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Introduction
In this contribution, we summarize companies’ views on maintenance of Rel-15 NR CSI measurement.
Aperiodic CSI request (R1-1904387)
There is one discussion paper from Samsung on CSI request for non-active BWPs in a serving cell. The proposals are given as follows.
Proposal 1: Clarify that which understanding among the options below is correct:
· Option 1: A CSI request code point cannot be associated with multiple pairs of {CSI-ReportConfig, CSI-ResourceConfig} with different BWPs for the same serving cell.
· Option 2: A CSI request code point can be associated with multiple pairs of {CSI-ReportConfig, CSI-ResourceConfig} with different BWPs for the same serving cell.
Proposal 2: In case that option 2 is the common understanding in RAN1, further clarify that among the whole CSI reports only the parts on the non-activated BWP can be omitted in this case.
	Company
	Views

	ZTE
	In Subclause 5.2.1.5.1 of the current TS38.214, “A UE is not expected to be triggered with CSI report for a non-active DL BWP” is captured to restrict triggering of any CSI report for non-active BWP.  So it should be understood that triggering of CSI request codepoint associated with any pair of {CSI-ReportConfig, CSI-ResourceConfig} for non-active BWP is not expected.  Although there is no restriction on the current RRC configuration for trigger states, i.e., configuration is allowed such that a CSI request code point can be associated with multiple pairs of {CSI-ReportConfig, CSI-ResourceConfig} with different BWPs for the same serving cell, such configuration is meaningless since such CSI request code point should never be triggered due to the above restriction captured in TS38.214.  The spec does not usually need to explicitly preclude every possible meaningless/unreasonable configuration.    Therefore, we think the current specification is clear enough for above UE behaviour. Nothing seems to be required for further clarification about omitting CSI reports for non-active BWPs.

As mentioned above, the interpretation of the current spec is triggering of CSI request codepoint associated with any pair of {CSI-ReportConfig, CSI-ResourceConfig} for non-active BWP is not expected.  So the UE behaviour is not defined if UE is triggered a trigger state indicated by gNB includes CSI reports for active and non-active BWP.   Although conclusion was made, the existing UEs may not be implemented according to the conclusion.   Then, it will have the risk of non-backward compatibility (NBC) if a CR is adopted to introduce a potential new UE behaviour different from the existing UEs. Hence, we prefer not to change the specs if there is NBC risk.

	Intel
	In our understanding the condition “A UE is not expected to be triggered with CSI report for a non-active DL BWP” covers the cases where a trigger state indicated by the gNB includes CSI reports for active and non-active BWP. Hence, if such a case happen, the UE behaviour is not formally defined in the spec and the UE may drop whole CSI report or omit CSI reports for non-active BWP (up to UE implementation).
From the system perspective it is preferable to allow CSI request for CSI reports for active/non-active BWP with one trigger state in order to decrease the number of different trigger states, especially considering carrier aggregation with multiple BWPs for each CC and dynamic BWP switching.

	Ericsson
	The following conclusion was made in RAN1#92:
Conclusion:
· When triggered for aperiodic CSI reporting with an aperiodic trigger state associated with multiple CSI reports:
· Triggered CSI reports associated with non-active BWPs (in the slot of the CSI reference resource) are dropped and are not reported by the UE while the remaining CSI reports associated with active BWPs are reported



That is, it is clear that “Option 2” above was at least concluded to be the correct interpretation in RAN1#92. However, this is not amply captured by 38.214:
[bookmark: _Toc4508125]5.2.1.5.1	Aperiodic CSI Reporting/Aperiodic CSI-RS
[bookmark: _Hlk500778920]For CSI-RS resource sets associated with Resource Settings configured with the higher layer parameter resourceType set to 'aperiodic', 'periodic', or 'semi-persistent', trigger states for Reporting Setting(s) (configured with the higher layer parameter reportConfigType set to 'aperiodic') and/or Resource Setting for channel and/or interference measurement on one or more component carriers are configured using the higher layer parameter CSI-AperiodicTriggerStateList. For aperiodic CSI report triggering, a single set of CSI triggering states are higher layer configured, wherein the CSI triggering states can be associated with any candidate DL BWP. A UE is not expected to receive more than one DCI with non-zero CSI request per slot. 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. A UE is not expected to be triggered with a CSI report for a non-active DL BWP. A trigger state is initiated using the CSI request field in DCI.
[…]
[bookmark: _Toc4508139]5.2.2.5	CSI reference resource definition
A slot in a serving cell shall be considered to be a valid downlink slot if:
-	it comprises at least one higher layer configured downlink or flexible symbol, and
-	it does not fall within a configured measurement gap for that UE 
If there is no valid downlink slot for the CSI reference resource corresponding to a CSI Report Setting in a serving cell, CSI reporting is omitted for the serving cell in uplink slot n'.
After the CSI report (re)configuration, serving cell activation, BWP change, or activation of SP-CSI, the UE reports a CSI report only after receiving at least one CSI-RS transmission occasion for channel measurement and CSI-RS and/or CSI-IM occasion for interference measurement no later than CSI reference resource and drops the report otherwise.


Based on the current description in 38.214, an aperiodic trigger state can contain CSI report settings associated with any candidate DL BWP, but the UE does not expect to be triggered with a CSI report for non-active DL BWP. Additionally, according to the CSI reference resource definition, after BWP change, there needs to be at least one CSI-RS transmission for a corresponding CSI report for the CSI report to be reported, otherwise it is dropped. Since CSI-RS is not transmitted in inactive BWPs, this means that triggered CSI reports for inactive BWP are always dropped (since no CSI-RS has been transmitted in the inactive BWP after the BWP was changed to the new BWP, making it inactive). 

In our understanding, the sentence “A UE is not expected to be triggered with a CSI report for a non-active DL BWP.” was present already in 38.214 v15.0.0 (January 2018) and thus precedes the conclusion in RAN1#92 (Athens 2018). Hence, the conclusion was not captured by the specification, i.e. there seems to have been a mistake. Also, the sentence can be interpreted to refer to the event that a UE is triggered with an aperiodic trigger state containing only CSI reports for a non-active BWP, whereby all the triggered CSI reports would be dropped. Clearly, a UE should not expect this.

Our suggestion would be to re-affirm the RAN1#92 conclusion that “Option 2” is the correct interpretation. I.e. that “Triggered CSI reports associated with non-active BWPs (in the slot of the CSI reference resource) are dropped and are not reported by the UE while the remaining CSI reports associated with active BWPs are reported” and that this dropping mechanism is already described by the CSI reference resource.

As commented by Intel, allowing a codepoint to map to several CSI Report Setting for different BWPs can reduce the number of codepoints required and hence can reduce DCI overhead in case BWP are changed often.

Adopt the following TP to 38.214 to clarify that the UE does not expect to be triggered with a trigger state containing only CSI reports for non-active DL BWPs:
We can then clarify that above cited sentence refers to that the UE does not expect to be triggered with a trigger state containing only CSI reports for non-active DL BWPs, by adopting the following TP:
5.2.1.5.1	Aperiodic CSI Reporting/Aperiodic CSI-RS
For CSI-RS resource sets associated with Resource Settings configured with the higher layer parameter resourceType set to 'aperiodic', 'periodic', or 'semi-persistent', trigger states for Reporting Setting(s) (configured with the higher layer parameter reportConfigType set to 'aperiodic') and/or Resource Setting for channel and/or interference measurement on one or more component carriers are configured using the higher layer parameter CSI-AperiodicTriggerStateList. For aperiodic CSI report triggering, a single set of CSI triggering states are higher layer configured, wherein the CSI triggering states can be associated with any candidate DL BWP. A UE is not expected to receive more than one DCI with non-zero CSI request per slot. 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. A UE is not expected to be triggered with an aperiodic trigger state containing only CSI reports for a non-active DL BWPs. A trigger state is initiated using the CSI request field in DCI.




	CATT
	We share the same view as Ericsson and we can accept the TP from Ericsson.

	vivo
	Fine with Ericsson’s version.

	Nokia/NSB
	Share the same view as Ericsson. We are fine the TP from Ericsson.



[bookmark: _GoBack]A draft CR R1-1905637 is proposed by Ericsson.
FL recommendation: 
No spec change should be considered unless there is no NBC risk.  
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