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1. [bookmark: OLE_LINK13][bookmark: OLE_LINK14]Introduction
In RAN1 #92 meeting [1], the following agreements relating to interference measurement were achieved:

Agreement (New RRC parameter)
Agree on the value ranges and include the following table as part of the RRC parameter update.
	RRC parameter
	Value range
	Description

	ZP-CSI-RS-ResourceConfigType
	periodic, semi-persistent or aperiodic
	Time domain behavior of ZP-CSI-RS resource configuration

	SP-ZP-CSI-RS-ResourceList
	Up to 16 ZP CSI-RS resource set IDs per BWP
	Contains list of SP ZP-CSI-RS resource set IDs
Each resource set can have up to 16 ZP CSI-RS resources  


· The maximum number of ZP CSI-RS resources per CC is 32
· The maximum number of ZP CSI-RS resources per BWP is 16
· The maximum number of ZP CSI-RS resources per ZP CSI-RS resource set is 16

Agreement:
· NZP CSI-RS based IMR is only supported when single CMR per set is configured

Agreement
Following text proposal for TS38.214 section 5.2.2.4 is agreed:
The following parameters for which the UE shall assume zero transmission power are configured via higher layer parameter CSI-IM-ResourceConfig for each CSI-IM resource configuration:

Agreement
For configuration details on trigger state for aperiodic CSI:
· Specification should capture that None equals to 1 always

Agreement
If interference measurement is performed only on CSI-IM, each CSI-RS resource for channel measurement is resource-wise associated with a CSI-IM resource by the ordering of the CSI-RS resource and CSI-IM resource in the linked resource sets.
· The number of CSI-RS resources for channel measurement equals to the number of CSI-IM resources.

Agreement
For P/SP CSI reporting, NZP CSI-RS based IMR is not supported.

Conclusion:
It’s up to UE implementation on how downlink interference estimation is performed.

Agreement (RRC parameter update):
For CSI acquisition, aperiodic CSI-RS triggering offset can be 0, 1, 2, 3, 4 slots.
· If all the associated trigger states do not contain QCL Type D information, aperiodic CSI-RS triggering offset is fixed to zero.

Agreement (RRC parameter update):
The proposals and TP in R1-1803523 are endorsed with the following additional details.
· The maximum number of CSI report settings configured per BWP is 12
· The maximum number of resource settings configured per BWP is 28

In this contribution, we discuss some remaining issues on CSI measurement.
2. Remaining issues on CSI-IM
2.1. Slot offset for P/SP CMR and IMR
In [2], two alternatives were given regarding to the configuration of periodicity and slot offset for P/SP CMR and IMR:
· Alt 1: For the CMR(s) and IMR(s) associated with a CSI reporting setting, a UE is not expected to be configured with the CMR(s) and IMR(s) in different slots.
· Alt 2:  Periodicity and slot offset for P/SP CMR and IMR are independently configured like in LTE. 
In our opinion, it is unnecessary to restrict the concurrence transmission of P/SP CMR and IMR associated with a single CSI reporting setting in the same slot. For example, CMR and IMR can be configured with different periodicities or different slot offsets for the cases with slow varying interference.
Proposal 1:
· Periodicity and slot offset for P/SP CMR and IMR are independently configured like in LTE.

2.2. Causal v.s. non-Causal P/SP CSI-RS
It’s been agreed that for AP CSI reporting based on AP CSI-RS, the triggered AP CSI-RS should be later than the PDCCH symbol(s) carrying the triggering DCI [2]. For AP CSI reporting based on P/SP CSI-RS/CSI-IM, the P/SP CSI-RS used to derive the AP CSI should be no later than the reference resource. There are some views on the timing relationship of P/SP CSI-RS used to derive the AP CSI, PDCCH symbols carrying the CSI request, and the CSI reference resource for the AP CSI, which are summarized as follows.
For AP CSI reporting associated with P/SP CSI-RS/CSI-IM resource(s),
· Alt 1: The reported CSI shall be derived based on NZP CSI-RS and CSI-IM resources at the symbol starting no earlier than the first symbol after the PDCCH carrying the aperiodic CSI trigger.
· Alt 2: Follow the current specification on reference resource definition. 
· Alt 3: Reference resource is in the same valid downlink slot as the corresponding CSI request. 
Alt 2 is preferred. By following the current specification on CSI reference resource definition, simply implementation and small AP CSI reporting latency can be achieved because the gNB is free to trigger AP CSI reporting at any time at its will without waiting for the next P/SP CSI-RS transmission occasion. However, the UE should buffer the latest received P/SP CSI-RS because it may be used for unpredictable AP CSI request. Just CSI-RS buffering but not CSI computation can be afforded by the UE. 
Proposal 2:
· For P/SP CSI-RS/CSI-IM configured with the AP-CSI reporting, follow the current specification on the CSI-RS/CSI-IM transmission in the CSI reference resource definition.

2.3. Joint or separate activation of SP CSI reporting on PUCCH and SP CSI-RS
In the current specification, activation of SP CSI reporting on PUCCH and corresponding SP CSI-RS is done separately in different MAC CE messages. Some companies proposed to support joint activation of them. Then we have following alternatives when activating/deactivating SP CSI report on PUCCH based on SP CSI-RS/CSI-IM,
· Alt 1: SP CSI-RS/CSI-IM is also activated/deactivated at the same time by the same activation/deactivation message.
· Alt 2: SP CSI-RS/CSI-IM is activated/deactivated separately from SP CSI report. 
It is known that the activation/deactivation of the SP CSI-RS/CSI-IM by MAC CE and activation/deactivation of the SP CSI reporting on PUSCH by DCI cannot be done at the same time. 已经有单独激活RS信令。By decoupling the activation/deactivation of SP CSI-RS/CSI-IM and that of SP CSI reporting, Alt 2 provides a uniform mechanism of the activation/deactivation of SP CSI-RS/CSI-IM for SP CSI reporting on both PUCCH and PUSCH.
Proposal 3: 
· SP CSI-RS/CSI-IM is activated/deactivated separately from SP CSI report.
2.4. Number of CSI resource sets per CSI Resource Setting
It has been captured in [3] that “For periodic and semi-persistent CSI Resource Settings, the number of CSI-RS Resource Sets configured is limited to S=1” and “For L1-RSRP computation, the UE may be configured with CSI-RS resource setting up to 16 CSI-RS resource sets having up to 64 resources within each set”. For AP CSI-RS, however, the number of resource sets per CSI Resource Setting is unclear. Since current CSI frame work support multiple CSI Reporting Settings per trigger state for AP CSI reporting, and each CSI Reporting Setting can be linked to a specific resource set, we propose for AP CSI-RS, the number of CSI-RS Resource Sets configured per CSI Resource Setting S is up to 16.
Proposal 4:
· For AP CSI-RS, the number of CSI-RS Resource Sets configured per CSI Resource Setting S is up to16.

3. Conclusion
In this contribution, we discuss some remaining details of the interference measurement. We have the following proposals:
Proposal 1:
· Periodicity and slot offset for P/SP CMR and IMR are independently configured like in LTE.

Proposal 2:
· For P/SP CSI-RS/CSI-IM configured with the AP-CSI reporting, follow the current specification on the CSI-RS/CSI-IM transmission in the CSI reference resource definition.

Proposal 3: 
· SP CSI-RS/CSI-IM is activated/deactivated separately from SP CSI report.

[bookmark: _GoBack]Proposal 4:
· For AP CSI-RS, the number of CSI-RS Resource Sets configured per CSI Resource Setting S is up to16.
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