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1. Introduction
In this contribution, we discuss corrections and clarification needed for NR Rel-15 downlink channel and signals related to initial access.

2. PDSCH Rate-Matching Description Clean up
In RAN1 #94, it was identified that the PDSCH rate-matching around SS/PBCH block is described across TS38.211, TS38.213, and TS38.214. Although, the intended functionality is according to RAN1 agreements so far, having the PDSCH rate-matching description described in three different specifications isn’t ideal. Additionally, the higher layer parameters used to describe the PDSCH rate-matching is not aligned with RRC specifications. The proposed changes were discussed with the editors of each specifications, and editors requested to have a discussion on the proposed text changes given that amount of changes that span across TS38.211, 213, and 214.
Additionally, RAN1 has agreed that the dedicated signaling of actual SSB position within the 5msec burst period, SSB-PositionInBurst, would be always aligned with the actual SSB position signaling in the system information broadcast for NR Rel-15. This would significantly simplify the PDSCH rate-matching functionality, as RAN1 specification do not need to capture the overwriting behavior associated with the actual SSB position signaling. The different actual SSB position signaling shall be always consistent with each other for Rel-15.
The following table is a summary of rate-matching of PDSCH around SSB and reservation resource depending on scheduled RNTI. The yellow highlighted part is the part that is not correctly captured in current specifications.
Table 1. PDSCH rate-matching behavior summary
	RNTI
	Search Space
	PDCCH Indication
	Rate-Match around SSB
	Rate-Match around Reservation Resource

	SI-RNTI
	Type 0
	SI indication = 0
(SIB1/RMSI)
	NO
	NO

	
	
	SI indication = 1
(SI message/OSI)
	YES
	NO

	
	Type 0a
	SI indication = 0
(SIB1/RMSI)
	NO
	NO

	
	
	SI indication = 1
(SI message/OSI)
	YES
	NO

	RA-RNTI
	Any
	N/A
	YES
	NO

	P-RNTI
	Any
	N/A
	YES
	NO

	TC-RNTI
	Any
	N/A
	YES
	NO

	C-RNTI
CS-RNTI
MCS-S-RNTI
(SPS)
	Any
	N/A
	YES
	YES



Based on discussions above, we propose to adopt the following text changes:
Proposal 1:
· Adopt the following text proposal to TS38.211, TS38.213, and TS38.214.

=================== Start of Text Proposal for TS38.211 =====================
[bookmark: _Toc516767347]7.3.1.5	Mapping to virtual resource blocks
[bookmark: _Hlk494185391]The UE shall, for each of the antenna ports used for transmission of the physical channel, assume the block of complex-valued symbols  conform to the downlink power allocation specified in [6, TS 38.214] and are mapped in sequence starting with  to resource elements  in the virtual resource blocks assigned for transmission which meet all of the following criteria: 
-	they are in the virtual resource blocks assigned for transmission. 
[bookmark: _Hlk494798725]-	they are declared as available for PDSCH according to clause 5.1.4 of [6, TS 38.214]
-	the corresponding resource elements in the corresponding physical resource blocks are
-	not used for transmission of the associated DM-RS or DM-RS intended for other co-scheduled UEs as described in clause 7.4.1.1.2
-	not used for non-zero-power CSI-RS according to clause 7.4.1.5, except for non-zero-power CSI-RSs configured by the higher-layer parameter CSI-RS-Resource-Mobility in the MeasObjectNR IE.
-	not used for PT-RS according to clause 7.4.1.2
[bookmark: _Hlk494797914]-	not declared as 'not available for PDSCH according to clause 5.1.4 of [6, TS 38.214]
[bookmark: _Hlk508608225]Any common resource block partially or fully overlapping with an SS/PBCH block shall be viewed as occupied and assumed not used for transmission of PDSCH in the OFDM symbols where SS/PBCH block is transmitted. 



The mapping to resource elements  allocated for PDSCH according to [6, TS 38.214] and not reserved for other purposes shall be in increasing order of first the index  over the assigned virtual resource blocks, where  is the first subcarrier in the lowest-numbered virtual resource block assigned for transmission, and then the index . 
=================== End of Text Proposal for TS38.211 =====================

=================== Start of Text Proposal for TS38.213 =====================
[bookmark: _Toc517265027][bookmark: _GoBack]4.1	Cell search
<omitted>
For SS/PBCH blocks providing higher layer parameter MasterInformationBlock to a UE, the UE can be configured by higher layer parameter ssb-PositionsInBurst in SystemInformationBlockType1, indexes of the SS/PBCH blocks for which the UE does not receive other signals or channels in REs that overlap with REs corresponding to the SS/PBCH blocks. The UE can also be configured per serving cell, by higher layer parameter ssb-PositionsInBurst in ServingCellConfigCommon, indexes of the SS/PBCH blocks for which the UE does not receive other signals or channels in REs that overlap with REs corresponding to the SS/PBCH blocks. A UE expects a configuration provided by ssb-PositionsInBurst in ServingCellConfigCommon to be same as a configuration provided by ssb-PositionsInBurst in SystemInformationBlockType1. A UE can be provided per serving cell by higher layer parameter ssb-periodicityServingCell a periodicity of the half frames for reception of the SS/PBCH blocks for the serving cell. If the UE is not configured a periodicity of the half frames for receptions of the SS/PBCH blocks, the UE assumes a periodicity of a half frame. A UE assumes that the periodicity is same for all SS/PBCH blocks in the serving cell.
<omitted>
=================== End of Text Proposal for TS38.213 =====================

=================== Start of Text Proposal for TS38.214 =====================
[bookmark: _Toc517439443]5.1	UE procedure for receiving the physical downlink shared channel
<omitted>
If the UE has received no ssb-PositionsInBurst in ServingCellConfigCommon through higher layer signalling about SS/PBCH block transmissions in the serving cell, the UE assumes SS/PBCH block transmission according to ssb-PositionsInBurst in ServingCellConfigCommonSIB, and if the PDSCH resource allocation overlaps with PRBs containing SS/PBCH block transmission resources the UE shall assume that PRBs containing SS/PBCH block are not available for PDSCH in the OFDM symbols where SS/PBCH block is transmitted. 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-PositionsInBurst in ServingCellConfigCommon through higher layer signalling about SS/PBCH block transmissions in the serving cell, the UE assumes SS/PBCH block transmission according to the ssb-PositionsInBurst in ServingCellConfigCommon, and if the PDSCH resource allocation overlaps with PRBs containing SS/PBCH block transmission resources, the UE shall assume that the PRBs containing SS/PBCH block are not available for PDSCH in the OFDM symbols where SS/PBCH block is transmitted. The UE assumes the periodicity of the SS/PBCH block transmission resources based on SSB-periodicity-serving-cell.
<omitted>
[bookmark: _Toc517439456]5.1.4	PDSCH resource mapping
When receiving the PDSCH scheduled with SI-RNTI in PDCCH Type0 common search space and system information indicator set to 0 in PDCCH, the 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 scheduled with SI-RNTI in PDCCH Type0 common search space and system information indicator set to 1 in PDCCH, SI-RNTI in PDCCH Type0a common search space, RA-RNTI, P-RNTI or TC-RNTI, the UE assumes SS/PBCH block transmission according to ssb-PositionsInBurst, and if the PDSCH resource allocation overlaps with PRBs containing SS/PBCH block transmission resources the UE shall assume that the PRBs containing SS/PBCH block are not available for PDSCH in the OFDM symbols where SS/PBCH block is transmitted.
A UE expects a configuration provided by ssb-PositionsInBurst in ServingCellConfigCommon to be same as a configuration provided by ssb-PositionsInBurst in SystemInformationBlockType1.
When receiving PDSCH scheduled by PDCCH with CRC scrambled by C-RNTI, MCS-C-RNTI, CS-RNTI, or PDSCH with SPS, 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]. A UE is not expected to handle the case where PDSCH DM-RS REs are overlapping, even partially, with any RE(s) declared as not available for PDSCH.
=================== End of Text Proposal for TS38.214 =====================


3. Conclusions
In this contribution, we discussed corrections and clarification needed for NR Rel-15 downlink channel and signals related to initial access. Our proposals are summarized as below:
Proposal 1:
· Adopt the text proposal described in section 2 of R1-180xxxx to TS38.211, TS38.213, and TS38.214.
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