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Introduction
At RAN4 #101-e, there was a discussion on which DRX cycle shall be applied for inter-frequency when UE is configured in NR-DC or NE-DC. The discussion was motivated by a CR [1].
There was no consensus in the discussion, and in the WF [2] the issue was captured as:
	[bookmark: _Hlk94722258]Issue 2: Applicable DRX cycle for inter-frequency and inter-RAT measurement in NE-DC and NR-DC
Candidate options:
· Option 1
· In NR-DC mode and NE-DC mode, the parameters, timers and scheduling requests referred to in clause 3.6.1 are for the longer DRX cycle between master cell group and secondary cell group.
· Option 2
· Other principles than using longer DRX cycle between CGs (as in option 1) should be used.
· Option 3
· Other options clarifying the applicable DRX cycle




Discussion
In RAN4#101-e, it was discussed whether the DRX cycle to apply is unclear when UE is configured in NR-DC or NE-DC. It was discussed that it should be clarified which DRX cycle the UE shall apply when performing measurement on an inter-frequency and/or inter-RAT Object configured by one CG (e.g. MCG) if the Object was also configured by the other CG (e.g. SCG).
0. DRX configuration
The UE DRX is configured by network, per cell group (MCG and SCG), as detailed below:
According to TS 38.331 (Clause 5.3.5.5.1), 
	The network configures the UE with Master Cell Group (MCG), and zero or one Secondary Cell Group (SCG). In (NG)EN-DC, the MCG is configured as specified in TS 36.331 [10], and for NE-DC, the SCG is configured as specified in TS 36.331 [10]. The network provides the configuration parameters for a cell group in the CellGroupConfig IE.



The CellGroupConfig IE contains the mac-CellGroupConfig, which is detailed in clause 6.3.2:
	The IE MAC-CellGroupConfig is used to configure MAC parameters for a cell group, including DRX.




The UE DRX configuration is configured by the network, per cell group. 
0. Measurement configuration in dual connectivity
In dual-connectivity, measurements can be configured by network per cell group, as detailed below for NR-DC.
According to TS 38.331 (Clause 5.5.1)
	[bookmark: _Toc20425791][bookmark: _Toc29321187]In NR-DC, the UE may receive two independent measConfig:
-	a measConfig, associated with MCG, that is included in the RRCReconfiguration message received via SRB1; and
-	a measConfig, associated with SCG, that is included in the RRCReconfiguration message received via SRB3, or, alternatively, included within a RRCReconfiguration message embedded in a RRCReconfiguration message received via SRB1.
In this case, the UE maintains two independent VarMeasConfig and VarMeasReportList, one associated with each measConfig, and independently performs all the procedures in clause 5.5 for each measConfig and the associated VarMeasConfig and VarMeasReportList, unless explicitly stated otherwise.



 
In NR-DC, the UE may receive two independent measConfig. One associated with MCG and one associated with SCG. It is clear from TS 38.331 that the UE independently performs all the measurement procedures for each measConfig unless explicitly stated otherwise.
The UE shall fulfil the requirements according to the CG that configured the measurement.
0. Applicable DRX cycle for inter-frequency and inter-RAT measurements in NE-DC and NR-DC
In [1] it was mentioned that it is unclear which DRX configuration the UE should apply when in dual-connectivity mode, such as NE-DC or NR-DC. Therefore, it was proposed to clarify which DRX cycle is applied while in dual connectivity. The proposal was that the UE shall apply the longer DRX configuration between MCG and SCG (Option 1 in the WF). 
However, it is clear from TS 38.331 that, in dual connectivity, the UE may receive two independent measConfig information elements. One from MCG and another from SCG. There are different scenarios that may happen when the UE receives two independent measurement configurations:
1) Case 1: The measurement object associated with MCG has a different ssbFrequency from any measurement object associated with SCG or serving cell in SCG.
2) Case 2: The measurement object associated with MCG has the same ssbFrequency as a measurement object associated with SCG or a serving cell in SCG. 
a. Case 2a: This ssbFrequency is different from the frequency of a serving cell in SCG.
b. Case 2b: This ssbFrequency is the same as the frequency of a serving cell in SCG.
These cases are exemplified below:
Case 1: The measurement object associated with MCG has a different ssbFrequency from any measurement object associated with SCG or serving cell in SCG
[image: ]
Figure 1 - Measurement objects configured by MCG and SCG have different ssbFrequency
In this case, exemplified in Figure 1, the UE has two independent measurement objects, with different ssbFrequency. 
For a measurement object configured by a Cell Group (CG), the UE shall perform the measurements according to the applied the DRX cycle of the same CG configuring the Object. This principle also applies if the UE has received two independent measConfig. Therefore, the UE has to fulfil the requirements of the measurement object associated with the CG that configured the inter-frequency or inter-RAT measurement. This behavior is detailed in TS 38.331, and there is no clarification needed.
If the UE has received two independent measurement configurations containing measurement objects with different ssbFrequency, one for MCG and another for SCG, the UE applies the DRX cycle of the CG that is associated with the measurement. 
Case 2a: The inter-frequency measurement object associated with MCG has the same ssbFrequency as a measurement object associated with SCG, and this frequency is not the frequency of any serving cell in MCG or SCG
It is possible that the UE receives two independent measurement configurations, one for MCG and one for SCG, containing measurement objects with the same ssbFrequency, as in Figure 2. 
[image: ]
Figure 2 - Measurement objects configured by MCG and SCG have the same ssbFrequency. This frequency is not the frequency of any serving cell in MCG or SCG.

In this case, similar to Case 1, the UE shall fulfil the requirements according to PCell DRX cycle and according to PSCell DRX cycle. In order to fulfil simultaneously both requirements, while performing only one physical measurement on the measurement Object, the UE shall follow the shortest DRX cycle. It is important to note that there is no increase on power consumption due to this clarification, since according to current requirements the UE shall anyway already fulfil the requirements of both CGs.
When the UE receives two independent measurement configurations, one from MCG and one for the SCG, with measurement objects with the same ssbFrequency, the UE shall fulfil the requirements in both MCG and SCG. 
To fulfil the current minimum requirements, the UE must use the shortest DRX cycle of MCG and SCG, for the UE to ensure that the UE can fulfil the measurement requirements with a single physical measurement.
For the case where the MCG and the SCG configure an inter-frequency or an inter-RAT measurement on a common ssbFrequency, no clarifications are needed.
Case 2b: The measurement object associated with SCG has the same ssbFrequency as a measurement object associated with SCG, and this ssbFrequency is a serving cell/ frequency in MCG
Another case is when the UE configured with a measurement objects from e.g. SCG, with the same ssbFrequency, which is a serving cell/ frequency in MCG. This case is exemplified in Figure 3.
[image: ]
Figure 3- Measurement objects configured by SCG have the same ssbFrequency, which is used by a serving cell in MCG.
In the example in Figure 3, the UE would need to fulfil at least the inter-frequency measurement requirements, as configured by SCG, and at least intra-frequency measurement requirements according to MCG. In the same manner as in Case 2a, only one physical measurement is performed, and the UE shall fulfil the minimum requirements of both cases. 
In order to fulfil current measurement requirements, if the UE has received two independent measurement configurations containing measurement objects with the same ssbFrequency, one for MCG and another for SCG, and the ssbFrequency is the same as a serving cell carrier, in either MCG or SCG, the UE applies the DRX cycle of the CG that contains this serving cell.
For the case in which an inter-frequency or an inter-RAT measurement is configured on a serving carrier, no clarifications are needed.

Conclusion
In this document, Nokia’s views on the applicable DRX cycle for inter-frequency and inter-RAT measurement in NE-DC and NR-DC are presented, with the following proposals and observations: 
1. The UE DRX configuration is configured by the network, per cell group. 
In NR-DC, the UE may receive two independent measConfig. One associated with MCG and one associated with SCG. It is clear from TS 38.331 that the UE independently performs all the measurement procedures for each measConfig unless explicitly stated otherwise.
The UE shall fulfil the requirements according to the CG that configured the measurement.
If the UE has received two independent measurement configurations containing measurement objects with different ssbFrequency, one for MCG and another for SCG, the UE applies the DRX cycle of the CG that is associated with the measurement. 
When the UE receives two independent measurement configurations, one from MCG and one for the SCG, with measurement objects with the same ssbFrequency, the UE shall fulfil the requirements in both MCG and SCG. 
To fulfil the current minimum requirements, the UE must use the shortest DRX cycle of MCG and SCG, for the UE to ensure that the UE can fulfil the measurement requirements with a single physical measurement.
1. For the case where the MCG and the SCG configure an inter-frequency or an inter-RAT measurement on a common ssbFrequency, no clarifications are needed.
In order to fulfil current measurement requirements, if the UE has received two independent measurement configurations containing measurement objects with the same ssbFrequency, one for MCG and another for SCG, and the ssbFrequency is the same as a serving cell carrier, in either MCG or SCG, the UE applies the DRX cycle of the CG that contains this serving cell.
1. For the case in which an inter-frequency or an inter-RAT measurement is configured on a serving carrier, no clarifications are needed.
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