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1 Introduction
NR inter-frequency measurement requirement is still under discussion, especially the measurement requirement in non-DRX mode is discussed so far. Regarding the measurement requirement in DRX mode, although some contributions were proposed in the last RAN4 meeting, there was no agreement. In this contribution, we provide our views on inter-frequency measurement requirements in DRX mode.
2 Discussion
Regarding measurement requirements in DRX mode in case of LTE-DC, following sentences are captured in [1]. Although intra-frequency measurements in DRX mode apply and depend on the DRX cycle configured on each cell group, inter-frequency or inter-RAT measurements in DRX mode apply and depend on the MCG DRX cycle regardless of the RAT or assigned cell group. Since both MCG and SCG are LTE cell group in case of LTE-DC, the impact on performance would be negligible even if MCG DRX cycle is applied to all of measurement objects including inter-frequency measurements. 

	8.8.2	Intra-frequency measurements requirements on PCell
PCell intra-frequency measurements shall meet all applicable requirements in clause 8.1.2.2. If MCG DRX is in use, then the PCell intra-frequency requirements for when DRX is in use in clause 8.1.2.2 shall apply and shall depend on the MCG DRX cycle. Otherwise, the requirements for when DRX is not in use shall apply. The applicable measurement accuracy requirements are in clause 9.1.
8.8.3	Intra-frequency measurements requirements on PSCell
PSCell starts with activated state upon configuration and cannot be deactivated. PSCell intra-frequency measurements shall meet all applicable requirements in clause 8.1.2.2. If SCG DRX is in use, then the PSCell intra-frequency requirements for when DRX is in use in clause 8.1.2.2 shall apply and shall depend on the SCG DRX cycle. Otherwise, the requirements for when DRX is not in use shall apply. The applicable measurement accuracy requirements are in clause 9.1.
8.8.4	Inter-frequency and inter-RAT measurement requirements
Inter-frequency measurements shall meet all applicable requirements in clause 8.1.2.3. If MCG DRX is in use, then the inter-frequency requirements for when DRX is in use in clause 8.1.2.3 shall apply and shall depend on the MCG DRX cycle. Otherwise, the requirements for when DRX is not in use shall apply. The applicable measurement accuracy requirements are in clause 9.1.
Inter-RAT measurements shall meet all applicable requirements in clause 8.1.2.4. If MCG DRX is in use, then the inter-RAT requirements for when DRX is in use in clause 8.1.2.4 shall apply and shall depend on the MCG DRX cycle. Otherwise, the requirements for when DRX is not in use shall apply. The applicable measurement accuracy requirements are in clause 9.2, 9.3, 9.4 and 9.5.



Observation 1:
In case of LTE-DC case, inter-frequency or inter-RAT measurements in DRX mode apply and depend on the MCG DRX cycle regardless of the RAT or assigned cell group.

However, in case of EN-DC or NE-DC, which configures different RAT between MCG and SCG, unexpected measurement delay would be occurred if MCG DRX cycle is applied to all of measurement objects. Figure 1 shows the example on EN-DC case, i.e., MCG is LTE cell group and SCG is NR cell group. When MN configures DRX mode with 1.28s DRX cycle to MCG and SN configures the measurement object for NR inter-frequency measurement to UE, the issue is occurred that whether UE performs inter-frequency measurement according to MCG DRX cycle or not. If UE performs NR inter-frequency measurements according to MCG DRX cycle, the measurement delay for inter-frequency is calculated based on 1.28s, which is longer than SMTC or MGRP (<160ms), although NR cells assigned to SCG are non-DRX mode. It does not make sense from NR mobility perspective since it is too longer delay than expected. Thus, in such case, NR inter-frequency measurement requirements on non-DRX mode should be applied. 

Observation 2:
In case of EN-DC or NE-DC, which configures different RAT between MCG and SCG, unexpected measurement delay would be occurred if MCG DRX cycle is applied to all of measurement objects.

From above reasons, at least EN-DC or NE-DC case, inter-frequency measurement requirements on DRX mode should be specified based on the DRX cycle configured on cell group which has the same RAT as the cell to be measured, i.e., LTE inter-frequency measurement requirements should follow the LTE DRX cycle and NR inter-frequency measurement requirements should follow the NR DRX cycle.

Proposal 1:
At least EN-DC or NE-DC case, inter-frequency measurement requirements on DRX mode should be specified based on the DRX cycle configured on cell group which has the same RAT as the cell to be measured, i.e., LTE inter-frequency measurement requirements should follow the LTE DRX cycle and NR inter-frequency measurement requirements should follow the NR DRX cycle.
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Figure.1: the example on EN-DC case

When DRX mode is configured for both MCG and SCG with different DRX cycle, it is desirable for operators that UE follows the DRX cycle configured for each cell group when UE performs LTE or NR inter-frequency measurements on DRX mode, however it might be difficult for UE to perform such measurement. Considering UE complexity, it would be better that UE performs inter-frequency measurements based on a certain DRX cycle, e.g. longer or shorter DRX cycle is applied to all of measurement objects, when DRX mode is configured for both MCG and SCG with different DRX cycle.

Proposal 2:
When DRX mode is configured for both MCG and SCG with different DRX cycle, it would be better that UE performs inter-frequency measurements based on a certain DRX cycle, e.g. longer or shorter DRX cycle is applied to all of measurement objects.

Regarding inter-frequency measurement requirements and RLM/BFD requirements in DRX mode, we mentioned our views in the other paper [2].
3 Conclusion
In this contribution, we provided our view on general principle for NR RRM test cases. Our observations and proposals are as follows:

Observation 1:
In case of LTE-DC case, inter-frequency or inter-RAT measurements in DRX mode apply and depend on the MCG DRX cycle regardless of the RAT or assigned cell group. 

Observation 2:
In case of EN-DC or NE-DC, which configures different RAT between MCG and SCG, unexpected measurement delay would be occurred if MCG DRX cycle is applied to all of measurement objects.

Proposal 1:
At least EN-DC or NE-DC case, inter-frequency measurement requirements on DRX mode should be specified based on the DRX cycle configured on cell group which has the same RAT as the cell to be measured, i.e., LTE inter-frequency measurement requirements should follow the LTE DRX cycle and NR inter-frequency measurement requirements should follow the NR DRX cycle.

Proposal 2:
When DRX mode is configured for both MCG and SCG with different DRX cycle, it would be better that UE performs inter-frequency measurements based on a certain DRX cycle, e.g. longer or shorter DRX cycle is applied to all of measurement objects.
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