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1. Introduction

This contribution discusses the remaining issue on paging design. 
2. Discussions
At RAN1#91, the following agreements were made regarding the QCL between SSB and other broadcast signals.

	Agreements:

· Support QCL between SSB and other broadcast signaling w.r.t. all parameters, i.e., spatial QCL, average channel gain, Doppler shift, Doppler spread, average channel delay, and channel delay spread.

· The broadcast signaling corresponds to the DMRS of NR-PDCCH transmitted in the CORESET for RMSI and the DMRS of NR-PDSCH for RMSI/broadcast OSI, the DMRS of NR-PDCCH transmitting Paging DCIs and the DMRS of NR-PDSCH transmitting Paging Messages, the DMRS of PDCCH and the DMRS of PDSCH conveying Msg2, the DMRS of PDCCH conveying Msg3 grant, the DMRS of PDCCH and if applicable the DMRS of PDSCH conveying Msg4.


In addition, the QCL association between the SS blocks and paging DCI/messages should be clarified clearly. A default association rule can be determined between the actual number of transmitted SS blocks and number of paging DCIs in a PO, i.e., a one-to-one association between one SS/PBCH block and one paging transmission in a PO, as for the case of RMSI/OSI. That means, UE assumes that the DM-RS port of the i-th paging PDCCH/PDSCH transmission in a PO is quasi co-located with the i-th SS/PBCH block, where the SS/PBCH block index is obtained based on indication according to the SSB-transmitted-SIB1.
Proposal 1: UE assumes that the DM-RS port of the i-th paging PDCCH/PDSCH transmission in a PO is quasi co-located with the i-th SS/PBCH block, where the SS/PBCH block index is obtained based on indication according to the SSB-transmitted-SIB1.
Proposal 2: Adopt the following change in TS38.214, and how to further capture one SS/PBCH block and one paging transmission in a PO (together with RMSI and OSI) in TS38.213 and TS38.214 is up to the editor.
	< Unchanged parts are omitted >
5.1
UE procedure for receiving the physical downlink shared channel

For downlink, a maximum of16 HARQ processes in supported. The number of processes the UE may assume will at most be used for the downlink is configured to the UE for each cell separately by higher layer parameter nrofHARQ-processesForPDSCH.

A UE shall upon detection of a PDCCH with a configured DCI format decode the corresponding PDSCHs as indicated by that DCI.

[If a UE is configured to decode PDCCH with the CRC scrambled with the [C-RNTI], the UE shall decode the PDCCH and corresponding PDSCH.] 

If the UE has received no SSB-transmitted through higher layer signalling about SS/PBCH block transmissions in the serving cell, the UE assumes SS/PBCH block transmission according to SSB-transmitted-SIB1, and if the PDSCH resource allocation overlaps with the SS/PBCH block transmission resources the UE shall determine that PDSCH is rate matched around them. The UE assumes the periodicity of the SS/PBCH block transmission resources based on SSB-periodicity-serving-cell.

If the UE has received a SSB-transmitted through higher layer signalling about SS/PBCH block transmissions in the serving cell, the UE assumes SS/PBCH block transmission according to the SSB-transmitted, and if the PDSCH resource allocation overlaps with the SS/PBCH block transmission resources the UE shall assume that PDSCH is rate matched around them. The UE assumes the periodicity of the SS/PBCH block transmission resources based on SSB-periodicity-serving-cell.
When receiving the PDSCH conveying [SystemInformationBlockType1], a UE shall not assume that any SS/PBCH block is transmitted in REs used by the UE for a reception of the PDSCH.

When receiving the PDSCH conveying [RAR, OSI, Paging, Msg4], the UE assumes SS/PBCH block transmission according to SSB-transmitted-SIB1, and if the PDSCH resource allocation overlaps with the SS/PBCH block transmission resources the UE shall assume that PDSCH is rate matched around them.

When receiving PDSCH for RMSI or broadcasted Other System Info or paging the UE may assume that the DM-RS port of PDSCH is quasi co-located with the associated SS/PBCH block with respect to [spatial RX parameters].

< Unchanged parts are omitted >


3. Conclusions
In this contribution, the remaining issues of paging design are discussed. In summary, the proposals are as follows:
Proposal 1: UE assumes the DM-RS port of the i-th paging PDCCH/PDSCH transmission in a PO is quasi co-located with the i-th SS/PBCH block, where the SS/PBCH block index is obtained based on indication according to the SSB-transmitted-SIB1.
Proposal 2: Adopt the following change in TS38.214, and how to further capture one SS/PBCH block and one paging transmission in a PO (together with RMSI and OSI) in TS38.213 and TS38.214 is up to the editors.
	< Unchanged parts are omitted >
5.1
UE procedure for receiving the physical downlink shared channel

For downlink, a maximum of16 HARQ processes in supported. The number of processes the UE may assume will at most be used for the downlink is configured to the UE for each cell separately by higher layer parameter nrofHARQ-processesForPDSCH.

A UE shall upon detection of a PDCCH with a configured DCI format decode the corresponding PDSCHs as indicated by that DCI.

[If a UE is configured to decode PDCCH with the CRC scrambled with the [C-RNTI], the UE shall decode the PDCCH and corresponding PDSCH.] 

If the UE has received no SSB-transmitted through higher layer signalling about SS/PBCH block transmissions in the serving cell, the UE assumes SS/PBCH block transmission according to SSB-transmitted-SIB1, and if the PDSCH resource allocation overlaps with the SS/PBCH block transmission resources the UE shall determine that PDSCH is rate matched around them. The UE assumes the periodicity of the SS/PBCH block transmission resources based on SSB-periodicity-serving-cell.

If the UE has received a SSB-transmitted through higher layer signalling about SS/PBCH block transmissions in the serving cell, the UE assumes SS/PBCH block transmission according to the SSB-transmitted, and if the PDSCH resource allocation overlaps with the SS/PBCH block transmission resources the UE shall assume that PDSCH is rate matched around them. The UE assumes the periodicity of the SS/PBCH block transmission resources based on SSB-periodicity-serving-cell.
When receiving the PDSCH conveying [SystemInformationBlockType1], a UE shall not assume that any SS/PBCH block is transmitted in REs used by the UE for a reception of the PDSCH.

When receiving the PDSCH conveying [RAR, OSI, Paging, Msg4], the UE assumes SS/PBCH block transmission according to SSB-transmitted-SIB1, and if the PDSCH resource allocation overlaps with the SS/PBCH block transmission resources the UE shall assume that PDSCH is rate matched around them.

When receiving PDSCH for RMSI or broadcasted Other System Info or paging the UE may assume that the DM-RS port of PDSCH is quasi co-located with the associated SS/PBCH block with respect to [spatial RX parameters].

< Unchanged parts are omitted >
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