to each other and needs to be fixed. Otherwise, UE will need to choose one of the features to support as they are not compatible with each other. The implementation of R16 cross slot scheduling effectively disabled R15 NCB UL MIMO in this case.  

During RAN1 104bis-e email discussion, concern was raised that enabling K0min > 0 when A-CSI-RS is triggered by the SRS request field is a new functionality. And there is no consensus to enable A-CSI-RS transmission at triggering offset of K0min>0. 

However, to solve the compatibility issue between R16 cross slot scheduling and R15 NCB UL MIMO, we need to limit A-CSI-RS triggered by SRS request field to the case when K0min = 0. This is aligned with R15 design.
In our view, this is critical issue to solve in current specification. When cross-slot scheduling is configured and applicable K0min > 0, existing approach of using two DCI to trigger A-CSI-RS and SRS can be reused. 

Proposal 1:     Explicitly specify that A-CSI-RS is located in the same slot as the SRS request field to the case where cross-slot scheduling is not configured, or when current applicable K0min = 0.  
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======skipped text======

If the UE configured with aperiodic SRS associated with aperiodic NZP CSI-RS resource, the presence of the associated CSI-RS is indicated by the SRS request field if the value of the SRS request field is not '00' as in Table 7.3.1.1.2-24 of [5, TS 38.212] and if the scheduling DCI is not used for cross carrier or cross bandwidth part scheduling, and if the UE is not configured with minimumSchedulingOffsetK0 in the active DL BWP or the currently applicable minimum scheduling offset restriction K0min is 0. The CSI-RS is located in the same slot as the SRS request field. If the UE configured with aperiodic SRS associated with aperiodic NZP CSI-RS resource, any of the TCI states configured in the scheduled CC shall not be configured with qcl-Type set to 'typeD'. 
















Conclusion
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