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1. Introduction
In the RAN1 #91 meeting [1], the following agreements and working assumptions on interference measurement were achieved:
Agreement
Nmax=6 
Including both CMR and/or NZP/ZP CSI-RS based IMR
Each trigger state is associated one or multiple ReportConfigs where each ReportConfig is linked to one or two or three P/SP/AP CSI-RS resource setting(s)
When one resource setting is configured, the resource setting is for channel measurement for beam management.
When two resource settings are configured, the first one resource setting is for channel measurement and the 2nd one is for interference measurement (for ZP or NZP).
When three resource settings are configured, the first one resource setting is for channel measurement, the 2nd one is for ZP based interference measurement and the 3rd one is for NZP based interference measurement.
If a resource setting linked to a ReportConfig has multiple aperiodic resource sets and only a subset of the aperiodic resource sets is associated with the trigger state, a bitmap (with the bitwidth Nbit =number of resource sets in a resource setting.  Number of one(s) in the bitmap None = 1 for CSI acquisition) is RRC configured per trigger state per resource setting to select CSI-IM/NZP CSI-RS resource set(s) from the resource setting.    
FFS on None for multiple TRP cases
FFS: 1<= None <=Nonemax (FFS) for beam management
Support CSI-RS configuration (including aperiodic triggering) with or without report at least for P3 BM, and for the case of non-codebook based UL transmission (FFS for TRS).  This can be achieved by configuring “No report” in reportQuantity in ReportConfig.
Agreement
For channel measurement, Non-PMI-PortIndication is contained in report setting 
UE is configured with higher layer parameter Non-PMI-PortIndication contained in a ReportConfig, where R ports are indicated for rank R and each CSI-RS resource in the CSI resource setting linked to the ReportConfig in a MeasLinkConfig, based on the order of the associated NZP-CSI-RS-ResourceConfigID in the linked CSI resource setting linked for channel measurement.
Port index indication is independent for different ranks
Agreement
Confirm the following working assumption
For ZP CSI-RS based IMR, support (2,2) and (4,1) which are configurable by RRC signaling
Agreement
Port index indications are configured in the order of layer ordering.  
Agreement:
UE is not expected to be indicated with CMR subset and IMR subset with overlapping resources
Agreement
Support UE CSI acquisition where:
On a NZP CSI-RS resource for channel measurement, UE assumes
Each port corresponds to a PDSCH transmission layer if no PMI or RI is reported
On a NZP CSI-RS resource for interference measurement, UE assumes 
Each port corresponds to an interference transmission layer
On REs of CMR and ZP/NZP-based IMR, UE assumes
Other interference signal may present (ex: other cell interference)
UE performs accumulation of interference estimated on the following
All interference layers on NZP IMR(s) taking into account the associated Pc power boosting; and
Other interference signal on REs of CMR/IMR 
Notes: this does not mandate specific UE implementation
Agreement  
UE assumes the same spatial QCL assumption for ZP/NZP-CSI-RS based IMR resource as the one configured for NZP CSI-RS resource for CM.
Agreement  
Activation and deactivation of semi-persistent CSI-IM is done with the same MAC CE message as that activates/deactivates semi-persistent CSI-RS

In this contribution, we share our view on the remaining issues for interference measurement for CSI, especially on the CSI-IM configuration.
2. CSI-IM Configuration
2.1 CSI-IM periodicity
In LTE, the minimum periodicity for periodic CSI-IM is 5ms. But in NR, the 5ms periodicity could limit the accuracy of interference measurement, especially in the scenarios with burst interference. Due to the beam forming at both the gNode B and UE side, the burst characteristics of the neighbor cell interference could be more severe. In this case, observing interference for CSI more often than only every 5 slots would be beneficial due to the dynamic interference in the network. For example, CSI-IM could be transmitted every 1 slot to provide more robust and accurate interference measurement for CSI. The periodicity of 1 slot for CSI-IM transmission is similar with interference measurement based on CRS in LTE which is present in every sub-frame.
In the previous RAN1 meeting, it has been agreed that the CSI-RS transmission periodicity could be {5, 10, 20, 40, 80, 160, 320, 640} slots. In our view, the CSI-IM periodicity should be the same as the periodicities supported by CSI-RS. In addition, smaller periodicities should be also considered to provide more accurate interference measurements for CSI, i.e. every 1 slot.
System level simulation was performed to evaluate the performance of one slot periodicity for interference measurement, as shown in the below table. FTP traffic model is adopted with the packet size of 0.5 M Bytes. The system deployment is 57 cells with UMi channel model. From the table, better performance can be observed for one slot periodicity.
Table 1  System Level Results for Different Interference Measurement Periodicity
	Measurement period
	lambda = 100 1/s

	
	5%-tile UPT, Mbps
	50%-tile UPT, Mbps
	95%-tile UPT, Mbps
	avg UPT, Mbps
	RU, %

	5 ms
	8.48
	(0%)
	28.48
	(0%)
	67.07
	(0%)
	32.5
	(0%)
	23.89

	0 ms
	9.37
	(10%)
	30.32
	(6%)
	67.1
	(0%)
	33.83
	(4%)
	22.43



The CSI-IM transmission slot configuration is shown as in Table 2, where the parameter I is configured via higher layer signaling.
Table 2  CSI-IM Slot Configuration
	CSI-IM resource slot configuration, I
	CSI-IM resource periodicity in slots 
	CSI-IM resource offset in slots

	0
	1
	0

	1 – 5
	5
	I-1

	6 – 15
	10
	I-6

	16 – 35
	20
	I-16

	36 – 75
	40
	I-36

	76 – 155
	80
	I-76

	…
	…
	…


Proposal 1: For the periodicity of CSI-IM, NR should support the periodicity of every {1, 5, 10, 20, 40, 80, 160, 320, 640} slots.
2.2 UE Rx beam for CSI-IM
It has been agreed that the aperiodic CSI-IM is triggered over DCI. Considering the DCI decoding delay and UE Rx beam switching delay, the UE could apply the Rx beam as indicated for interference measurement if the time offset between the DCI and the CSI-IM is larger than the DCI processing and beam switching delay.
[bookmark: _GoBack]Similar with the PDSCH beam indication processing, a default spatial assumption could be introduced for interference measurement. If the time offset between the DCI and CSI-IM is smaller than a certain threshold, the UE should apply the default spatial assumption for interference measurement. If the time offset is larger than the threshold, the UE could apply the spatial assumption as indicated.
Proposal 2: For aperiodic CSI-IM resource indication over DCI, if the time offset between DCI and CSI-IM is smaller than certain threshold, the UE should apply a default spatial assumption for interference measurement.
3. Conclusion
In this contribution, we have discussed the CSI-IM configuration in NR. The proposals are listed as below:
Proposal 1: For the periodicity of CSI-IM, NR should support the periodicity of every {1, 5, 10, 20, 40, 80, 160, 320, 640} slots.
Proposal 2: For aperiodic CSI-IM resource indication over DCI, if the time offset between DCI and CSI-IM is smaller than certain threshold, the UE should apply a default spatial assumption for interference measurement.
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