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1 Introduction
RAN2 is in the process of specifying procedures associated with paging for NR operation in RRC idle/inactive states. One important aspect is the time-frequency location of the paging occasions (PO) wrt to the time-frequency location of the SSB. There have been following high level agreements in RAN2 according to section 10.4.5.6 of RAN2#101 meeting report [1]:
Agreements

1: 
The length of one PO in case of beam sweeping is one period of beam sweeping 

2: 
The UE can assume that the same paging message is repeated in all beams of the sweeping pattern.

3:
The PO is defined by the period in which the paging DCI can be sent (Type2-PDCCH)

4:
PO can be TDMed or FDMed with an SS block

As noted in the agreement the network will have the possibility of configuring PO wrt SSB in TDM manner or FDM manner. The impact of PO in TDM and FDM wrt the SSB on RRM requirement was briefly discussed in the last meeting [2]. However there was no agreement. 
2 Analysis of Requirements
RAN2 has not yet finalized the details of procedures to configure the PO. Therefore RAN4 cannot develop the associated requirements. However in the meantime RAN4 should analyse the potential impact on RAN4 requirements.
2.1 Impact of TDM between PO and SSB
It is likely that RAN2 defines configurable time offset or time separation and PO and the SSB when PO and SSM are in different time resources. In any case one potential issue related to TDM based approach is that if the PO and SSB are far away in time then the UE has to wake up twice within the paging cycle: firstly to acquire synchronization/perform measurements and secondly monitor paging. In [2], it has been suggested to either relax the measurement requirements or ensure that SSB and PO are close in time to avoid UE waking up twice within the paging cycle. 
Some similar scenario exists in the context of RLM where the UE may have to wake up twice to estimate RLM quality and do measurements. The RLM evaluation periods are extended by factor of 1.5 only for DRX cycle ≥ 320 ms. However, it should be noted that in idle/inactive states even the shortest DRX cycle is 320 ms. Therefore if SSB and PO are close in time then any relaxation of the measurement requirements in idle/inactive state can be considered only for DRX cycle of 320 ms. Furthermore, we don’t see any reason to relax the measurement requirements for shorter SMTC periodicity e.g. shorter than 40 ms. 
· Proposal #1:  When PO is TDM wrt SSB, then measurement time/evaluation times in RRC idle/inactive states are relaxed by factor of X1 only for DRX cycle = 320 ms, when SMTC period > X2 ms and PO and SMTC occasion are within X3 slots. X1, X2 and X3 are FFS.
2.2 Impact of FDM between PO and SSB

In case of FDM solution where PO will be configured in the SMTC occasions (i.e. in time resources containing SSB), the UE cannot receive both SSB and PO simultaneously unless the UE is capable of multiple numerologies. FR2 UE capable of even multiple numerologies will have to drop PO due to receiver beam sweeping during SMTC occasion. 
It is not appropriate to drop PO in the SMTC occasion. Therefore the UE needs to always monitor paging during the POs. This implies that the UE will have to drop SSB in the SMTC occasions which contain POs. In order to acquire synchronization/perform measurements in SMTC occasions, which does not contain any PO, the UE will have to typically wake up prior to the PO. In any case the UE will have to wake up twice within the paging cycle. The consequence on the UE is similar to that in particular TDM scenario when PO and SMTC occasions are far apart. We therefore suggests that similar relaxation is allowed in FDM case i.e. extend evaluation/measurement time for only DRX cycle = 320 ms. 
· Proposal #2:  When PO is FDM wrt SSB then in FR1 the UE not capable of multiple numerology or in FR2 the UE shall monitor every paging occasion.
· Proposal #3:  When PO is FDM wrt SSB, then in FR1 for the UE not capable of multiple numerology measurement time/evaluation times in RRC idle/inactive states are relaxed by factor of X1 only for DRX cycle = 320 ms, when SMTC period > X2 ms and PO and SMTC occasion are within X3 slots. X1, X2 and X3 are FFS.

· Proposal #4:  When PO is FDM wrt SSB, then in FR2 the measurement time/evaluation times in RRC idle/inactive states are relaxed by factor of X1 only for DRX cycle = 320 ms, when SMTC period > X2 ms and PO and SMTC occasion are within X3 slots. X1, X2 and X3 are FFS.

3 Summary

In this paper we have analysed the potential impact of paging occasion (PO) configured in FDM or TDM wrt SSB on the RRM requirements in RRC idle/inactive states. RAN2 has not yet finalize the procedures related to the PO. RAN4 therefore cannot complete the corresponding requirements. Under the assumption that FDM or TDM solutions are supported we propose the following potential impact on the requirements in idle/inactive states:

· Proposal #1:  When PO is TDM wrt SSB, then measurement time/evaluation times in RRC idle/inactive states are relaxed by factor of X1 only for DRX cycle = 320 ms, when SMTC period > X2 ms and PO and SMTC occasion are within X3 slots. X1, X2 and X3 are FFS.

· Proposal #2:  When PO is FDM wrt SSB then in FR1 the UE not capable of multiple numerology or in FR2 the UE shall monitor every paging occasion.

· Proposal #3:  When PO is FDM wrt SSB, then in FR1 for the UE not capable of multiple numerology measurement time/evaluation times in RRC idle/inactive states are relaxed by factor of X1 only for DRX cycle = 320 ms, when SMTC period > X2 ms and PO and SMTC occasion are within X3 slots. X1, X2 and X3 are FFS.

· Proposal #4:  When PO is FDM wrt SSB, then in FR2 the measurement time/evaluation times in RRC idle/inactive states are relaxed by factor of X1 only for DRX cycle = 320 ms, when SMTC period > X2 ms and PO and SMTC occasion are within X3 slots. X1, X2 and X3 are FFS.
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