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[bookmark: _Ref129681832]In this contribution, we share our view on the remaining issues for CSI measurement, focusing on MAC-CE timing, slot offset for P/SP CMR and IMR, and codebook configurations.
Remaining details for CSI measurement
MAC CE timing
According to the specification, MAC-CE is used to activate SP CMR and IMR, as well as SP-CSI reporting on PUCCH. Then one remaining issue is when the activated CSI trigger state can be applied. The similar issues exist in aperiodic CSI triggering. When the number of RRC configured CSI trigger states is larger than 2N-1, where N is the bit-width of CSI request field in associated DCI, MAC-CE is used to select 2N-1 trigger states. Hence the validity timing of activation/deactivation should be specified.
In our view, the MAC-CE timing is relevant to time for MAC-CE decoding and PHY-MAC layer interaction, irrelevant to the numerologies. So if the timing offset is defined in unit of slots, it should be varied according to the configured subcarrier spacing. From the specification complexity perspective, an absolute timing in the unit of millisecond is more suitable. Considering the processing time of MAC-CE decoding and PHY-MAC layer interaction, we propose 2ms as the MAC-CE timing from receive ACK to the slot that MAC-CE is applied.

Proposal 1: When MAC-CE is used to activate/deactivate SP CMR/IMR, SP CSI reporting on PUCCH and aperiodic CSI trigger states, network assumes the associated activation/deactivation is valid after 2ms from the slot of receive the associated ACK.


Slot offset for P/SP CMR and IMR
The other issue raised on last RAN1 meeting is whether the SP/P CMR and IMR are restricted to be in the same slot. In our view, this restriction on CMR and IMR is not necessary. CMR can be precoded with UE specific precoder, and usually not shared by others UEs. While CSI-IM resource is usually used to measure inter-cell interference, and can be shared by the UEs in the same cell although the configuration of CSI-IM is UE specific. If CMR and IMR are required to be in the same slot, CMR for the UEs in the cell have to be in the same slot as well if IMR is still to be shared. This will burden capacity of CMR resources in a slot. Moreover, in LTE, CMR and IMR are independently configured. We do not see that severe problem with such independent configuration. Hence, we propose

Proposal 2: Independently configure slot offset for P/SP CMR and IMR in a CSI reporting.

Codebook configuration 
In current 36.331 (V15.0.1), the higher layer parameter CodebookConfig is included in CSI reporting configuration as
-- ASN1START
-- TAG-CSI-REPORTCONFIG-START
-- Configuration of a CSI-Report sent on L1 (e.g. PUCCH) (see 38.214, section 5.2.1)
CSI-ReportConfig ::=			SEQUENCE {
    ... 
-- Codebook configuration for Type-1 or Type-II including codebook subset restriction
	codebookConfig								CodebookConfig,
    ...
}

The IE of CodebookConfig is defined as
-- TAG-CODEBOOKCONFIG-START
CodebookConfig ::= 									SEQUENCE {
	-- CodebookType including possibly sub-types and the corresponding parameters for each. Corresponds to L1 parameter 'CodebookType'
	-- (see 38.214, section 5.2.2.2)
	codebookType 										CHOICE {
		type1 												SEQUENCE {
			subType										CHOICE {
				typeI-SinglePanel									SEQUENCE {
					nrOfAntennaPorts									CHOICE {
						antennaPortConfig-and-CodebookSubsetRestriction
                        ... 
                       }
                 ...
                 }
              ...
             }
         ...
        }
     ...
     }
}

The above IE structure can configure the codebook configuration when one CSI-RS resource set contains one NZP CSI-RS resource. If a CSI-RS resource set associated with a CSI reporting has Ks>1 CSI-RS resources, the above IE structure is not suitable anymore, because there is only one codebookConfig element in a CSI reporting configuration. One may argue that one codebookConfig can be applicable for all CSI-RS resources in the resource set. Actually such arguments requires equal number of ports in each CSI-RS resource, and same codebook subset restriction for all resources. Obviously, this kind of restriction does not make sense. 

One simple solution is to extend codebookConfig in CSI-ReportConfig as
-- ASN1START
-- TAG-CSI-REPORTCONFIG-START
-- Configuration of a CSI-Report sent on L1 (e.g. PUCCH) (see 38.214, section 5.2.1)
CSI-ReportConfig ::=			SEQUENCE {
    ... 
-- Codebook configuration for Type-1 or Type-II including codebook subset restriction
	codebookConfig	SEQUENCE (SIZE (1.. maxNrofNZP-CSI-RS-ResourcesPerSet)) OF CodebookConfig	
    ...
}

Thus each NZP CSI-RS resource would have its particular codebook configuration. However, this extension would cause increased payload carrying the IE of codebookConfig, especially when the number of antenna ports in each resource is large. For instance, we assume UE is configured with 8 CSI-RS resources, and each CSI-RS resource has 32 antenna ports with antenna configuration (N1, N2) = (4, 4). For Type I single panel codebook, the payload size of codebookConfig is 8*(256+8) = 2112bits. It should be noted that the above payload size is only for one CSI reporting configuration. If UE is configured with more than one CSI reporting, the payload would be even larger.

To address the mentioned concern, the number of antenna ports in one CSI-RS resource can be restricted to no more than 8 ports. Thus in one CSI reporting the payload carrying codebookConfig would be no more than 8*(64+8) = 576 bits. 

Based on the above discussion, we propose
Proposal 3: RAN1 clarifies that codebookConfig in CSI-ReportConfig should be per NZP CSI-RS resource based.
Proposal 4: When a CSI resource set has more than one CSI-RS resource, the number of antenna ports in each CSI-RS resource should be no more than 8 ports.


Conclusions
[bookmark: _Ref124589665][bookmark: _Ref71620620][bookmark: _Ref124671424]This contribution discusses the remaining issues of CSI measurement. We have the following proposals:
Proposal 1: When MAC-CE is used to activate/deactivate SP CMR/IMR, SP CSI reporting on PUCCH and aperiodic CSI trigger states, network assumes the associated activation/deactivation is valid after 2ms from the slot of receive the associated ACK.

Proposal 2: Independently configure slot offset for P/SP CMR and IMR in a CSI reporting.

Proposal 3: RAN1 clarifies that codebookConfig in CSI-ReportConfig should be per NZP CSI-RS resource based.

Proposal 4: When a CSI resource set has more than one CSI-RS resource, the number of antenna ports in each CSI-RS resource should be no more than 8 ports.
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