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1. Introduction

This contribution provides the further discussion on measurement requirements in idle state.
2. Discussion
Currently the paging reception is specified as below [TS 38.304]:
	The UE may use Discontinuous Reception (DRX) in RRC_IDLE and RRC_INACTIVE state in order to reduce power consumption. The UE monitors one paging occasion (PO) per DRX cycle. A PO is a set of PDCCH monitoring occasions and can consist of multiple time slots (e.g. subframe or OFDM symbol) where paging DCI can be sent [4]. One Paging Frame (PF) is one Radio Frame and may contain one or multiple PO(s) or starting point of a PO. 

In multi-beam operations, the length of one PO is one period of beam sweeping and the UE can assume that the same paging message is repeated in all beams of the sweeping pattern and thus the selection of the beam(s) for the reception of the paging message is up to UE implementation. The paging message is same for both RAN initiated paging and CN initiated paging.
< Omit not related content >

The PDCCH monitoring occasions for paging are determined according to paging-SearchSpace if configured and according to the default association (i.e. PDCCH monitoring occasions for paging are same as for RMSI as defined in Section 13 in [4]) otherwise.
For default association, Ns is either 1 or 2. For Ns = 1, there is only one PO which starts in the PF. For Ns = 2, PO is either in the first half frame (i_s = 0) or the second half frame (i_s = 1) of the PF.

For non-default association (i.e. when paging-SearchSpace is used), the UE monitors the (i_s + 1)th PO where the first PO starts in the PF.


The search space is specified in TS38.213.
	-
a Type0-PDCCH common search space set configured by searchSpaceZero in MasterInformationBlock or by searchSpaceSIB1 in PDCCH-ConfigCommon for a DCI format with CRC scrambled by a SI-RNTI on a primary cell;

-
a Type2-PDCCH common search space set configured by pagingSearchSpace in PDCCH-ConfigCommon for a DCI format with CRC scrambled by a P-RNTI on a primary cell;


For Type0-PDCCH common search space, three multiplexing patterns between the SS/PBCH block and control resource set (CORESET) can be configured (i.e., pattern1, 2, 3). For Type2-PDCCH common search space, the SS/PBCH block and control resource set (CORESET) configuration is more flexible. In a word, whatever default association or non-default association of paging occasions, PO can be TDMed or FDMed with SSB. 
2.1. PO TDM wrt SSB
· Intra-frequency measurement and paging reception

As we know in connected state the intra-frequency measurement period equals to max[ 600ms, ceil(1.5x [5] x Kp) x max(SMTC period, DRX cycle) ]  when DRX cycle≤ 320ms. From UE power consumption point of view, coefficient 1.5 is scaled considering the measurement gap is not aligned with DRX. In idle mode, for most cases, the paging occasion and the closest SMTC is less than SMTC-periodicity/2. If the closest SMTC occasion is close to the paging occasion, after UE performs intra-frequency measurement, AGC adjustment and fine timing during the SMTC duration, the RF enters to idle state until the next paging occasion arrives. How close the SMTC occasion and PO depends on UE implementation. In our understanding, the time interval is less than tens of milliseconds. When the RF enters to “idle state”, some hardware are still working, so the power assumption can’t be assumed to be ignorable.
The worst case is that the paging cycle (i.e., DRX cycle) is in the middle of the SMTC periodicity as shown in Figure 1. Considering the worst case and the SMTC periodicity less than 80ms, the possible UE implementation is that UE performs intra-frequency measurement, AGC adjustment and fine timing during the SMTC duration and then RF power down until the paging occasion arrives. If the closest SMTC occasion is far away from the paging occasion, UE probably needs to wake up twice during one DRX. 
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Figure 1. PO TDMed with SSB
2.2. PO FDM wrt SSB

The principle is that the paging occasion shall not be dropped. If the SCS of PO CORESET is the same as SSB, UE can perform intra-frequency measurements and paging reception simultaneously. If the SCS of PO CORESET is the different with SSB SCS, how UE performs measurement depends on the UE capability. UE who supports mix numerology can still perform intra-frequency measurements and paging reception simultaneously. For the UE who doesn’t support mix numerology, the paging reception shall be guaranteed, and the measurements shall be performed on the SMTC outside the paging occasion. From UE behaviour point of view, whatever the SMTC periodicity is, UE always additionally wakes up once for intra-frequency measurement on top of paging reception as shown in Figure 2.
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Figure 1. PO FDMed with SSB
In summary, the power consumption of measurement will increase for both PO FDMed with SSB and PO TDMed with SSB case. Considering the current requirements, the cell identification requirement is 20*SMTC periodicity. As we know, from the PSS/SSS detection performance point of view, 5*SMTC periodicity is enough. When defining this requirements, companies would like to relax the requirement for the sake of power saving. In other words, the power consumption is already considered when defining the current requirement. So we think a factor 1.5 can be multiplied by the measurement requirement when DRX is 320ms. For the longer DRX, there is no need to further prolong the requirements.
Proposal: Multiply the measurement requirement by factor 1.5 when DRX is 320ms in idle mode.
3. Conclusions

This contribution provides the further consideration on measurement mode in SA. 
Proposal: Multiply the measurement requirement by factor 1.5 when DRX is 320ms in idle mode.
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