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1 Introduction
This paper provides our views on remaining issues on Rel-16 carrier aggregation. Detailed proposals are described in the following sections. 
2 R16 A-CSI Request/Report per Slot when the Triggering PDCCH and the CSI-RS Have Same/Different Numerologies
In previous RAN1 meeting RAN1 #104e [1], a R15 CR [2] is agreed to address the issue that the definition of a ‘slot’ is not clear to address 

· A UE is not expected to receive more than one DCI with non-zero CSI request per slot (DL constraint)
· A UE is not expected to receive more than one aperiodic CSI report request for transmission in a given slot (UL constraint)
in current 38.214 R15 spec [3]. In [2], it has the following modification to 38.214 R15 spec [3]:


In current R16 spec 38.214 V16.5.0 [4], the original 5.2.1.5.1 “Aperiodic CSI Reporting/Aperiodic CSI-RS” in 38.214 R15 spec [3] is divided into two sections:

· 5.2.1.5.1 Aperiodic CSI Reporting/Aperiodic CSI-RS when the triggering PDCCH and the CSI-RS have the same numerology
· 5.2.1.5.1a Aperiodic CSI Reporting/Aperiodic CSI-RS when the triggering PDCCH and the CSI-RS have different numerologies

Since 38.214 V16.5.0 [4] 5.2.1.5.1 has the same paragraph as 38.214 R15 spec [3] 5.2.1.5.1, the same CR in [2] should also apply to the R16 spec 38.214 V16.5.0 [4] 5.2.1.5.1. Hence, we have the following proposal:

Proposal 1: Adopt the following TP to 38.214 V16.5.0 [4] 5.2.1.5.1

5.2.1.5.1
Aperiodic CSI Reporting/Aperiodic CSI-RS when the triggering PDCCH and the CSI-RS have the same numerology
< Unchanged parts are omitted >
A UE is not expected to receive more than one DCI with non-zero CSI request field per slot per cell. A UE is not expected to receive DCI with non-zero CSI request field within a cell group in a slot overlapping with any slot receiving DCI with non-zero CSI request field in the same cell group. A UE is not expected to be configured with different TCI-StateId's for the same aperiodic CSI-RS resource ID configured in multiple aperiodic CSI-RS resource sets with the same triggering offset in the same aperiodic trigger state. A UE is not expected to receive more than one aperiodic CSI report request for transmission in a given slot per cell. A UE is not expected to receive an aperiodic CSI report request for transmission in a slot overlapping with any slot having an aperiodic CSI report transmission in the same cell group. 
< Unchanged parts are omitted >
It is noted that in R15, the triggering PDCCH and the CSI-RS always have the same numerology, while in R16, the triggering PDCCH and the CSI-RS can have different numerology. A conclusion is also drawn in [2] that

· Conclusion

· The text proposal on CSI request constraint per slot and CSI reporting constraint only considers Rel-15 where PDCCH with which the CSI request is transmitted, the PUSCH on which the reports are to be transmitted, and the CSI-RS associated in the CSI reports triggered by the DCI have same numerology. The scenario where at least two of them have different numerology should be further discussed in Rel-16.

To further discus the “different numerology” case, we first revisit the motivation of the R15 CR [2] 
· [2]: clarify that the CSI request constraint and CSI reporting constraint are across CC in a cell group. Within a cell group, a UE is not expected to receive DCI for CSI triggering in a slot overlapping with any slot receiving DCI for CSI triggering. In addition, a UE is also not expected to receive an aperiodic CSI report request for transmission in a slot overlapping with any slot having an aperiodic CSI report transmission in the same cell group.
For the R16 case of “Aperiodic CSI Reporting/Aperiodic CSI-RS when the triggering PDCCH and the CSI-RS have different numerologies” (5.2.1.5.1a in 38.214 V16.5.0 [4]), the same motivation mentioned above should be applied. In the meantime, it would be more complicated to address the definition of a “slot” due to the different numerologies and the new R16 feature “CA with non-aligned frame boundaries” (RAN1 FG 18-7). For example, the case in Figure 1 needs to be considered.
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Figure 1
Besides, the reference numerology of “one slot” should be carefully chosen to avoid multiple A-CSI-RS triggering in the slot with smaller numerology as shown in Figure 2.
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Figure 2
Therefore, we have the following proposal:
Proposal 2: Add the following TP to 38.214 V16.5.0 [4] 5.2.1.5.1a
5.2.1.5.1a
Aperiodic CSI Reporting/Aperiodic CSI-RS when the triggering PDCCH and the CSI-RS have different numerologies

· (CSI request constraints: )
· For cross carrier scheduling with different numerology, UE is not expected to receive more than one CSI request per slot length across all CCs in a cell group, where the SCS of the slot is the minimum of SCS of the PDCCH with which the DCI was transmitted, the SCS of the PUSCH with which the CSI report is to be transmitted, and the SCS of the minimum SCS of the CSI-RS associated to the CSI reports triggered by the DCI. The beginning of a slot length is defined according to the PDCCH cell (scheduling cell).

· (CSI reporting constraint: )

· For cross carrier scheduling with different numerology, UE is not expected to receive more than one CSI request for transmission in a given slot length across all CCs in a cell group, where the SCS of the slot is the minimum of SCS of the PDCCH with which the DCI was transmitted, the SCS of the PUSCH with which the CSI report is to be transmitted, and the SCS of the minimum SCS of the CSI-RS associated to the CSI reports triggered by the DCI. The beginning of a slot length is defined according to the PUSCH cell (scheduled cell).
3 Summary 

In this contribution, we focus on the discussions for the remaining issues on Rel-16 carrier aggregation and have the following observations and proposals:
Proposal 1: Adopt the following TP to 38.214 V16.5.0 [4] 5.2.1.5.1

5.2.1.5.1
Aperiodic CSI Reporting/Aperiodic CSI-RS when the triggering PDCCH and the CSI-RS have the same numerology
< Unchanged parts are omitted >
A UE is not expected to receive more than one DCI with non-zero CSI request field per slot per cell. A UE is not expected to receive DCI with non-zero CSI request field within a cell group in a slot overlapping with any slot receiving DCI with non-zero CSI request field in the same cell group. A UE is not expected to be configured with different TCI-StateId's for the same aperiodic CSI-RS resource ID configured in multiple aperiodic CSI-RS resource sets with the same triggering offset in the same aperiodic trigger state. A UE is not expected to receive more than one aperiodic CSI report request for transmission in a given slot per cell. A UE is not expected to receive an aperiodic CSI report request for transmission in a slot overlapping with any slot having an aperiodic CSI report transmission in the same cell group. 
< Unchanged parts are omitted >
Proposal 2: Add the following TP to 38.214 V16.5.0 [4] 5.2.1.5.1a

5.2.1.5.1a
Aperiodic CSI Reporting/Aperiodic CSI-RS when the triggering PDCCH and the CSI-RS have different numerologies

· (CSI request constraints: )
· For cross carrier scheduling with different numerology, UE is not expected to receive more than one CSI request per slot length across all CCs in a cell group, where the SCS of the slot is the minimum of SCS of the PDCCH with which the DCI was transmitted, the SCS of the PUSCH with which the CSI report is to be transmitted, and the SCS of the minimum SCS of the CSI-RS associated to the CSI reports triggered by the DCI. The beginning of a slot length is defined according to the PDCCH cell (scheduling cell).

· (CSI reporting constraint: )

· For cross carrier scheduling with different numerology, UE is not expected to receive more than one CSI request for transmission in a given slot length across all CCs in a cell group, where the SCS of the slot is the minimum of SCS of the PDCCH with which the DCI was transmitted, the SCS of the PUSCH with which the CSI report is to be transmitted, and the SCS of the minimum SCS of the CSI-RS associated to the CSI reports triggered by the DCI. The beginning of a slot length is defined according to the PUSCH cell (scheduled cell).
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5.2.1.5	Triggering/activation of CSI Reports and CSI-RS


5.2.1.5.1	Aperiodic CSI Reporting/Aperiodic CSI-RS


< Unchanged parts are omitted >


A UE is not expected to receive more than one DCI with non-zero CSI request CSI request field per slot per cell. A UE is not expected to receive DCI with non-zero CSI request field within a cell group in a slot overlapping with any slot receiving DCI with non-zero CSI request field in the same cell group. A UE is not expected to be configured with different TCI-StateId's for the same aperiodic CSI-RS resource ID configured in multiple aperiodic CSI-RS resource sets with the same triggering offset in the same aperiodic trigger state. A UE is not expected to receive more than one aperiodic CSI report request for transmission in a given slot per cell. A UE is not expected to receive an aperiodic CSI report request for transmission in a slot overlapping with any slot having an aperiodic CSI report transmission in the same cell group. 


< Unchanged parts are omitted >











