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1. Introduction

In RAN4#91, the requirements for CSI-RS measurement for beam management in DRX are discussed and concluded. It is agreed to not change the current CSI-RS measurement requirements, which is scaled by a relaxation factor of 1.5 for DRX ≤ 320ms.
Although the UE measurement behaviour and requirements are clear in RAN4 spec, the availability of the CSI-RS for beam management outside DRX on-duration in RAN1 spec is not fully clarified. In this paper, we will discuss the discrepancy between RAN1 and RAN4 specs, and we propose to send LS to RAN1 to align the understanding.
2. Discussion
In current beam management requirements, including RLM, BFD, CBD and L1-RSRP measurement, the requirements in DRX are scaled by a relaxation factor of 1.5 for DRX ≤ 320ms. The reason for the relaxation is that 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. 
In RAN4#91, some companies [1] proposed to remove the relaxation factor because it could be understood from RAN1 spec that UE is not expected to measure CSI-RS for beam management outside DRX on-duration. However, based on the discussion, it is agreed not to remove 1.5 relaxation factor for DRX ≤ 320ms. It means from RAN4 requirements point of view, UE is required to measure the configured CSI-RS for beam management outside DRX on-duration.
Observation 1: From RAN4 requirements point of view, UE is required to measure the configured CSI-RS for beam management outside DRX on-duration.

On the other hand, in RAN1 spec it is stated that the CSI reporting (beam management is part of CSI framework) is based on CSI-RS in DRX on-duration.
	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.

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.


Observation 2: From RAN1 spec, the CSI reporting is based on CSI-RS in DRX on-duration.
The question is then whether CSI-RS for beam management would be available outside DRX on-duration. From RAN4 requirements point of view, network should ensure the availability of CSI-RS outside DRX on-duration because UE is required to also measure there, but from RAN1 spec, network does not have to do so because UE CSI reporting is not based on CSI-RS outside DRX on-duration. 
Observation 3: The availability of CSI-RS for beam management outside DRX on-duration is unclear from RAN1 spec.

One way to solve the problem is to interpret the RAN1 spec such that the CSI-RS will be available based on the configuration, i.e. if network configures CSI-RS outside DRX on-duration, it will always transmit there. However, RAN1 has explicitly defined the availability for CSI-RS for mobility in DRX, and CSI-RS is not always available even it is configured.
	5.1.6.1.3
CSI-RS for mobility

……

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.


Observation 4: RAN1 has explicitly defined the availability for CSI-RS for mobility in DRX, and CSI-RS is not always available even it is configured.
We think similar clarification about the availability is needed for CSI-RS for beam management. Otherwise, there will be measurement error if UE measures on CSI-RS for beam management outside DRX on-duration based on configuration, but network does not actually transmit the CSI-RS.

Proposal: Send LS to RAN1 to clarify the availability of CSI-RS for beam management outside DRX on-duration.

3. Conclusions

In this paper discussed the discrepancy between RAN1 and RAN4 specs o, and we propose to send LS to RAN1 to align the understanding on the availability of CSI-RS for beam management outside DRX on-duration.

Observation 1: From RAN4 requirements point of view, UE is required to measure the configured CSI-RS for beam management outside DRX on-duration.

Observation 2: From RAN1 spec, the CSI reporting is based on CSI-RS in DRX on-duration.
Observation 3: The availability of CSI-RS for beam management outside DRX on-duration is unclear from RAN1 spec.

Observation 4: RAN1 has explicitly defined the availability for CSI-RS for mobility in DRX, and CSI-RS is not always available even it is configured.
Proposal: Send LS to RAN1 to clarify the availability of CSI-RS for beam management outside DRX on-duration.
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