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Introduction
In RAN#80 meeting, specifications of NR Rel-15 were declared as complete and frozen. It has been agreed that RAN1 shall continue to focus on maintenance for the details of NR Rel-15.  There are some issues on CSI acquisition. We provide draft CRs on the issues. This is a companion contribution to reveal the rationale for the draft CR.
CSI measurement
Mapping between DCI codepoints and trigger states
In RAN1#94bis, the following TP is agreed. 
	[bookmark: _Toc517439480]5.2.1.5.1	Aperiodic CSI Reporting/Aperiodic CSI-RS
<Unchanged parts omitted>
-	When all the bits of CSI request field in DCI are set to zero, no CSI is requested.

[bookmark: _Hlk498207844]-	When the number of configured CSI triggering states in CSI-AperiodicTriggerStateList is greater than [image: ], where [image: ] is the number of bits in the DCI CSI request field, the UE receives a selection command [10, TS 38.321] used to map up to [image: ] trigger states to the codepoints of the CSI request field in DCI. [image: ] is configured by the higher layer parameter reportTriggerSize where [image: ]. When the HARQ/ACK corresponding to the PDSCH carrying the selection command is transmitted in the slot n, the corresponding action in [10, TS 38.321] and UE assumption on the mapping of the selected CSI trigger state(s) to the codepoint(s) of DCI CSI request field shall be applied starting from slot .
-	When the number of CSI triggering states in CSI-AperiodicTriggerStateList is less than or equal to [image: ], the CSI request field in DCI directly indicates the triggering state and the UE's quasi co-location assumption.
-	For each aperiodic CSI-RS resource in a CSI-RS resource set associated with each CSI triggering state, the UE is indicated the quasi co-location configuration of quasi co-location RS source(s) and quasi co-location type(s), as described in Subclause 5.1.5, through higher layer signaling of qcl-info which contains a list of references to TCI-State's for the aperiodic CSI-RS resources associated with the CSI triggering state. If a State referred to in the list is configured with a reference to an RS associated with 'QCL-TypeD', that RS may be an SS/PBCH block located in the same or different CC/DL BWP or a CSI-RS resource configured as periodic or semi-persistent located in the same or different CC/DL BWP. If the scheduling offset between the last symbol of the PDCCH carrying the triggering DCI and the first symbol of the aperiodic CSI-RS resources in a NZP-CSI-RS-ResourceSet configured without higher layer parameter trs-Info and without the higher layer parameter repetition is smaller than the UE reported threshold the UE applies a default QCL assumption.

-	A non-zero codepoint of the CSI request field in the DCI is mapped to a CSI triggering state according to the order of the CSI triggering state ID associated positions of in the up to  trigger states in CSI-AperiodicTriggerStateList with codepoint '1' mapped to the triggering state having the smallest triggering state ID in the first position






In fact, if the configured trigger states are more than , MAC CE is used to select  trigger states from the configured ones, and DCI codepoints are mapped to the selected trigger states. In the above TP, it is not clear how the ‘up to  trigger states’ related to the trigger states selected by MAC CE. Hence it’s not clear how the above mapping is applied to the case that MAC CE is used. On the other hand, in TS 38.321 [2], the mapping between DCI codepoints and trigger states selected by MAC CE is clearly defined as follows.
	[bookmark: _Toc525610841]6.1.3.13	Aperiodic CSI Trigger State Subselection MAC CE
The Aperiodic CSI Trigger State Subselection MAC CE is identified by a MAC PDU subheader with LCID as specified in Table 6.2.1-1. It has a variable size consisting of following fields:
-	Serving Cell ID: This field indicates the identity of the Serving Cell for which the MAC CE applies. The length of the field is 5 bits;
-	BWP ID: This field contains BWP-Id, as specified in TS 38.331 [5], of a downlink bandwidth part for which the MAC CE applies. The length of the BWP ID field is 2 bits;
-	Ti: This field indicates the selection status of the Aperiodic Trigger States configured within CSI-aperiodicTriggerStateList, as specified in TS 38.331 [5]. T0 refers to the first trigger state within the list, T1 to the second one and so on. If the list does not contain entry with index i, MAC entity shall ignore the Ti field. The Ti field is set to "1" to indicate that the Aperiodic Trigger State i shall be mapped to the codepoint of the DCI CSI request field, as specified in TS 38.214 [7]. The codepoint to which the Aperiodic Trigger State is mapped is determined by its ordinal position among all the Aperiodic Trigger States with Ti field set to "1", i.e. the first Aperiodic Trigger State with Ti field set to "1" shall be mapped to the codepoint value 1, second Aperiodic Trigger State with Ti field set to "1" shall be mapped to the codepoint value 2 and so on. The maximum number of mapped Aperiodic Trigger States is 63;
-	R: Reserved bit, set to "0".




As highlighted above, the mapping between DCI codepoint and trigger states selected by MAC CE command is clearly defined in RAN2. Hence in RAN1 specification, we only need to define the mapping between DCI codepoint and RRC configured trigger states when MAC CE is not used. In order to make the mapping clear, we propose a draft CR to move the description of mapping order between DCI codepoints and RRC configured trigger states to the case that fewer than or equal to trigger states are configured .
Proposal 1: Endorse ‘Draft CR to TS 38.214 on mapping between DCI codepoints and trigger states’.
Cross-numerology CSI/CSI-RS triggering
In RAN1#94bis, the following conclusion is made on cross-numerology CSI-RS triggering.
Triggering A-CSI reports whose measurement resources are with different numerology from that with PDCCH is not supported in Rel-15.
However, it has not been captured in the latest update of RAN1 specifications. It’s not clear from the specification that triggering AP CSI-RS with a different numerology as PDCCH is supported or not. It will cause confusion when implementing Rel-15 features. Further, if triggering AP CSI-RS with different numerology is not allowed, there is no reason to trigger a CSI with a different UL numerology. The same principle should also be applied on CSI triggering, including triggering AP CSI and SP CSI on PUSCH. Hence we propose to capture the following in TS 38.214. 
A UE is not expected to receive an aperiodic CSI-RS, aperiodic CSI or semi-persistent CSI on PUSCH trigger where the numerology of PDCCH carrying the triggering DCI is different from the numerology of the corresponding aperiodic CSI-RS, aperiodic CSI report or semi-persistent CSI report.
The relevant draft CR is ‘Draft CR on triggering CSI or CSI-RS with different numerology’.
Proposal 2: Endorse ‘Draft CR to TS 38.214 on triggering CSI or CSI-RS with different numerology’.
Conclusion
In this contribution, we discuss remaining issues in CSI acquisition. Based on the discussion, we have the following proposals. 
Proposal 1: Endorse ‘Draft CR to TS 38.214 on CSI measurement’. 
Proposal 2: Endorse ‘Draft CR to TS 38.214 on triggering CSI or CSI-RS with different numerology’.
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