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Introduction
In this contribution, we provide some clarifications on the SSB SCS agreements made in RAN1#94 and our views of the RAN2 agreements on paging. 

SSB SCS clarification
The following SSB SCS related agreements have been made in RAN1#94 [1]:
· At least for FR2, if the subcarrier spacing of SS/PBCH blocks is provided with the higher layer parameter subcarrierSpacing, a UE is not expected to be configured with different subcarrier spacings of SS/PBCH blocks for cells in intra-band carrier aggregation.
· Check further offline regarding FR1 (to revisit in RAN1#94b)

For cells in intra-band carrier aggregation in FR1, different services e.g. eMBB and URLLC may be multiplexed. UE can be configured with different subcarrier spacing of SS/PBCH blocks in different cells to support services multiplexing. Compared with FR2, UE supports smaller number of beams for FR1 and hence its RX beam sweeping complexity is less well i.e. reduced UE complexity to switch subcarrier spacing of SS/PBCH blocks when performing RRM in different cells for intra-band carrier aggregation. Therefore, for FR1, if the subcarrier spacing of SS/PBCH blocks is provided with the higher layer parameter subcarrierSpacing, UE is allowed to be configured with different subcarrier spacings of SS/PBCH blocks for cells in intra-band carrier aggregation.
Proposal 1: For FR1, UE is allowed to be configured with different subcarrier spacings of SS/PBCH blocks for cells in intra-band carrier aggregation.

Paging Occasions 
In this section, the RAN2 agreements on Paging are discussed and our views are provided.
Default Association:
PDCCH monitoring occasions for paging are the same as for RMSI for the default association. From the RAN2 agreements, for Ns = 2, the PO is the set of RMSI monitoring occasions in the first half frame (i_s = 0) or the second half frame (i_s = 1) of the PF, where Ns denotes the number of possible PO locations in the PF.
However, when RMSI periodicity is 5ms, both the first half radio frame and second half radio frame contains the RMSI monitor occasions. From RAN2 agreement, the PO number in the paging frame may be only one, either the first or second half frame. Therefore, the UE needs to know whether the PO location is the first half radio frame or the second half radio frame or can be in both half frames.
To clarify this, RAN2 should be informed that the UE behavior for default association needs to include possible PO locations in both half frames, specifically as applicable to RMSI periodicity of 5ms and Ns=1. 
Proposal 2: It is RAN1 understanding that the configuration of RMSI periodicity of 5ms and Ns=1 is an incomplete configuration i.e. only first half frame PO is supported. RAN2 should consider the case of supporting a PO that can be in the first or the second half radio frame of the PF.  

Within the UE PO for the non-default association, methods to assist the UE in limiting its monitoring time for power saving reasons have been brought up in the last meeting. One approach is the calculation of UE monitoring time based on the SSB index i.e. the PDCCH monitor occasion duration and firstPDCCH-monitoring OccasionOfPO similar as that of RMSI. 
Alternatively, this can be left up to UE implementation. The UE can monitor whichever beam or PDCCH monitoring occasion it wants since the same paging information is sent in all beams within a PO. Note that the PDCCH monitoring occasions are defined precisely with the PO and hence the UE can decide its appropriate monitoring time. Given that this is not a critical deficiency; our preference is on the second approach.
Proposal 3: On the UE determination of the valid PDCCH monitoring occasion associated to the SSB index to limit the UE monitoring time, it can be left up to UE implementation.

As described in R1-1809370, with AL=16 there is only one candidate allowed and that is expected to be used by RMSI.  This issue of overloading can be further amplified if the SI and paging scheduling occasions are defined also to be the same especially for RMSI pattern 2 and 3. However, this is network implementation choices. If the overloading is serious, UE can be provided higher layer parameter pagingSearchSpace for Type2-PDCCH common search space set i.e. non-default association.
As described in R1-1808268, a parameter N is proposed to support cross-Nslots scheduling. Thus UE can first decode Paging PDCCH and then decide whether/how to receive Paging PDSCH without buffering paging PDSCH. The motivation is such that since in the most cases that the UE are not paged, there is no need to receive the paging PDSCH for UE. N can be 5ms or 10ms to ensure that beam sweeping of Paging PDSCH occurs after the beam sweeping of the Paging PDCCH. 
However, this could lead to inefficient power usage at the UE. After receiving the PDCCH of paging, the UE has to be in wake up state or light-sleep state to wait for paging PDSCH reception. The power consumption will be much larger than the gain of buffering. Furthermore, the separated sweeping scheme also increases the complexity of gNB. The paging PDCCH associated to SSB index #k may be overlapped with the paging PDSCH associated to SSB index #k+n resulting in the gNB using two beams for paging message transmission. If paging PDCCH and PDSCH is swept together, the gNB only need one beam to send the paging message. 
Proposal 4: Cross slots scheduling of the Paging message is not necessary. 

Part of RAN2 agreements, the parameter firstPDCCH-MonitoringOccasionOfPO can be configured independently i.e.  firstPDCCH-MonitoringOccasionOfPO can be signaled for each PO independently corresponding to a PF. Consequently, two or more POs can be configured to start on the same monitoring occasion with the Paging SearchSpace. Therefore, different UEs can be paged with the same MO. 
The UE would need a way to distinguish the PDCCH/DCI for one PO from the PDCCH/DCI of another PO within the same monitoring occasion. The different alternatives can be further discussed in the control session such as through use of different P-RNTI per PO, PO indicator in DCI, or separated CCEs per PO.
Observation: RAN1 specifications currently lack the support corresponding to recent RAN2 agreement on firstPDCCH-MonitoringOccasionOfPO where the MO can be signaled independently per PO.
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Conclusions
The following proposals have been made:
Proposal 1: For FR1, UE is allowed to be configured with different subcarrier spacings of SS/PBCH blocks for cells in intra-band carrier aggregation.
Proposal 2: It is RAN1 understanding that the configuration of RMSI periodicity of 5ms and Ns=1 is an incomplete configuration i.e. only first half frame PO is supported. RAN2 should consider the case of supporting a PO that can be in the first or the second half radio frame of the PF.  
Proposal 3: On the UE determination of the valid PDCCH monitoring occasion associated to the SSB index to limit the UE monitoring time, it can be left up to UE implementation.
Proposal 4: Cross slots scheduling of the Paging message is not necessary. 
Observation: RAN1 specifications currently lack the support corresponding to recent RAN2 agreement on firstPDCCH-MonitoringOccasionOfPO where the MO can be signaled independently per PO.
Proposal 5: The monitoring occasion as signalled in the Paging SearchSpace includes an indicator for the Paging Occasion.
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