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1. Introduction

In our companion contribution [1], we have proposed a draft CR on the QCL assumption for paging reception. In this contribution, we discuss the technical motivation on this proposed draft CR.     
2. Discussion
Paging for NR is transmitted in beam sweeping manner, when UE receives paging in the initial DL BWP, the UE may assume QCL between paging DCI, paging PDSCH and the associated SSB.
During RAN1#91 meeting, we have the following agreements:
Agreements:  
· UE may assume QCL between SS Blocks, Paging DCIs and Paging Messages.

· UE is not required to soft combine multiple Paging DCIs within one PO.

As specified in current specification, PDCCH for paging could be monitored in type-0 PDCCH search space (when SearchSpaceId of pagingSearchSpace is 0) or an additional configured paging search space (when SearchSpaceId of pagingSearchSpace is not 0).

When paging PDCCH is monitored in the type0 CSS, the UE can assume QCL properties between paging PDCCH, PDSCH and the corresponding SSB based on the following as specified in TS38213-f90 [2]. It is noted that the association between type-0 PDCCH CORESET and SSB is specified in session 13 in TS38213 [2]. 
The UE may assume that the DM-RS antenna port associated with PDCCH receptions in the CORESET configured by pdcch-ConfigSIB1 in MIB, the DM-RS antenna port associated with corresponding PDSCH receptions, and the corresponding SS/PBCH block are quasi co-located with respect to average gain, QCL-TypeA, and QCL-TypeD properties, when applicable [6, TS 38.214], if the UE is not provided a TCI state indicating quasi co-location information of the DM-RS antenna port for PDCCH reception in the CORESET. The value for the DM-RS scrambling sequence initialization is the cell ID. A SCS is provided by subCarrierSpacingCommon in MIB.
However, when paging search pace other than type-0 CSS is configured in RMSI, there is no similar description in the current specification on how the UE assume the QCL between SSB and the paging DCI in 38213.  In 38304, the association in this case is described as in following, but there is no QCL description on top of the association, as that for RMSI.  
When SearchSpaceId other than 0 is configured for pagingSearchSpace, the UE monitors the (i_s + 1) th PO. A PO is a set of 'S' consecutive PDCCH monitoring occasions where 'S'is the number of actual transmitted SSBs determined according to ssb-PositionsInBurst in SIB1. The Kth PDCCH monitoring occasion for paging in the PO corresponds to the Kthtransmitted SSB. The PDCCH monitoring occasions for paging which do not overlap with UL symbols (determined according to tdd-UL-DL-ConfigurationCommon) are sequentially numbered from zero starting from the first PDCCH monitoring occasion for paging in the PF. When firstPDCCH-MonitoringOccasionOfPO is present, the starting PDCCH monitoring occasion number of (i_s + 1)th PO is the (i_s + 1)th value of the firstPDCCH-MonitoringOccasionOfPO parameter; otherwise, it is equal to i_s * S.
However, only with association between paging monitoring occasion and the corresponding SSB is not sufficient, a clear QCL property is necessary for the UE to set the receiving parameters when receiving paging.

Therefore, we propose the following CR in 38213 section 10.1 to solve this issue.

10.1
UE procedure for determining physical downlink control channel assignment 

*** Unchanged text is omitted ***
The UE may assume that the DM-RS antenna port associated with PDCCH receptions in the CORESET configured by pdcch-ConfigSIB1 in MIB, the DM-RS antenna port associated with corresponding PDSCH receptions, and the corresponding SS/PBCH block are quasi co-located with respect to average gain, QCL-TypeA, and QCL-TypeD properties, when applicable [6, TS 38.214], if the UE is not provided a TCI state indicating quasi co-location information of the DM-RS antenna port for PDCCH reception in the CORESET. The value for the DM-RS scrambling sequence initialization is the cell ID. A SCS is provided by subCarrierSpacingCommon in MIB.
If a UE is provided a non-zero value for searchSpaceID in PDCCH-ConfigCommonfor a Type 2-PDCCH CSS set,  the UE may assume that the DM-RS antenna port associated with PDCCH receptions in the CORESET configured by pagingSearchSpace in PDCCH-ConfigCommon, the DM-RS antenna port associated with corresponding PDSCH receptions, and the corresponding SS/PBCH block are quasi co-located with respect to average gain, QCL-TypeA, and QCL-TypeD properties, when applicable [6, TS 38.214], if the UE is not provided a TCI state indicating quasi co-location information of the DM-RS antenna port for PDCCH reception in the CORESET.
*** Unchanged text is omitted ***
3. Conclusions
In this contribution, we discussed QCL assumption for paging reception and present the motivation to propose our companion draft CR.     
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