	
[bookmark: _GoBack]3GPP TSG RAN WG1 Meeting #98			R1-1908454
Prague, CZ, 26th – 30th August, 2019

[bookmark: Source]Agenda item:	7.1.2
Source: 	Samsung
Title: 	Discussions on CPU occupancy for semi-persistent CSI report
[bookmark: DocumentFor]Document for:	Discussion and Decision
Introduction
Samsung’s views on CPU occupancy for a semi-persistent (SP) CSI report are presented in this contribution.
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CPU occupancy for a deactivated SP CSI report
In Section 5.2.1.6 of TS 38.214 [1], the CPU occupancy for a CSI report is defined as follows.
Table 1. CPU occupation rules in TS 38.214
	For a CSI report with CSI-ReportConfig with higher layer parameter reportQuantity not set to 'none', the CPU(s) are occupied for a number of OFDM symbols as follows:
-	A periodic or semi-persistent CSI report (excluding an initial semi-persistent CSI report on PUSCH after the PDCCH triggering the report) occupies CPU(s) from the first symbol of the earliest one of each CSI-RS/CSI-IM/SSB resource for channel or interference measurement, respective latest CSI-RS/CSI-IM/SSB occasion no later than the corresponding CSI reference resource, until the last symbol of the PUSCH/PUCCH carrying the report.
-	An aperiodic CSI report occupies CPU(s) from the first symbol after the PDCCH triggering the CSI report until the last symbol of the PUSCH carrying the report. 
-	An initial semi-persistent CSI report on PUSCH after the PDCCH trigger occupies CPU(s) from the first symbol after the PDCCH until the last symbol of the PUSCH carrying the report.
For a CSI report with CSI-ReportConfig with higher layer parameter reportQuantity set to 'none' and CSI-RS-ResourceSet with higher layer parameter trs-Info is not configured, the CPU(s) are occupied for a number of OFDM symbols as follows:
-	A semi-persistent CSI report (excluding an initial semi-persistent CSI report on PUSCH after the PDCCH triggering the report) occupies CPU(s) from the first symbol of the earliest one of each transmission occasion of periodic or semi-persistent CSI-RS/SSB resource for channel measurement for L1-RSRP computation, until  symbols after the last symbol of the latest one of the CSI-RS/SSB resource for channel measurement for L1-RSRP computation in each transmission occasion.
-	An aperiodic CSI report occupies CPU(s) from the first symbol after the PDCCH triggering the CSI report until the last symbol between  symbols after the first symbol after the PDCCH triggering the CSI report and  symbols after the last symbol of the latest one of each CSI-RS/SSB resource for channel measurement for L1-RSRP computation.
where  are defined in the table 5.4-2.



We observe that the CPU occupancy for a semi-persistent CSI report on PUCCH/PUSCH has not been clarified for the case when the semi-persistent CSI report is released by a deactivation command. For instance, there is no clarification on the CPU occupancy when the corresponding CSI report is released by a deactivation command after the CPU(s) for the deactivated CSI report starts being occupied already. Figure 1 shows the ambiguity on the CPU occupancy when the corresponding semi-persistent CSI report is released. According to TS 38.214 [1] as shown above, the CPU(s) starts being occupied for the scheduled semi-persistent CSI report from the first symbol of the earliest one of each CSI-RS/CSI-IM/SSB resource, respective latest CSI-RS/CSI-IM/SSB occasion no later than the corresponding CSI reference resource and the CPU(s) shall be occupied until the last symbol of the scheduled PUCCH/PUSCH carrying the report. The UE behaviour when the CSI report is not released until the PUCCH/PUSCH transmission is clear. However, for the case when the semi-persistent CSI report is released after the CPU(s) for the deactivated CSI report starts being occupied, the existing rule on the ending time of CPU occupation seems a bit ambiguous since there is no PUCCH/PUSCH carrying the report anymore. To avoid any misunderstanding between gNB and UE, it is preferred to clarify the CPU occupancy for a semi-persistent CSI report when the report is released.
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Figure 1 Ambiguity on the CPU occupancy for a deactivated SP CSI report
Observation 1: For the case when a semi-persistent CSI report on PUCCH/PUSCH is released, the CPU occupancy for the deactivated semi-persistent CSI report has not been clarified.

When a semi-persistent CSI report on PUCCH/PUSCH is released, there is no need to occupy CPU(s) for the deactivated CSI report after applying a deactivation command. In this case, the occupied CPU(s) for the deactivated CSI report should also be released when the deactivation command for the CSI report is applied. Thus, it can be assumed that the occupied CPU(s) for a semi-persistent CSI report is released after the end of when the deactivation command is applied. This clarifies the ambiguity on the CPU occupancy when a semi-persistent CSI report is released by a deactivation command after the CPU(s) for the deactivated CSI report starts being occupied. Based on our clarification, Figure 2 shows the CPU occupancy for a semi-persistent CSI report on PUCCH/PUSCH when the semi-persistent CSI report is released after the CPU(s) for the CSI report starts being occupied. At the end of when the deactivation command for the semi-persistent CSI-report is applied, the occupied CPU(s) for the deactivated CSI report is also released.
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Figure 2 CPU occupancy for a deactivated SP CSI report
Proposal 1: The occupied CPU(s) for a semi-persistent CSI report is released after the end of when the deactivation command is applied.
Note that this proposal is also well aligned with the CSI-RS active duration, which is already capture in TS 38.214 as copied by Table 2 (please see the highlighted part by yellow).
[bookmark: _Ref16497610]Table 2. CSI-RS active duration in TS 38.214
	In any slot, the UE is not expected to have more active CSI-RS ports or active CSI-RS resources than reported as capability. NZP CSI-RS resource is active in a duration of time defined as follows. For aperiodic CSI-RS, starting from the end of the PDCCH containing the request and ending at the end of the PUSCH containing the report associated with this aperiodic CSI-RS. For semi-persistent CSI-RS, starting from the end of when the activation command is applied, and ending at the end of when the deactivation command is applied. For periodic CSI-RS, starting when the periodic CSI-RS is configured by higher layer signalling, and ending when the periodic CSI-RS configuration is released. If a CSI-RS resource is referred by N CSI reporting settings, the CSI-RS resource and the CSI-RS ports within the CSI-RS resource are counted N times.



Conclusions
In this contribution, Samsung’s views on CPU occupancy for semi-persistent CSI report are presented. The following observations and proposals are made:
Observation 1: For the case when a semi-persistent CSI report on PUCCH/PUSCH is released, the CPU occupancy for the deactivated semi-persistent CSI report has not been clarified.
Proposal 1: The occupied CPU(s) for a semi-persistent CSI report is released after the end of when the deactivation command is applied.
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