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Introduction
[bookmark: OLE_LINK13][bookmark: OLE_LINK14]After the RAN1#92b the following issues are still open for R15:
· Collision between PDCCH and SSB
· Clarifications on search-space-set#0 in a CORESET to be rate-matched
· NR rate-matching around LTE center carrier
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 (i.e. ssb-PositionsInBurst in SystemInformationBlockType1) or SSB-transmitted (i.e. ssb-PositionsInBurst in ServingCellConfigCommon)
· [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. Text proposal can be found below:   
Proposal-1: In PDCCH monitoring for RMSI the UE does not take into account ssb-PositionsInBurst in SystemInformationBlockType1 or PositionsInBurst in ServingCellConfigCommon if configured by higher layers. 
Text proposal TS 38.213 section 10: 
	[bookmark: _Hlk510770348]For monitoring of a PDCCH candidate 
[bookmark: _Hlk513540638][bookmark: _Hlk493885951]-	If the UE has received ssb-PositionsInBurst in SystemInformationBlockType1 and has not received ssb-PositionsInBurst in ServingCellConfigCommon 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-PositionsInBurst in SystemInformationBlockType1, the UE is not required to monitor the PDCCH candidate.
-	If a UE has received ssb-PositionsInBurst in ServingCellConfigCommon 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-PositionsInBurst in ServingCellConfigCommon, the UE is not required to monitor the PDCCH candidate.
-	If the has not received both ssb-PositionsInBurst in SystemInformationBlockType1 and ssb-PositionsInBurst in ServingCellConfigCommon 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.




Clarifications on search-space-set#0 in a CORESET to be rate-matched
A CORESET configured with dedicated RRC using higher-layer IE controlResourceSet and serch-space-set configured by IE SearchSpace, contain parameters for defining the time-domain part (i.e. monitoring occasions) of the CORESET to be rate-matched. However, there is a “special” search-space-set SS#0 configured by IE MIB. Therefore, support for that search-space-set should be added in the specification.


Text Proposal 5.1.4 of the TS38.214
	
within a BWP, a frequency domain resource of a CORESET with controlResourceSetId and time domain resource determined by the higher layer parameters monitoringSlotPeriodicityAndOffset and monitoringSymbolsWithinSlot of search-space-sets configure by SearchSpace and pdcch-ConfigSIB1 of search-space-set with SearchSpaceId=0 configured by MIB associated with the CORESET with a controlResourceSetId. This resource not available for PDSCH can be included in one or two groups of resource sets (higher layer parameters rateMatchPatternGroup1 and rateMatchPatternGroup2).





NR rate-matching around LTE center carrier
It was agreed that on RE-level a UE can rate-match around LTE CRS, which are configured using LTE CRS pattern, channel BW and center carrier.

lte-CRS-ToMatchAround in ServingCellConfigCommon configuring common RS, in 15 kHz subcarrier spacing applicable only to 15 kHz subcarrier spacing PDSCH, of one LTE carrier in a serving cell. The configuration contains v-Shift consisting of LTE-CRS-vshift(s), nrofCRS-Ports consisting of LTE-CRS antenna ports 1, 2 or 4 ports, carrierFreqDL representing the LTE carrier centre subcarrier location determined by offset from (reference) point A, carrierBandwidthDL representing the LTE carrier bandwidth, and may also configure mbsfn-SubframeConfigList representing MBSFN subframe configuration.

What is not clear is whether UE rate-matches in addition to CRS also around the LTE center-carrier or not. We think that it would better if NR UE rate-matches around LTE carrier which is important for LTE UEs. 

Proposal-2: When UE is configured to rate-match around the LTE CRS, it rate-matches also around the center carrier provided with the configuration. 


Conclusions
[bookmark: OLE_LINK43][bookmark: OLE_LINK44][bookmark: OLE_LINK34][bookmark: OLE_LINK35]In this contribution, we have discussed the issue 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-PositionsInBurst in SystemInformationBlockType1 or PositionsInBurst in ServingCellConfigCommon if configured by higher layers. 
Proposal-2: When UE is configured to rate-match around the LTE CRS, it rate-matches also around the center carrier provided with the configuration. 
[bookmark: _GoBack]and a pair of 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





