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[bookmark: _Ref129681832][bookmark: _Ref124589665][bookmark: _Ref71620620][bookmark: _Ref124671424]In this contribution, some open issues related to CSI acquisition in the current version of TS 38.214 are discussed.
CSI measurement in C-DRX
In RAN1 #94bis meeting, the issue on CSI measurement in C-DRX was discussed [1]. To address this issue, two alternatives on whether a UE is required to perform CSI measurement in C-DRX are discussed:
· Alt 1: A UE is not required to perform CSI measurement outside of the DRX Active Time, except that the measurement is based on aperiodic CSI-RS and the triggering DCI is received in the DRX Active Time:
--- Start of text proposal to Section 5.2.2.1.1 in TS 38.214 ---
>>>> unchanged text omitted <<<<
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, and
-	the active DL BWP in the slot is the same as the DL BWP for which the CSI reporting is performed, and
-	there is at least one CSI-RS transmission occasion for channel measurement and CSI-RS and/or CSI-IM occasion for interference measurement in DRS Active Time no later than CSI reference resource for which the CSI reporting is performed. 
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.
If a UE is configured with DRX, the UE is not required to perform measurement of CSI-RS resources other than during the DRX Active Time, except that the measurement is based on aperiodic CSI-RS and the triggering DCI is received in the DRX Active Time.
When deriving CSI feedback, the UE is not expected that a NZP CSI -RS resource for channel measurement overlaps with CSI-IM resource for interference measurement or NZP CSI -RS resource for interference measurement.
>>>> unchanged text omitted <<<<


· Alt 2: No, clarify this with the following TP:
[bookmark: _Toc517439461]--- Start of text proposal to TS 38.214 ---
------------------------------------------Start of Text Proposal ----------------------------------
5.1.6.1	CSI-RS reception procedure
The CSI-RS defined in Subclause 7.4.1.5 of [4, TS 38.211], may be used for time/frequency tracking, CSI computation, L1-RSRP computation and mobility.
If the UE is configured with a CSI-RS resource and a search space set associated with a CORESET in the same OFDM symbol(s), the UE may assume that the CSI-RS and a PDCCH DM-RS transmitted in all the search space sets associated with CORESET are quasi co-located with 'QCL-TypeD', if 'QCL-TypeD' is applicable. Furthermore, the UE shall not expect to be configured with the CSI-RS in PRBs that overlap those of the CORESET in the OFDM symbols occupied by the search space set(s).
The UE is not expected to receive CSI-RS and [SystemInformationBlockType1] message in the overlapping PRBs in the OFDM symbols where [SystemInformationBlockType1] is transmitted.
If the UE is configured with DRX, the UE is not required to perform measurement of CSI-RS resources other than during the active time for measurements based on CSI-RS-Resource-Mobility, and the UE is not required to perform CSI measurement of CSI-RS resources other than during the active time.
< Unchanged parts are omitted >
[bookmark: _Toc517439464]5.1.6.1.3	CSI-RS for mobility
If a UE is configured with the higher layer parameter CSI-RS-Resource-Mobility and the higher layer parameter associatedSSB is not configured, the UE shall perform measurements based on CSI-RS-Resource-Mobility and the UE may base the timing of the CSI-RS resource on the timing of the serving cell.
If a UE is configured with the higher layer parameters CSI-RS-Resource-Mobility and associatedSSB, the UE may base the timing of the CSI-RS resource on the timing of the cell given by the cellId of the CSI-RS resource configuration. Additionally, for a given CSI-RS resource, if the associated SS/PBCH block is configured but not detected by the UE, the UE is not required to monitor the corresponding CSI-RS resource. The higher layer parameter isQuasiColocated indicates whether the associated SS/PBCH block given by the associatedSSB and the CSI-RS resource(s) are quasi co-located with respect to ['QCL-TypeD']. 
If the UE is configured with DRX, the UE is not required to perform measurement of CSI-RS resources other than during the active time for measurements based on CSI-RS-Resource-Mobility. 
If the UE is configured with DRX and DRX cycle in use is larger than 80 ms, the UE may not expect CSI-RS resources are available other than during the active time for measurements based on CSI-RS-Resource-Mobility. Otherwise, the UE may assume CSI-RS are available for measurements based on CSI-RS-Resource-Mobility.
< Unchanged parts are omitted >
--------------------------------------- End of Text Proposal ------------------------------------


Actually, Alt 2 perfectly aligns with the agreement achieved in RAN1 #93 [2]:
	Agreement
The most recent CSI measurement occasion occurs in DRX Active time for CSI to be reported


In RAN2 Adhoc1807 [3], the following agreement is achieved on the AP CSI reporting in DRX:
	CSI reporting and SRS
R2-1810606	CSI reporting in DRX	Nokia, Nokia Shanghai Bell	discussion	Rel-15	NR_newRAT-Core 
confirm that periodic CSI and semi-persistent CSI on PUCCH is only reported when in active time.
confirm the RAN1 agreement that semi-persistent CSI on PUSCH is only reported when in active time and update the MAC specification accordingly.
confirm that aperiodic CSI reporting on PUSCH can be sent out side of active time if the gNB decides to request so.
confirm that aperiodic CSI only grant does not restart or start inactivity timer


RAN1 agree UE shall not perform CSI measurement outside of DRX Active time to clarify the UE behavior of CSI measurement when DRX is configured. RAN2 agreement is about the UE behavior of CSI reporting with DRX configured. P/SP CSI can only reported in active time while AP-CSI can be reported in in-active time if gNB requests. It means UE can wake up to send the AP-CSI outside of active time while the CSI measurement results are obtained in active time.
In [4], it is pointed out that if we follow the agreement of only CSI measurement on CSI-RS during DRX active time, the power saving benefit from DRX may be ruined because gNB has to configure a relative long active time such that the AP CSI-RS resources are located within active time. However, if UE is required to perform the CSI measurement on CSI-RS outside DRX active time, UE has to wake up frequently to perform CSI measurement on CSI-RS resources within DRX inactive time, which would complicate the UE implementation for DRX and the power saving benefit from DRX still cannot be obtained. 
Actually, the above issue can be addressed by gNB implementation. gNB can trigger AP CSI reporting as early as possible and guarantee AP CSI-RS is transmitted during DRX Active time, otherwise the triggered CSI reporting is omitted. In this context, if AP CSI-RS is transmitted during DRX in-active time, UE will do nothing and consequently the power saving benefit from DRX mode is obtained. 
[bookmark: _GoBack]Furthermore, the UE shall not perform measurement on CSI-RS resource for mobility outside of active time. It means that if Alt.1 is adopt, two different UE behaviors are defined for CSI-RS for mobility and for CSI acquisition, where we cannot see any reasonableness.
Last but not least, by considering the resulting change of UE chipset implementations, we do not think it is proper to change the specification which was agreed half a year ago. Based on the above analysis, we make the following proposal:
Proposal 1: Adopt the changes in the accompanied Draft_CR_1.
CSI measurement for beam management with time restriction
In the current version of 38.214, the description of the UE behavior with or without being configured with higher layer parameter timeRestrictionForChannelMeasurements is under section of CQI. However, the beam-related reporting which would not be configured with CQI reports can also be restricted by the above parameter. Then we have the following proposal:
Proposal 2: Adopt the changes in the accompanied Draft_CR_2.
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