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Introduction
[bookmark: OLE_LINK13][bookmark: OLE_LINK14]After the RAN1#AH1801 the following issues are still open for R15:
· Collision between PDCCH and SSB
· Applicability of user-specific PDSCH rate-matching resources on broadcast messages 
Collision between PDCCH and SSB
Agreement-1:
· For potential collision (i.e., in the same symbol) of SS/PBCH block and RMSI PDCCH with multiplexing pattern 1, add the clarification on UE’s behaviour as shown in the following text proposal (section 10, 38.213)
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Agreement-2:
· If a PDCCH decoding candidate having a CCE overlapped, even partially, with the configured SSB, the UE is not required to monitor the PDCCH with the decoding candidate.

The above two agreements on PDCCH collision with SSB were achieved in RAN1#92 in Athens. One of the remaining issues to clarify seems to be a potential SSB and PDCCH collision with multiplexing pattern 1 when UE monitors RMSI. It can be noted that for IDLE and CONNECTED mode UE there are different cases:
· UE doing initial cell selection not having obtained SSB-transmitted-SIB1 or SSB-transmitted
· [bookmark: _Hlk510769952]IDLE UE is in without having obtained SSB-transmitted-SIB1 or SSB-transmitted from target cell (e.g. doing re-selection)
· IDLE UE is having SSB-transmitted-SIB1 or SSB-transmitted (state transition from CONNECTED to IDLE)
· CONNECTED UE is having SSB-transmitted-SIB1 or SSB-transmitted

It is noted that in FR2 SSB-transmitted-SIB1 and SSB-transmitted can be different because SSB-transmitted provides SS/PBCH block positions with full resolution whereas SSB-transmitted-SIB1 cannot provide locations with full resolution. In addition, SSB-transmitted is UE specific and can in principle be configured differently for the UEs in the cell. Thus, the consistent solution seems to be that for RMSI monitoring the UE doesn’t make any assumption related to SS/PBCH locations. Proposed text proposal can be found from Annex.   
Proposal-1: In PDCCH monitoring for RMSI the UE does not take into account SSB-transmitted-SIB1 or SSB-transmitted if configured by higher layers. 
Text proposal TS 38.213 section 10: 
	[bookmark: _Hlk510770348]For monitoring of a PDCCH candidate 
· If the UE has received SSB-transmitted-SIB1 and has not received SSB-transmitted for a serving cell and if monitoring for PDCCH candidate is not for a Type0-PDCCH common search space and at least one RE for monitoring a PDCCH candidate for a DCI format with CRC not scrambled by SI-RNTI on the serving cell overlaps with respective at least one RE corresponding to a SS/PBCH block index provided by SSB-transmitted-SIB1, the UE is not required to monitor the PDCCH candidate.
· If a UE has received SSB-transmitted for a serving cell and if monitoring for PDCCH is not for a Type0-PDCCH common search space and at least one RE for monitoring a PDCCH candidate for a DCI format with CRC not scrambled by SI-RNTI on the serving cell overlaps with respective at least one RE corresponding to a SS/PBCH block index provided by SSB-transmitted, the UE is not required to monitor the PDCCH candidate.
· If the has not received both SSB-transmitted-SIB1 and SSB-transmitted for a serving cell and if the UE monitors the PDCCH candidate for a Type0-PDCCH common search space on the serving cell according to the procedure described in Subclause 13, the UE may assume that no SS/PBCH block is transmitted in REs used for monitoring the PDCCH candidate on the serving cell.





Applicability of user-specific PDSCH rate-matching resources to broadcast and unicast PDSCH 
The behavior for UEs receiving RMSI, RAR, OSI, Paging, MSG4 is defined in specification in Section 5.1. of TS38.214: 

“When receiving the PDSCH conveying [SystemInformationBlockType1], a UE shall assume that no 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 PRBs containing SS/PBCH block transmission resources the UE shall assume that PDSCH is rate matched around these PRBs in the OFDM symbols where SS/PBCH block is transmitted.”
On the other hand, section 5.1.4 of the TS38.214 says 
“The REs corresponding to the union of configured or dynamically indicated resources in Subclauses 5.1.4.1, 5.1.4.2 and resources corresponding to SS/PBCH are declared as not available for PDSCH in Subclause 7.3.1.5 of [4, TS 38.211].”
which is general unrestricted behavior. To make the UE’s behavior clear, the text in 5.1.4 should be restricted only to unicast messages. 

Text Proposal 5.1.4 of the TS38.214
	
When receiving PDSCH not conveying [RAR, OSI, Paging, Msg4], Tthe REs corresponding to the union of configured or dynamically indicated resources in Subclauses 5.1.4.1, 5.1.4.2 and resources corresponding to SS/PBCH are declared as not available for PDSCH in Subclause 7.3.1.5 of [4, TS 38.211].”




Conclusions
[bookmark: OLE_LINK43][bookmark: OLE_LINK44][bookmark: OLE_LINK34][bookmark: OLE_LINK35][bookmark: _GoBack]In this contribution, we have discussed the remaining issues of rate-matching in NR, and have the following proposal:
Proposal-1: In PDCCH monitoring for RMSI the UE does not take into account SSB-transmitted-SIB1 or SSB-transmitted if configured by higher layers. 
and two text proposals.
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A UE can be configured by higher layer parameter SSB-periodicity-serving-cell a periodicity of half frames for reception
of SS/PBCH blocks in a serving cell. If the UE has received SSB-transmitted-SIB] and has not received SSB-
transmitted and if REs for a PDCCH reception overlap with REs corresponding to SS/PBCH block indexes
indicated by SSB-ransmitted-SIBI, the UE seceives the PDCCH by excluding REs cormesponding to
SS/PBCH block indexes indicated by SSB-transmitted-SIB1. If a UE has received SSB-transmilted and if REs
for a PDCCH reception overlap with REs corresponding to SSPBCH block indexes indicated by SSB-
transmitted, the UE receives the PDCCH by excluding REs corresponding to SSPBCH block indexes
indicated by SSB-transmitted. When a UE follows the procedure in Subclause 13 to monitor Type0-PDCCH
‘common search space, a UE may assume that no SSPBCH block is transmitted in REs used for the reception
of the Type0-PDCCH





