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Motivation
In RAN1#91 meeting [1], there were agreements regarding QCL assumption before the corresponding RRC configuration as follows:
	QCL linkage for below 6GHz before RRC
	signalling

	SSB  DMRS for PDSCH w.r.t Doppler shift, Doppler spread, average delay, delay spread, spatial RX parameters (spatial RX parameters are used only for above 6GHz)
	

	SSB  DMRS for PDCCH w.r.t Doppler shift, Doppler spread, average delay, delay spread, spatial RX parameters (spatial RX parameters are used only for above 6GHz)
	



	QCL linkage for above 6GHz after RRC
	signalling

	SSB  DMRS for PDCCH (before TRS is configured) w.r.t. average delay, Doppler shift, delay spread, Doppler spread, spatial RX parameters
	QCL type: A+D

	SSB  DMRS for PDSCH (before TRS is configured) w.r.t. average delay, Doppler shift, delay spread, Doppler spread, spatial RX parameters
	QCL type: A+D



In Section 5.1 of TS 38.214 [2], the QCL parameters are missing for the broadcast PDSCH reception. According to the above agreements, the QCL parameters should include Doppler shift, Doppler spread, average delay, delay spread and spatial Rx parameters.

Suggestion 1: In Section 5.1 of TS 38.214, add the corresponding QCL parameters for PDSCH receptions to complete the specification. 

Regarding the spatial Rx parameters, it is not needed for sub-6 GHz since the UE for sub-6 GHz is not expected to have multiple Rx beams. It will be redundant to describe the constraint everywhere. Thus it is preferred to make a statement somewhere in the specification that spatial Rx is only applicable for above-6 GHz (or frequency range 2). 

Suggestion 2: Add a statement somewhere in the specification that spatial Rx is only applicable for above-6 GHz (or frequency range 2).

The descriptions on the QCL assumption of the target RS and the SS/PBCH block are different in TS 38.214 [2] and TS 38.213 [3]. In the RAN1 discussions, we generally agree that DM-RS for PDCCH/PDSCH can be quasi co-located with SS/PBCH block. However, we don’t say the DM-RS is QCLed with some signal within the SS/PBCK block. In fact, UE has the flexibility to estimate large-scale properties of the channel based on SSS, PBCH data and/or PBCH DMRS. In TS 38.213, the DM-RS is always associated with the DM-RS antenna port of the SS/PBCH reception whereas TS 38.214 specifies that the DM-RS is associated with the SS/PBCH block. Between these two different descriptions, we slightly prefer the way used in TS 38.214.

Suggestion 3: Modify the description on QCL assumptions in Section 10.1 of TS 38.213 to ensure the alignment of TS 38.213 and TS 28.214.

[bookmark: _GoBack]For some cases with the reception of PDCCH in the common search space, TS 38.213 says the corresponding DM-RS of PDCCH is quasi co-located with SS/PBCH reception. In fact, UE may receive multiple SS/PBCH in a short period, e.g., for the mobility measurement. Thus it is not clear which SS/PBCH the target RS should be associated with, which may lead to some confusion.  

Suggestion 4: In Section 10.1 of TS 38.213, make it clear which SS/PBCH block the target RS is associated with.

Text proposal
Text proposal for TS 38.214
Based on the above discussion, we make the following text proposal to capture the suggestions for Section 5.1 of TS 38.214

/******************** Start of Text Proposal for Section 5.1 of TS 38.214*********************/
· [bookmark: _Toc501048156]5.1	UE procedure for receiving the physical downlink shared channel
[bookmark: _Hlk498410788]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.] 
[bookmark: _Hlk498007580]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 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] Doppler shift, Doppler spread, average delay, delay spread and spatial RX parameters.
When receiving PDSCH for Random Access Response the UE may assume that the DM-RS port of PDSCH is quasi co-located with the SS/PBCH block the UE selected for RACH association and transmission, as defined in Subclause [TBD] of [6, TS 38.213], with respect to [spatial RX parameters] Doppler shift, Doppler spread, average delay, delay spread and spatial RX parameters.
When receiving PDSCH conveying Msg4 of Random Access Procedure the UE may assume that the DM-RS port of PDSCH is quasi co-located with the SS/PBCH block the UE selected for RACH association and transmission, as defined in Subclause [TBD] of [6, TS 38.213], with respect to [spatial RX parameters] Doppler shift, Doppler spread, average delay, delay spread and spatial RX parameters.
If the UE is not configured for PUSCH/PUCCH transmission for at least one serving cell configured with slot formats comprised of DL and UL symbols, and if the UE is not capable of simultaneous reception and transmission on serving cell c1 and serving cell c2, the UE is not expected to receive PDSCH on serving cell c1 if the PDSCH overlaps in time with SRS transmission (including any interruption due to uplink or downlink RF retuning time [10]) on serving cell c2 not configured for PUSCH/PUCCH transmission.

/******************** End of Text Proposal for Section 5.1 of TS 38.214*********************/

Text proposal for TS 38.213
Based on the above discussion, we make the following text proposal to capture the suggestions and some minor corrections for Section 10.1 of TS 38.213

/******************** Start of Text Proposal for Section 10.1 of TS 38.213*********************/
· [bookmark: _Toc501387558][bookmark: _Ref491451763][bookmark: _Ref491466492]10.1	UE procedure for determining physical downlink control channel assignment 
A set of PDCCH candidates for a UE to monitor is defined in terms of PDCCH search spaces. A search space can be a common search space or a UE-specific search space. A UE shall monitor PDCCH candidates in non-DRX slots in one or more of the following search spaces
-	a Type0-PDCCH common search space for a DCI format with CRC scrambled by a SI-RNTI on a primary cell;
-	a Type0A-PDCCH common search space for a DCI format with CRC scrambled by a SI-RNTI on a primary cell;
-	a Type1-PDCCH common search space for a DCI format with CRC scrambled by a RA-RNTI, or a TC-RNTI, or a C-RNTI on a primary cell;
-	a Type2-PDCCH common search space for a DCI format with CRC scrambled by a P-RNTI on a primary cell;
-	a Type3-PDCCH common search space for a DCI format with CRC scrambled by INT-RNTI, or SFI-RNTI, or TPC-PUSCH-RNTI, or TPC-PUCCH-RNTI, or TPC-SRS-RNTI, or C-RNTI, or CS-RNTI(s); and
-	a UE-specific search space for a DCI format with CRC scrambled by C-RNTI or CS-RNTI(s).
A UE is provided a configuration for a control resource set for Type0-PDCCH common search space by higher layer parameter RMSI-PDCCH-Config and a subcarrier spacing by higher layer parameter RMSI-scs for PDCCH reception. The UE determines the control resource set and the monitoring occasions for Type0-PDCCH common search space as described in Subclause 14. The Type0-PDCCH common search space is defined by the CCE aggregation levels and the number of candidates per CCE aggregation level given in Table 10.1-1. 
The UE may assume that the DM-RS antenna port associated with PDCCH reception in the Type0-PDCCH common search spaceand , the Type2-PDCCH common search space, and for the corresponding PDSCH receptions, and the DM-RS antenna port associated is quasi co-located with the associated SS/PBCH block reception are quasi co-located with respect to delay spread, Doppler spread, Doppler shift, average delay, and spatial Rx parameters. The value for the DM-RS scrambling sequence initialization is the cell ID. 
For Type0A-PDCCH common search space or for Type-2 PDCCH common search space, the control resource set is same as the control resource set for Type0-PDCCH common search space. A UE is provided a configuration for Type0A-PDCCH common search space by higher layer parameter osi-SearchSpace. A UE is provided a configuration for Type2-PDCCH common search space by higher layer parameter paging-SearchSpace.
A subcarrier spacing and a CP length for PDCCH reception with Type0A-PDCCH common search space, or Type1-PDCCH common search space, or Type-2 PDCCH common search space are same as for PDCCH reception with Type0-PDCCH common search space. 
A UE may assume that the DM-RS antenna port associated with PDCCH reception in the Type0A-PDCCH common search space are quasi co-located with and the DM-RS antenna port associated with the associated SS/PBCH reception  block are quasi co-located with respect to delay spread, Doppler spread, Doppler shift, average delay, and spatial Rx parameters.
A UE may assume that the DM-RS antenna port associated with PDCCH reception and associated PDSCH reception in the Type1-PDCCH common search space are quasi co-located with the DM-RS antenna port of the SS/PBCH block the UE selected for RACH association and transmission reception associated with a corresponding PRACH transmission with respect to delay spread, Doppler spread, Doppler shift, average delay, and spatial Rx parameters.
If a value for the DM-RS scrambling sequence initialization for Type0A-PDCCH common search space, or Type1-PDCCH common search space, or Type-2 PDCCH common search space is not provided by higher layer parameter PDCCH-DMRS-Scrambling-ID in SystemInformationBlockType1, the value is the cell ID. 
…….


For each control resource set in a DL BWP of a serving cell, a respective higher layer parameter CORESET-freq-dom provides a bitmap. The bits of the bitmap have a one-to-one mapping with non-overlapping groups of 6 PRBs, in ascending order of the PRB index in the DL BWP bandwidth of  PRBs where the first PRB of the first group of 6 PRBs has index . 
If the UE has not received an indication for an antenna port quasi co-location from the set of antenna port quasi co-locations provided by TCI-StatesPDCCH, the UE assumes that the DM-RS antenna port associated with PDCCH reception in the UE-specific search space is quasi co-located with the DM-RS antenna port associated with PBCH reception the SS/PBCH block the UE selected for RACH association and transmission  with respect to delay spread, Doppler spread, Doppler shift, average delay, and spatial Rx parameters. 
For each serving cell that a UE is configured to monitor PDCCH in a search space other than Type0-PDCCH common search space, the UE is configured the following:
………….
/******************** End of Text Proposal for Section 10.1 of TS 38.213*********************/
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