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[bookmark: _Toc19796391][bookmark: _Toc26459617][bookmark: _Toc29230262][bookmark: _Toc36026521][bookmark: _Toc45107360][bookmark: _Toc51774029][bookmark: _Toc74660369]4.4.5	Bandwidth part


A bandwidth part is a subset of contiguous common resource blocks defined in clause 4.4.4.3 for a given numerology  in bandwidth part  on a given carrier. The starting position  and the number of resource blocks  in a bandwidth part shall fulfil  and , respectively. Configuration of a bandwidth part is described in clause 12 of [5, TS 38.213].
A UE can be configured with up to four bandwidth parts in the downlink with a single downlink bandwidth part being active at a given time. The UE is not expected to receive PDSCH, PDCCH, or CSI-RS (except for RRM) outside an active bandwidth part.
[bookmark: _Hlk500923308]A UE can be configured with up to four bandwidth parts in the uplink with a single uplink bandwidth part being active at a given time. If a UE is configured with a supplementary uplink, the UE can in addition be configured with up to four bandwidth parts in the supplementary uplink with a single supplementary uplink bandwidth part being active at a given time. The UE shall not transmit PUSCH or PUCCH outside an active bandwidth part. For an active cell, the UE shall not transmit SRS outside an active bandwidth part.
Unless otherwise noted, the description in this specification applies to each of the bandwidth parts. When there is no risk of confusion, the index  may be dropped from , , , and .
4.4.6	Common MBS frequency resource	Comment by Stefan Parkvall: Currently this is written as a separate section, but maybe better to have the CFR as a “property” of a BWP (seems to be configured as part of BWP configuration). 

I added MBS in the name to clearly differentiate it from other potential common frequency resources (the alternative “common frequency resource for MBS reception” is a bit length, maybe “MBS-common frequency resource”)
A common MBS frequency resource is a contiguous subset of common resource blocks within a bandwidth part. The starting position  of the common MBS frequency resource  is defined relative to point A and the size of the common MBS frequency resource is given by . Resource blocks in a common MBS frequency resource are numbered in the same way as resource blocks in clause 4.4.4.4 with  and  replaced by  and , respectively.
[bookmark: _Hlk86744829]A UE is not expected to receive PDSCH or PDCCH associated with MBS transmissions scheduled with G-RNTI, G-CS-RNTI or MCCH-RNTI outside the common MBS frequency resource.
[bookmark: _Toc19796482][bookmark: _Toc26459708][bookmark: _Toc29230358][bookmark: _Toc36026617][bookmark: _Toc45107456][bookmark: _Toc51774125][bookmark: _Toc74660465]

7.3.1	Physical downlink shared channel
[bookmark: _Toc19796483][bookmark: _Toc26459709][bookmark: _Toc29230359][bookmark: _Toc36026618][bookmark: _Toc45107457][bookmark: _Toc51774126][bookmark: _Toc74660466][bookmark: _Hlk86860779]7.3.1.1	Scrambling


Up to two codewords  can be transmitted. In case of single-codeword transmission, .


For each codeword , the UE shall assume the block of bits , where  is the number of bits in codeword  transmitted on the physical channel, are scrambled prior to modulation, resulting in a block of scrambled bits according to
	
where the scrambling sequence  is given by clause 5.2.1. The scrambling sequence generator shall be initialized with

where	Comment by Stefan Parkvall: Agreement: 
For initializing scrambling sequence generator for GC-PDSCH scheduled by the first DCI format for multicast received in Type-x CSS for RRC_CONNECTED UEs, 
 equals the higher layer parameter dataScramblingIdentityPDSCH if it is configured in PDSCH-Config in a CFR used for GC-PDSCH and the RNTI equals the G-RNTI or G-CS-RNTI;  otherwise.
 corresponds to the RNTI associated with the GC-PDSCH transmission (i.e., the G-RNTI used by the scheduling GC-PDCCH, or the G-CS-RNTI used by the SPS GC-PDSCH activation PDCCH)

Agreement: 
For initializing scrambling sequence generator for GC-PDSCH for MCCH/MTCH for broadcast, 
 equals the higher layer parameter dataScramblingIdentityPDSCH if it is configured in a CFR used for GC-PDSCH for MCCH/MTCH and the RNTI equals the G-RNTI or MCCH-RNTI;  otherwise.
 corresponds to the RNTI associated with the GC-PDSCH transmission.


-	 equals the higher-layer parameter dataScramblingIdentityPDSCH if configured and the RNTI equals the C-RNTI, MCS-C-RNTI, or CS-RNTI, and the transmission is not scheduled using DCI format 1_0 in a common search space; 
[bookmark: _Hlk86860790]-	 equals the higher-layer parameter dataScramblingIdentityPDSCH if configured in a common MBS frequency resource and the RNTI equals the G-RNTI, G-CS-RNTI, or MCCH-RNTI, and the transmission is scheduled using DCI in a common search space configured in the common MBS frequency resource;
-	 equals
-	the higher-layer parameter dataScramblingIdentityPDSCH if the codeword is scheduled using a CORESET with CORESETPoolIndex equal to 0;
-	the higher-layer parameter dataScramblingIdentityPDSCH2 if the codeword is scheduled using a CORESET with CORESETPoolIndex equal to 1;
	if the higher-layer parameters dataScramblingIdentityPDSCH and dataScramblingIdentityPDSCH2 are configured together with the higher-layer parameter CORESETPoolIndex containing two different values, and the RNTI equals the C-RNTI, MCS-C-RNTI, or CS-RNTI, and the transmission is not scheduled using DCI format 1_0 in a common search space;
-	 otherwise
and where [image: ] corresponds to the RNTI associated with the PDSCH transmission as described in clause 5.1 of [6, TS 38.214].
[bookmark: _Toc19796484][bookmark: _Toc26459710][bookmark: _Toc29230360][bookmark: _Toc36026619][bookmark: _Toc45107458][bookmark: _Toc51774127][bookmark: _Toc74660467]

[bookmark: _Toc19796487][bookmark: _Toc26459713][bookmark: _Toc29230363][bookmark: _Toc36026622][bookmark: _Toc45107461][bookmark: _Toc51774130][bookmark: _Toc74660470][bookmark: _Hlk500447462]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]-	the corresponding physical resource blocks 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 if the corresponding physical resource blocks are for PDSCH scheduled by PDCCH with CRC scrambled by C-RNTI, MCS-C-RNTI, CS-RNTI, G-RNTI, G-CS-RNTI, MCCH-RNTI, or PDSCH with SPS, except if the non-zero-power CSI-RS is a CSI-RS configured by the higher-layer parameter CSI-RS-Resource-Mobility in the MeasObjectNR IE or except if the non-zero-power CSI-RS is an aperiodic non-zero-power CSI-RS resource;
-	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].



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 . 
[bookmark: _Toc19796492][bookmark: _Toc26459718][bookmark: _Toc29230368][bookmark: _Toc36026627][bookmark: _Toc45107466][bookmark: _Toc51774135][bookmark: _Toc74660475]

[bookmark: _Hlk86860819]7.3.2.3	Scrambling
[bookmark: _Hlk523251629]The UE shall assume the block of bits , where  is the number of bits transmitted on the physical channel, is scrambled prior to modulation, resulting in a block of scrambled bits  according to


where the scrambling sequence  is given by clause 5.2.1. The scrambling sequence generator shall be initialized with
	[image: ]
where	Comment by Stefan Parkvall: Agreement:
For initializing scrambling sequence generator for GC-PDCCH with the second DCI format, 
 equals the higher layer parameter pdcch-DMRS-ScramblingID if it is configured in the CORESET in a CFR used for the GC-PDCCH;  otherwise.
FFS: Values for . Choices include one or more of the following:
Alt1: G-RNTI used for the GC-PDCCH.
Alt2: 0
Alt3: Other fixed values
Agreement: 
For initializing scrambling sequence generator for GC-PDCCH with the second DCI format for RRC_CONNECTED UEs, =0.
Agreement:
For initializing scrambling sequence generator for GC-PDCCH with the first DCI format for RRC_CONNECTED UEs, 
 equals the higher layer parameter pdcch-DMRS-ScramblingID if it is configured in the CORESET configured within CFR-Config-Multicast for the GC-PDCCH;  otherwise.
 = 0. 
Agreement:
For initializing scrambling sequence generator for GC-PDCCH for MCCH/MTCH for broadcast,
 equals the higher layer parameter pdcch-DMRS-ScramblingID if it is configured in a CFR used for the GC-PDCCH for MCCH/MTCH;  otherwise.


-	for a UE-specific search space as defined in clause 10 of [5, TS 38.213], [image: ] equals the higher-layer parameter pdcch-DMRS-ScramblingID if configured,;
-	for a PDCCH with the CRC scrambled by G-RNTI, G-CS-RNTI, or MCCH-RNTI in a common search space as defined in clause 10 of [5, TS 38.213],  equals the higher-layer parameter pdcch-DMRS-ScramblingID if configured in a common MBS frequency resource;
-	 otherwise
and where 
-	[image: ] is given by the C-RNTI for a PDCCH in a UE-specific search space if the higher-layer parameter pdcch-DMRS-ScramblingID is configured, and
-	[image: ] otherwise.
[bookmark: _Toc19796499][bookmark: _Toc26459725][bookmark: _Toc29230375][bookmark: _Toc36026634][bookmark: _Toc45107473][bookmark: _Toc51774142][bookmark: _Toc74660482]

[bookmark: _Toc19796501][bookmark: _Toc26459727][bookmark: _Toc29230377][bookmark: _Toc36026636][bookmark: _Toc45107475][bookmark: _Toc51774144][bookmark: _Toc74660484]7.4.1.1	Demodulation reference signals for PDSCH
[bookmark: _Toc19796502][bookmark: _Toc26459728][bookmark: _Toc29230378][bookmark: _Toc36026637][bookmark: _Toc45107476][bookmark: _Toc51774145][bookmark: _Toc74660485][bookmark: _Hlk86860845]7.4.1.1.1	Sequence generation

The UE shall assume the sequence  is defined by

.

where the pseudo-random sequence  is defined in clause 5.2.1. The pseudo-random sequence generator shall be initialized with


where  is the OFDM symbol number within the slot,   is the slot number within a frame, and	Comment by Stefan Parkvall: Agreement: 
For initializing sequence generator for DMRS of GC-PDSCH, 
and are given by the higher-layer parameters scramblingID0 and scramblingID1, respectively, in the DMRS-DownlinkConfig IE if provided in PDSCH-Config in a CFR used for GC-PDSCH and the GC-PDSCH is scheduled by GC-PDCCH using the second DCI format
 is given by the higher-layer parameter scramblingID0 if provided in PDSCH-Config in a CFR used for GC-PDSCH and the GC-PDSCH is scheduled by GC-PDCCH using the first DCI format;
 otherwise;
FFS:  is given by the DM-RS sequence initialization field, if present, in the DCI associated with the GC-PDSCH transmission if second DCI format is used, otherwise .
Agreement:
For initializing sequence generator for DMRS of GC-PDSCH for MCCH/MTCH for broadcast,
equals the higher-layer parameters scramblingID0 if it is configured in the DMRS-DownlinkConfig IE in a CFR used for GC-PDSCH for MCCH/MTCH;  otherwise.

-	 are given by the higher-layer parameters scramblingID0 and scramblingID1, respectively, in the DMRS-DownlinkConfig IE if provided and the PDSCH is scheduled by PDCCH using DCI format 1_1 or 1_2 with the CRC scrambled by C-RNTI, MCS-C-RNTI, or CS-RNTI;
-	 is given by the higher-layer parameter scramblingID0 in the DMRS-DownlinkConfig IE if provided and the PDSCH is scheduled by PDCCH using DCI format 1_0 with the CRC scrambled by C-RNTI, MCS-C-RNTI, or CS-RNTI;
-	 are given by the higher-layer parameters scramblingID0 and scramblingID1, respectively, in the DMRS-DownlinkConfig IE if provided in a common MBS frequency resource for multicast and the PDSCH is scheduled by PDCCH using DCI format 1_1 with the CRC scrambled by G-RNTI or G-CS-RNTI;
[bookmark: _Hlk86861004]-	 is given by the higher-layer parameter scramblingID0 in the DMRS-DownlinkConfig IE if provided in a common MBS frequency resource and the PDSCH is scheduled by PDCCH with the CRC scrambled by G-RNTI, G-CS-RNTI, or MCCH-RNTI;
-	 otherwise; 
-	 given by
-	if the higher-layer parameter dmrs-Downlink in the DMRS-DownlinkConfig IE is provided


	where λ is the CDM group defined in clause 7.4.1.1.2.
-	otherwise by 


The quantity  is given by the DM-RS sequence initialization field, if present, in the DCI associated with the PDSCH transmission if DCI format 1_1 or 1_2 in [4, TS 38.212] is used, otherwise .
[bookmark: _Toc19796507][bookmark: _Toc26459733][bookmark: _Toc29230383][bookmark: _Toc36026642][bookmark: _Toc45107481][bookmark: _Toc51774150][bookmark: _Toc74660490]7.4.1.3	Demodulation reference signals for PDCCH
[bookmark: _Toc19796508][bookmark: _Toc26459734][bookmark: _Toc29230384][bookmark: _Toc36026643][bookmark: _Toc45107482][bookmark: _Toc51774151][bookmark: _Toc74660491]7.4.1.3.1	Sequence generation


The UE shall assume the reference-signal sequence  for OFDM symbol  is defined by

.

[bookmark: _Hlk500028516]where the pseudo-random sequence  is defined in clause 5.2.1. The pseudo-random sequence generator shall be initialized with
	

where  is the OFDM symbol number within the slot,  is the slot number within a frame, and	Comment by Stefan Parkvall: Agreement:
For initializing sequence generator for DMRS of GC-PDCCH with the second DCI format received in Type-x CSS, 
 equals the higher layer parameter pdcch-DMRS-ScramblingID if it is configured in the CORESET in a CFR used for the GC-PDCCH;  otherwise. 
Agreement:
For initializing sequence generator for DMRS of GC-PDCCH with the first DCI format received in Type-x CSS for RRC_CONNECTED UEs, 
 equals the higher layer parameter pdcch-DMRS-ScramblingID if it is configured in the CORESET configured within CFR-Config-Multicast for the GC-PDCCH;  otherwise. 
Agreement: 
For initializing sequence generator for DMRS of GC-PDCCH for MCCH/MTCH for broadcast,
 equals the higher layer parameter pdcch-DMRS-ScramblingID if it is configured in a CFR used for the GC-PDCCH for MCCH/MTCH;  otherwise.

-	[image: ] is given by the higher-layer parameter pdcch-DMRS-ScramblingID if provided;
[bookmark: _Hlk86994245]-	 is given by the higher-layer parameter pdcch-DMRS-ScramblingID if configured for a common search space in a common MBS frequency resource;
-	[image: ] otherwise.
[bookmark: _Toc19796509][bookmark: _Toc26459735][bookmark: _Toc29230385][bookmark: _Toc36026644][bookmark: _Toc45107483][bookmark: _Toc51774152][bookmark: _Toc74660492]7.4.1.3.2	Mapping to physical resources

The UE shall assume the sequence  is mapped to resource elements  according to


where the following conditions are fulfilled
-	they are within the resource element groups constituting the PDCCH the UE attempts to decode if the higher-layer parameter precoderGranularity equals sameAsREG-bundle,
[bookmark: _Hlk498503459]-	all resource-element groups within the set of contiguous resource blocks in the CORESET where the UE attempts to decode the PDCCH if the higher-layer parameter precoderGranularity equals allContiguousRBs.

The reference point for  is 
-	subcarrier 0 of the lowest-numbered resource block in the CORESET if the CORESET is configured by the PBCH or by the controlResourceSetZero field in the PDCCH-ConfigCommon IE,
-	subcarrier 0 in common resource block 0 otherwise

[bookmark: _Hlk508699360]The quantity  is the OFDM symbol number within the slot.

The antenna port .
A UE not attempting to detect a PDCCH in a CORESET shall not make any assumptions on the presence or absence of DM-RS in the CORESET.
In absence of CSI-RS configuration, and unless otherwise configured, the UE may assume PDCCH DM-RS and SS/PBCH block to be quasi co-located with respect to Doppler shift, Doppler spread, average delay, delay spread, and, when applicable, spatial Rx parameters.
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