[bookmark: _GoBack]3GPP TSG-RAN WG4 Meeting #92bis	R4-1912554
Chonqing, China, 14 – 18 October, 2019


Agenda item:	6.10.7
Source: 	Qualcomm Incorporated
Title: 	CSI-RS measurement outside C-DRX active time 
Document for:	Discussion
Introduction
During the last meeting, [1] mentioned that there is discrepancy between RAN1 and RAN4 specs, in terms of CSI-RS measurement outside C-DRX active time. [1] also proposed to send a LS to RAN1 to remove this discrepancy.
This contribution focuses on this issue and investigates how to tackle CSI-RS measurement outside C-DRX active time based on RAN1, RAN2 and RAN4 specifications.
Discussion
[1] mentioned the following part of 38.214 in their contribution:
	[bookmark: _Toc4508106]5.1.6.1	CSI-RS reception procedure
......
If the UE is configured with DRX, the most recent CSI measurement occasion occurs in DRX active time for CSI to be reported.
[bookmark: _Toc4508139]5.2.2.5	CSI reference resource definition
……
When DRX is configured, the UE reports a CSI report only if receiving at least one CSI-RS transmission occasion for channel measurement and CSI-RS and/or CSI-IM occasion for interference measurement in DRX Active Time no later than CSI reference resource and drops the report otherwise.



38.321 describes this issue in a clearer way. The relevant portion of 38.321 is shown below:
	5.7 Discontinuous Reception (DRX)
………………………
1>	if CSI masking (csi-Mask) is setup by upper layers:
2>	in current symbol n, if drx-onDurationTimer would not be running considering grants/assignments/DRX Command MAC CE/Long DRX Command MAC CE received until 4 ms prior to symbol n when evaluating all DRX Active Time conditions as specified in this clause:
3>	not report CSI on PUCCH.
1>	else:
2>	in current symbol n, if the MAC entity would not be in Active Time considering grants/assignments/DRX Command MAC CE/Long DRX Command MAC CE received and Scheduling Request sent until 4 ms prior to symbol n when evaluating all DRX Active Time conditions as specified in this clause:
3>	not report CSI on PUCCH and semi-persistent CSI on PUSCH.
………
Regardless of whether the MAC entity is monitoring PDCCH or not, the MAC entity transmits HARQ feedback, aperiodic CSI on PUSCH, and aperiodic SRS defined in TS 38.214 [7] when such is expected.



Above text of 38.321 suggests that UE is not required to monitor and report periodic and semi-persistent CSI-RS outside C-DRX active time. However, UE is required to monitor and report aperiodic CSI-RS outside C-DRX active time.
RLM, BFD and CBD management require UE to monitor periodic or semi-persistent CSI-RS. 38.133 mentions the following RLM scenario where UE will have to monitor CSI-RS outside active time during C-DRX mode. 
	Upon start of T310 timer as specified in TS 38.331 [2], the UE shall monitor the configured RLM-RS resources for recovery using the evaluation period and Layer 1 indication interval corresponding to the no DRX mode until the expiry or stop of T310 timer.



So, when T310 timer starts, UE needs to start monitoring CSI-RS for RLM with the same evaluation period as it would do in no-DRX case.
Hence, according to RAN2 and RAN4 specs, UE is not required to monitor the CSI-RS for RLM (unless T310 timer is running), BFD, CBD and periodic/semi-persistent L1-RSRP reporting 
Observation 1: RAN2 spec suggests that UE is not required to monitor and report periodic and semi-persistent CSI-RS outside C-DRX active time. 
· However, UE is required to monitor and report aperiodic CSI-RS outside C-DRX active time.
Observation 2: According to 38.133, when T310 timer starts, UE needs to start monitoring CSI-RS for RLM with the same evaluation period as it would monitor in no-DRX case.
Observation 3: Based on RAN2 and RAN4 specs, UE is not required to monitor the CSI-RS for RLM (unless T310 timer is running), BFD, CBD and periodic/semi-persistent L1-RSRP reporting outside C-DRX active time.
[1] correctly mentions that, in current beam management requirements of 38.133, including the requirements for RLM, BFD, CBD and L1-RSRP measurement, the requirements in DRX are scaled by a relaxation factor of 1.5. [1] claims that this scaling factor is needed because “the RS for beam management may be outside DRX on-duration, and UE has to do additional wake-up for the measurement. To still keep the power saving from DRX, a longer measurement period is allowed.” 
However, this scaling factor of 1.5 will network to fit in some periodic/semi-persistent CSI-RS resources within active time during C-DRX operation. UE can skip monitoring CSI-RS when they fall outside active time and take longer time to monitor CSI-RS only within the active. Hence, the presence of the scaling factor of 1.5 does not indicate a discrepancy between RAN1 and RAN4 specs.
Hence, RAN4 does not need to send a LS to RAN1 to solve this issue. Instead, RAN4 should add a text in 38.133 mentioning the following, UE is not required to monitor CSI-RS for RLM, BFD, CBD and periodic/semi-persistent L1-RSRP reporting.
Observation 4: The scaling factor of 1.5 during RLM and BFD allow UE to skip monitoring CSI-RS when they fall outside C-DRX active time and take longer time to monitor CSI-RS only within the C-DRX active time.
· The presence of the scaling factor of 1.5 does not indicate a discrepancy between RAN1 and RAN4 specs.
Proposal 1: RAN4 keeps the current relaxation factor of 1.5 and adds the following text in 133, “UE is not required to monitor CSI-RS for RLM (unless T310 timer is running), BFD, CBD and periodic/semi-persistent L1-RSRP reporting outside C-DRX active time.”
· RAN4 does not send a LS to RAN1/RAN2 to know their opinions regarding CSI-RS measurement outside C-DRX active time.
Conclusion
Observation 1: RAN2 spec suggests that UE is not required to monitor and report periodic and semi-persistent CSI-RS outside C-DRX active time. 
· However, UE is required to monitor and report aperiodic CSI-RS outside C-DRX active time.
Observation 2: According to 38.133, when T310 timer starts, UE needs to start monitoring CSI-RS for RLM with the same evaluation period as it would monitor in no-DRX case.
Observation 3: Based on RAN2 and RAN4 specs, UE is not required to monitor the CSI-RS for RLM (unless T310 timer is running), BFD, CBD and periodic/semi-persistent L1-RSRP reporting outside C-DRX active time.
Observation 4: The scaling factor of 1.5 during RLM and BFD allow UE to skip monitoring CSI-RS when they fall outside C-DRX active time and take longer time to monitor CSI-RS only within the C-DRX active time.
· The presence of the scaling factor of 1.5 does not indicate a discrepancy between RAN1 and RAN4 specs.
Proposal 1: RAN4 keeps the current relaxation factor of 1.5 and adds the following text in 133, “UE is not required to monitor CSI-RS for RLM (unless T310 timer is running), BFD, CBD and periodic/semi-persistent L1-RSRP reporting outside C-DRX active time.”
· RAN4 does not send a LS to RAN1/RAN2 to know their opinions regarding CSI-RS measurement outside C-DRX active time.

Appendix
1. R4-1909654, “On CSI-RS measurement for beam management in DRX”, Huawei, Hisilicon. 



