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1 Introduction
In the RAN4#88bis meeting it was identified to further investigate the impact on the requirements under certain combination of DRX cycle and SMTC periodicity used in intra-frequency and inter-frequency carrier. More specifically the following note was added in section 4.2.2.4
(Measurements of inter-frequency NR cells) of TS 38.133:
Editor’s Note: It is FFS how to address the scenario when SMTC periodicity = 160 ms and DRX cycles = 320 ms in both intra-frequency and inter-frequency carriers, and also SMTC durations fully collide on both intra-frequency and inter-frequency carriers.
The impact of the above stated scenario on the measurement on inter-frequency carrier in RRC idle/inactive states was discussed in the last meeting [1-2]. But there was no agreement. We therefore address this issue again in this contribution.
2  Impact on Inter-frequency Measurements 
It is important that the UE does not miss any paging on the serving cell. The UE therefore should monitor the paging during the ON duration in every DRX cycle on the serving cell. 
To monitor the paging the UE needs to use SSBs to acquire AGC, perform time-frequency tracking etc, wrt the serving cell before every paging occasion i.e. before every DRX ON duration. In case of SMTC period of 160 ms and DRX cycle of 320 ms, the UE can acquire AGC, perform time-frequency tracking etc only once between any two successive DRX ON durations.
When SMTC occasions with SMTC period of 160 ms configured on intra-frequency and inter-frequency carriers overlap with each other in time and also when the DRX cycle is 320 ms then the UE cannot perform both inter-frequency measurements and the monitoring of the paging. 
Proposals in both [1-2] aim to ensure that the UE shall not miss the paging. However the proposal in [2] still requires the UE to perform the inter-frequency measurements but with some relaxation e.g. measurement time is extended by factor of 2 when SMTCs with SMTC periods = 160 ms collides wrt each other and DRX = 320 ms. But since the UE needs to monitor paging therefore the UE needs to acquire AGC and time/frequency synchronization in the serving cell before the paging occasion (PO). In order to ensure that the UE receiver is ready to receive the paging the only option is that it skips the inter-frequency measurement in the SSBs occurring before the PO. 
The UE may not even be able to perform both inter-frequency measurements even if the SMTC occasions on intra-frequency and inter-frequency carriers (under above scenario: SMTC periods=160 ms and DRX cycle=320 ms) partially overlap with each other. 

The UE also requires some time to switch between intra-frequency and inter-frequency carriers to account for RF and baseband processing. Therefore the condition related to the overlap between the SMTC occasions of the intra-frequency and inter-frequency carriers should also take into account the RF and baseband margin due to switching between the two carriers. The margin is under discussion for other requirements e.g. HO, SCell activation etc. 
The assumption of 20 ms SSB periodicity used on a carrier is only applicable for initial cell search. But there is no such assumption for any carrier configured for the cell reselection. Therefore the UE cannot make any assumption about the SSB periodicity other than the information contained in the SMTC configuration provided to the UE in the system information. In summary the UE will detect and measure the cells on an inter-frequency carrier based on the received SMTC configuration.
We therefore support the idea that the UE should be allowed to skip the inter-frequency measurements under the above conditions i.e. when the SMTCs with SMTC periods = 160 ms at least partially collides by some margin wrt each other and DRX = 320 ms. This scenario may occur very rarely and therefore this restriction will not have any significant impact on the system. 
Based on the above analysis our conclusion is that in RRC idle/inactive states:

The UE is unable to meet the measurement requirements for an inter-frequency carrier under DRX cycle=320 ms defined in Table 4.2.2.4-1 under the following conditions:
· TSMTC_intra = TSMTC_inter = 160 ms; where TSMTC_intra  and TSMTC_inter are periodicities of the SMTC occasions configured for the intra-frequency carrier and the inter-frequency carrier respectively, and 

· SMTC occasions configured for the inter-frequency carrier occur up to TBD ms before the start or up to TBD ms after the end of the SMTC occasions configured for the intra-frequency carrier.
3 Summary

In this paper we have analysed the impact of certain combination of SMTC periodicity (160 ms) and DRX cycle (320 ms) used for intra-frequency and inter-frequency carriers in idle/inactive states. The main proposal is as follows:
· Proposal # 1: The UE is not expected to meet the measurement requirements for an inter-frequency carrier under DRX cycle=320 ms defined in Table 4.2.2.4-1 under the following conditions:
· TSMTC_intra = TSMTC_inter = 160 ms; where TSMTC_intra  and TSMTC_inter are periodicities of the SMTC occasions configured for the intra-frequency carrier and the inter-frequency carrier respectively, and 

· SMTC occasions configured for the inter-frequency carrier occur up to TBD ms before the start or up to TBD ms after the end of the SMTC occasions configured for the intra-frequency carrier.
The CR related to the above proposal is provided in [3].
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