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[bookmark: _Toc510988158][bookmark: page2]4	Power control
[bookmark: _Toc510988159]4.1	Power allocation for downlink 
The gNodeB determines the downlink transmit EPRE.
For the purpose of SS-RSRP, SS-RSRQ and SS-SINR measurements, the UE may assume downlink EPRE is constant across the bandwidth. For the purpose of SS-RSRP, SS-RSRQ and SS-SINR measurements, the UE may assume downlink EPRE is constant over SSS carried in different SS/PBCH blocks. For the purpose of SS-RSRP, SS-RSRQ and SS-SINR measurements, the UE may assume that the ratio of SSS EPRE to PBCH DM-RS EPRE is 0 dB. 
For the purpose of CSI-RSRP, CSI-RSRQ and CSI-SINR measurements, the UE may assume downlink EPRE of a port of CSI-RS resource configuration is constant across the configured downlink bandwidth and constant across all configured OFDM symbols.
The downlink SS/PBCH SSS EPRE can be derived from the SS/PBCH downlink transmit power given by the parameter SS-PBCH-BlockPower provided by higher layers. The downlink SSS transmit power is defined as the linear average over the power contributions (in [W]) of all resource elements that carry the SSS within the operating system bandwidth. 
The downlink CSI-RS EPRE can be derived from the SS/PBCH block downlink transmit power given by the parameter SS-PBCH-BlockPower and CSI-RS power offset given by the parameter Pc_SS provided by higher layers. The downlink reference-signal transmit power is defined as the linear average over the power contributions (in [W]) of the resource elements that carry the configured CSI-RS within the operating system bandwidth.

For downlink DM-RS associated with PDSCH, the UE may assume the ratio of PDSCH EPRE to DM-RS EPRE (1/[dB]) is given by Table 4.1-1 according to the number of DM-RS CDM groups without data as signalled by DCI [5, TS 38.212].
Table 4.1-1: The ratio of PDSCH EPRE to DM-RS EPRE
	Number of DM-RS CDM groups without data
	DM-RS configuration type 1
	DM-RS configuration type 2

	1
	0 dB
	0 dB

	2
	-3 dB
	-3 dB

	3
	-
	-4.77 dB





When the UE is scheduled with NPTRS PT-RS ports associated with the PDSCH and when the PT-RS port i is associated to DM-RS ports, 


-	if the UE is configured with the higher layer parameter epre-Ratioepre-RATIO for PT-RS port i, the ratio of PT-RS EPRE to PDSCH EPRE to PT-RS EPRE per layer per RE for PT-RS port i () is given by

	, [dB]





where  is as given by Table 4.1-2 according to the epre-RATIOepre-Ratio for PT-RS port i, the PT-RS scaling factor specified in subclause 7.4.1.2.2 of [4, TS 38.211] is given by .
-	otherwise, the UE shall assume epre-Ratioepre-RATIO is set to state '0' in Table 4.1-2 if not configured.


Table 4.1-2: PT-RS EPRE to PDSCH EPRE to PT-RS EPRE per layer per RE for PT-RS port i () 
	PDSCH-to-PT-RS EPRE ratioepre-Ratio for PT-RS port i
	
The number of PDSCH layers within the DMRS port group containing DMRS port associated with the PT-RS port i, ()

	
	1
	2
	3
	4
	5
	6

	0
	0
	3
	4.77
	6
	7
	7.78

	1
	0
	0
	0
	0
	0
	0

	2
	reserved

	3
	reserved



The downlink PDCCH EPRE is assumed as the ratio of the PDCCH EPRE to NZP CSI-RS EPRE and takes the value of 0 dB.

< Unchanged parts are omitted >

5.1.5	Antenna ports quasi co-location
[bookmark: _Hlk500799851][bookmark: _Hlk500800106][bookmark: _Hlk500784100]The UE can be configured with up to M TCI-States by higher layer signalling to decode PDSCH according to a detected PDCCH with DCI intended for the UE and the given serving cell, where M depends on the UE capability. Each configured TCI state includes one RS set TCI-RS-SetConfig. Each TCI-RS-SetConfig contains parameters for configuring quasi co-location relationship between the reference signals in the RS set and the DM-RS ports group of the PDSCH. The RS set contains a reference to either one or two DL RSs and an associated quasi co-location type (QCL-Type) for each one configured by the higher layer parameter QCL-Type. For the case of two DL RSs, the QCL types shall not be the same, regardless of whether the references are to the same DL RS or different DL RSs. The quasi co-location types indicated to the UE are based on the higher layer parameter QCL-Type and may take one or a combination of the following types: 
-	QCL-TypeA': {Doppler shift, Doppler spread, average delay, delay spread}
-	QCL-TypeB': {Doppler shift, Doppler spread}
-	QCL-TypeC': {average delay, Doppler shift}
-	QCL-TypeD': {Spatial Rx parameter}
[bookmark: _Hlk500953403]The UE receives an activation command [10, TS 38.321] used to map up to 8 TCI states to the codepoints of the DCI field Transmission Configuration Indication'. After a UE receives [initial] higher layer configuration of TCI states and before reception of the activation command, the UE may assume that the antenna ports of one DM-RS ports group of PDSCH of a serving cell are spatially quasi co-located with the SSB determined in the initial access procedure with respect to Doppler shift, Doppler spread, average delay, delay spread, spatial Rx parameters, where applicable. 
If a UE is configured with the higher layer parameter TCI-PresentInDCI that is set as 'Enabled' for the CORESET scheduling the PDSCH, the UE assumes that the TCI field is present in the DL DCI of the PDCCH transmitted on the CORESET. If TCI-PresentInDCI is set as 'Disabled' for the CORESET scheduling the PDSCH or the PDSCH is scheduled by a DCI format 1_0, for determining PDSCH antenna port quasi co-location, the UE assumes that the TCI state for the PDSCH is identical to the TCI state applied for the CORESET used for the PDCCH transmission. 
[bookmark: _Hlk497994280][bookmark: _Hlk498002628][bookmark: _Hlk500790716][bookmark: _Hlk498589824]If the TCI-PresentinDCI is set as 'Enabled', the UE shall use the TCI-States according to the value of the 'Transmission Configuration Indication' field in the detected PDCCH with DCI for determining PDSCH antenna port quasi co-location. The UE may assume that the antenna ports of one DM-RS ports group of PDSCH of a serving cell are quasi co-located with the RS(s) in the RS set with respect to the QCL type parameter(s) given by the indicated TCI state if the time offset between the reception of the DL DCI and the corresponding PDSCH is equal to or greater than a threshold Threshold-Sched-Offset, where the threshold is based on UE capability. For both the cases when TCI-PresentInDCI = 'Enabled' and TCI-PresentInDCI = 'Disabled', if the offset between the reception of the DL DCI and the corresponding PDSCH is less than the threshold Threshold-Sched-Offset, the UE may assume that the antenna ports of one DM-RS ports group of PDSCH of a serving cell are quasi co-located based on the TCI state used for PDCCH quasi co-location indication of the lowest CORESET-ID in the latest slot in which one or more CORESETs are configured for the UE. If all configured TCI states do not contain QCL-TypeD', the UE shall obtain the other QCL assumptions from the indicated TCI states for its scheduled PDSCH irrespective of the time offset between the reception of the DL DCI and the corresponding PDSCH.
A UE should expect only the following QCL-Type configurations in TCI-RS-Set:
-	If a CSI-RS resource is in a CSI-RS resource set configured with higher layer parameter TRS-Info, the UE should only expect QCL-TypeC' or {QCL-TypeC' and QCL-TypeD'} configurations with SS/PBCH block or QCL-TypeD' with a CSI-RS resource in a CSI-RS resource set configured with higher layer parameter CSI-RS-ResourceRep.
-	If a CSI-RS resource is in a CSI-RS resource set configured without higher layer parameter TRS-Info and without CSI-RS-ResourceRep, the UE should only expect QCL-TypeA' or QCL-TypeB' configuration with a CSI-RS resource in a CSI-RS resource set configured with higher layer parameter TRS-Info or QCL-TypeD' with a CSI-RS resource in a CSI-RS resource set configured with higher layer parameter CSI-RS-ResourceRep.
-	If a CSI-RS resource in a CSI-RS resource set is configured with higher layer parameter CSI-RS-ResourceRep, the UE should only expect QCL-TypeA' configuration with CSI-RS in a CSI-RS resource set configured with higher layer parameter TRS-Info or {QCL-TypeC' and QCL-TypeD'} configurations with SS/PBCH block or {QCL-TypeD} with a CSI-RS resource in a CSI-RS resource set configured with higher layer parameter CSI-RS-ResourceRep..
-	For the DM-RS of CORESET scheduling the PDSCH, the UE should only expect QCL-TypeA' configuration with a CSI-RS resource in a CSI-RS resource set configured with higher layer parameter TRS-Info or {QCL-TypeA' and QCL-TypeD'} configuration with SS/PBCH block if UE is not configured with CSI-RS in a CSI-RS resource set configured with higher layer parameter TRS-Info or QCL-TypeD' with a CSI-RS resource in a CSI-RS resource set configured with higher layer parameter CSI-RS-ResourceRep.
-	For the DM-RS of PDSCH, the UE should only expect QCL-TypeA' configuration with a CSI-RS resource in a CSI-RS resource set configured without higher layer parameter TRS-Info and without CSI-RS-ResourceRep or QCL-TypeA' configuration with a CSI-RS resource in a CSI-RS resource set configured with higher layer parameter TRS-Info or {QCL-TypeA' and QCL-TypeD'} configuration with SS/PBCH block if UE is not configured with a CSI-RS resource in a CSI-RS resource set with higher layer parameter TRS-Info or QCL-TypeD' with a CSI-RS resource in a CSI-RS resource set configured with higher layer parameter CSI-RS-ResourceRep or {QCL-TypeA' and QCL-TypeD'} configuration with CSI-RS resource in a CSI-RS resource set configured without higher layer parameter TRS-Info and without CSI-RS-ResourceRep.
[bookmark: _Toc510988182]< Unchanged parts are omitted >
5.1.6.2	DM-RS reception procedure
When receiving PDSCH scheduled by PDCCH with CRC scrambled by SI-RNTI, RA-RNTI, P-RNTI or TC-RNTI, or receiving PDSCH before dedicated higher layer configuration of any of the parameters dmrs-AdditionalPosition, DL-DMRS-max-len and dmrs-Type, the UE shall assume that the PDSCH is not present in any symbol carrying DM-RS except for PDSCH with allocation duration of 2 symbols with PDSCH mapping type B (described in subclause 7.4.1.1.2 of [4, TS 38.211]), and a single symbol front-loaded DM-RS of configuration type 1 on DM-RS port 1000 is transmitted, and that all the remaining orthogonal antenna ports are not associated with transmission of PDSCH to another UE and in addition
-	For PDSCH with mapping type A, the UE shall assume dmrs-AdditionalPosition=2 and up to two additional single-symbol DM-RS present in a slot according to the PDSCH duration indicated in the DCI as defined in Subclause 7.4.1.1 of [4, TS 38.211], and
-	For PDSCH with allocation duration of 7 symbols with mapping type B, the UE shall assume one additional single-symbol DM-RS present in the 5th or 6th symbol when the front-loaded DM-RS symbol is in the 1st or 2nd symbol respectively of the PDSCH allocation duration, otherwise the UE shall assume that the additional DM-RS symbol is not present, and
-	For PDSCH with allocation duration of 4 symbols with mapping type B, the UE shall assume that no additional DM-RS are present, and 
-	For PDSCH with allocation duration of 2 symbols with mapping type B, the UE shall assume that no additional DM-RS are present, and the UE shall assume that the PDSCH is present in the symbol carrying DM-RS.
When receiving PDSCH scheduled by PDCCH with CRC scrambled by C-RNTI or CS-RNTI,
-	the UE may be configured with the higher layer parameter dmrs-Type, and the configured DM-RS configuration type is used for receiving PDSCH in as defined in Subclause 7.4.1.1 of [4, TS 38.211].
-	the UE may be configured with the maximum number of front-loaded DM-RS symbols for PDSCH by higher layer parameter DL-DMRS-max-len.
-	if DL-DMRS-max-len is equal to 1, single-symbol DM-RS can be scheduled for the UE by DCI, and the UE can be configured with a number of additional DM-RS for PDSCH by higher layer parameter dmrs-AdditionalPosition, which can be 0, 1, 2 or 3. 
-	if DL-DMRS-max-len equal to 2, both single-symbol DM-RS and double symbol DM-RS can be scheduled for the UE by DCI, and the UE can be configured with a number of additional DM-RS for PDSCH by higher layer parameter dmrs-AdditionalPosition, which can be 0 or 1.
-	and the UE shall assume to receive additional DM-RS as specified in Table 7.4.1.1.2-3 and Table 7.4.1.1.2-4 as described in Subclause 7.4.1.1.2 of [4, TS 38.211].
A UE may assume that the DM-RS ports configured with higher layer parameter [-dmrs-group1] or [dmrs-group2] are QCL (as defined in Subclause 4.3.1 of [4, TS 38.211]) with respect to {average gain and QCL-TypeA' and QCL-TypeD'}


A UE can be configured with one or two scrambling identity(s), ,  by higher layers for UE-specific reference signal generation as defined in Subclause 7.4.1.1 of [4, TS 38.211] to decode PDSCH. 
For PDSCH scheduled by PDCCH with CRC scrambled by SI-RNTI, a UE shall assume that DM-RS sequence is started from the lowest PRB of CORESET signalled in PBCH, otherwise DM-RS sequence is started from the reference point A for the corresponding PDSCH.
[bookmark: _Hlk500839563]A UE may be scheduled with a number of DM-RS ports by the antenna port index in DCI format 1_1 as described in Subclause 7.3.1.2 of [5, TS 38.212]. 
For DM-RS configuration type 1, 
-	if a UE is scheduled with one codeword and assigned with the antenna port mapping with indices of {2, 9, 10, 11 or 30} in Table 7.3.1.2.2-1 and Table 7.3.1.2.2-2 of Subclause 7.3.1.2 of [5, TS 38.212], or
-	if a UE is scheduled with two codewords, 
the UE may assume that all the remaining orthogonal antenna ports are not associated with transmission of PDSCH to another UE.
For DM-RS configuration type 2, 
-	if a UE is scheduled with one codeword and assigned with the antenna port mapping with indices of {2, 10 or 23} in Table 7.3.1.2.2-3 and Table 7.3.1.2.2-4 of Subclause 7.3.1.2 of [5, TS38.212], or
-	if a UE is scheduled with two codewords, 
the UE may assume that all the remaining orthogonal antenna ports are not associated with transmission of PDSCH to another UE.
[bookmark: _Hlk500828751]If a UE receiving PDSCH is configured with the higher layer parameter DL-PTRS-present, the UE may assume that the following configurations are not occurring simultaneously for the received PDSCH:
-	any DM-RS ports among 1004-1007 or 1006-1011 for DM-RS configurations type 1 and type 2, respectively are scheduled for the UE and the other UE(s) sharing the DM-RS REs on the same CDM group(s), and
-	PT-RS is transmitted to the UE.
The UE is not expected to simultaneously be configured with the maximum number of front-loaded DM-RS symbols for PDSCH by higher layer parameter DL-DMRS-max-len equal to 2 and more than one additional DM-RS symbol as given by the higher layer parameter dmrs-AdditionalPosition. 
The UE is not expected to assume co-scheduled UE(s) with different DM-RS configuration with respect to the actual number of front-loaded DM-RS symbol(s), the number of additional DM-RS, the DM--RS symbol location, and DM-RS configuration type as described in Subclause 7.4.1.1 of [4, TS 38.211].
A UE shall assume that the CDM groups indicated in the configured index from Table 7.3.1.2.2-1-4 of [5, TS. 38.212] contain potential co-scheduled downlink DM-RS and are not used for data transmission, where "1", "2" and "3" for the number of DM-RS CDM group(s) in Table 7.3.1.2.2-1-4 of [5, TS. 38.212] correspond to CDM group 0, {0,1}, {0,1,2}, respectively.
The UE is not expected to receive PDSCH scheduling DCI which indicates CDM group(s) with potential DM-RS ports which overlap with any configured CSI-RS resource(s) for that UE.
[bookmark: _Hlk508018029][bookmark: _Hlk508638941]If the UE receives the DM-RS for PDSCH and an SS/PBCH block in the same OFDM symbol(s), then the UE may assume that the DM-RS and SS/PBCH block are quasi co-located with QCL-TypeD', if QCL-TypeD' is applicable. Furthermore, the UE shall not expect to receive DM-RS in resource elements that overlap those of the SS/PBCH block, and the UE can expect that the same or different subcarrier spacing is configured for the DM-RS and SS/PBCH block in a CC except for the case of 240 kHz where only different subcarrier spacing is supported.
[bookmark: _Toc510988183]5.1.6.3	PT-RS reception procedure
[bookmark: _Hlk497901566][bookmark: _Hlk500829290]A UE shall report the preferred MCS and bandwidth thresholds based on the UE capability at a given carrier frequency, for each subcarrier spacing applicable to data channel at this carrier frequency, assuming the MCS table with the maximum ModOrder as it reported to support.
[bookmark: _Hlk500844944][bookmark: _Hlk500442245]If a UE is configured with the higher layer parameter Downlink-PTRS-Config, set to 'ON',
-	if either or both of the additional higher layer parameters timeDensity and frequencyDensity are configured, and the RNTI equals C-RNTI or CS-RNTI, the UE shall assume the PT-RS antenna ports' presence and pattern are a function of the corresponding scheduled MCS of the corresponding codeword and scheduled bandwidth in corresponding bandwidth part as shown in Table 5.1.6.3-1 and Table 5.1.6.3-2, 
-	if the higher layer parameter timeDensity is not configured, the UE may assume LPT-RS = 1.
-	if the higher layer parameter frequencyDensity is not configured, the UE may assume KPT-RS = 2.
-	otherwise, the UE shall assume the PT-RS is present with LPT-RS = 1, KPT-RS = 2 and the UE shall assume that PT-RS is not present when,
-	the scheduled MCS from Table 5.1.3.1-1 is smaller than 10, or
-	the scheduled MCS from Table 5.1.3.1-2 is smaller than 5, or 
-	the number of scheduled RBs is smaller than 3, or
-	the RNTI equals RA-RNTI, SI-RNTI or P-RNTI.
Table 5.1.6.3-1: Time density of PT-RS as a function of scheduled MCS
	[bookmark: _Hlk497926106]Scheduled MCS
	
Time density ()

	IMCS < ptrs-MCS1 
	PT-RS is not present

	
ptrs-MCS1  IMCS < ptrs-MCS2
	4

	
ptrs-MCS2  IMCS < ptrs-MCS3
	2

	
ptrs-MCS3  IMCS < ptrs-MCS4
	1



Table 5.1.6.3-2: Frequency density of PT-RS as a function of scheduled bandwidth
	Scheduled bandwidth
	
Frequency density ()

	NRB < NRB0
	PT-RS is not present

	
NRB0  NRB < NRB1
	2

	
 NRB1  NRB 
	4



[bookmark: _Hlk497901610][bookmark: _Hlk497925681]If a UE is configured with the higher layer parameter Downlink-PTRS-Config, set to 'OFF', the UE assumes PT-RS is not present. 
The higher layer parameter PTRS-DownlinkConfig provides the parameters ptrs-MCSi, i=1,2,3 and with values in range 0-29 when MCS Table 5.1.3.1-1 is configured and 0-28 when MCS Table 5.1.3.1-2 is configured, respectively. ptrs-MCS4 is not explicitly configured by higher layers but assumed 29 when MCS Table 5.1.3.1-1 is configured and 28 when MCS Table 5.1.3.1-2 is configured, respectively. The higher layer parameter PTRS-DownlinkConfig provides the parameters NRBi i=0,1 with values in range 1-276.
If the higher layer parameter PTRS-DownlinkConfig indicates that the time density thresholds ptrs-MCS(i) = ptrs-MCS(i+1), then the time density LPT-RS of the associated row where both these thresholds appear in Table 5.1.6.3-1 is disabled. If the higher layer parameter PTRS-DownlinkConfigindicates that the frequency density thresholds NRB(i) = NRB(i +1), then the frequency density KPTRS of the associated row where both these thresholds appear in Table 5.1.6.3-2 is disabled.
If either or both of the parameters PT-RS time density (LPT-RS) and PT-RS frequency density (KPT-RS), shown in Table 5.1.6.3-1 and Table 5.1.6.3-2, indicates that 'PT-RS not present', the UE shall assume that PT-RS is not present.
[bookmark: _Hlk497928825]When a UE is scheduled PDSCH with two DL DM-RS port groups and each DM-RS port group is associated to one PT-RS port and one codeword respectively, the time density of the PT-RS port corresponding to the codeword with lower MCS should be set as the same as that of the PT-RS port corresponding to the codeword with higher MCS when two PT-RS ports are present.
When the UE is receiving a PDSCH with allocation duration of 2 symbols with mapping type B as defined in sub-clause 7.4.1.1.2 of [4, TS 38.211] and if LPT-RS is set to 2 or 4, the UE shall assume PT-RS is not transmitted. 
When the UE is receiving a PDSCH with allocation duration of 4 symbols with mapping type B, and if LPT-RS is set to 4, the UE shall assume PT-RS is not transmitted.
When a UE is receiving PDSCH for retransmission, if the UE is scheduled with an MCS index greater than V, where V=28 for MCS Table 5.1.3.1-1 and V=27 for MCS Table 5.1.3.1-2 respectively, the MCS for the PT-RS time-density determination is obtained from the DCI received for the same transport block in the initial transmission, which is smaller than or equal to V. 
[bookmark: _Hlk498351071]If the higher layer parameter TCI-PresentinDCI is set as Enabled', the scheduled number of PT-RS ports for a UE is indicated by TCI in DCI.
If the higher layer parameter TCI-PresentinDCI is set as "Disabled", the scheduled number of PT-RS ports for a UE PDSCH transmission is indicated by the TCI state applied for the CORESET used for the PDCCH transmission that schedules the PDSCH when the scheduling offset is above the threshold indicated by the UE reported ThresholdSched-Offset. If the scheduling offset is less or equal than the threshold, the scheduled number of PT-RS ports for a UE PDSCH transmission is indicated by the TCI state applied for the CORESET with the lowest CORESET-ID in the latest slot in which one or more CORESETs are configured for the UE. If all configured TCI states do not contain QCL-TypeD', the UE shall obtain the number of PT-RS ports from the indicated TCI states for its scheduled PDSCH irrespective of the time offset between the reception of the DL DCI and the corresponding PDSCH.
A UE is configured by higher layer parameter nrofPorts with a number of DL PT-RS ports per TCI-state (as described in sub-clause 5.1.5) for PDSCH transmission.
-	If the number of DL PT-RS ports associated to a TCI-state in DCI is set to 2, the scheduled number of PT-RS ports is 2, and each PT-RS port is associated with one DM-RS port within the corresponding DM-RS port group, and the UE does not expect to be scheduled with one DM-RS port group.
-	A DL PT-RS port and the DL DM-RS port(s) within the DL DM-RS port group containing the DM-RS port associated with the PT-RS port are assumed to be quasi co-located with respect to {QCL-TypeA' and QCL-TypeD'}.
-	The first PT-RS antenna port is associated with the lowest indexed DM-RS antenna port among the DM-RS antenna ports assigned for the first DM-RS port group. The second PT-RS antenna port is associated with the lowest indexed DM-RS antenna port among the DM-RS antenna ports assigned for the second DM-RS port group.
-	If the number of DL PT-RS ports associated to a TCI -state in DCI is set to 1, the number of PT-RS ports is 1
-	If one PT-RS port is transmitted to a UE and the UE is scheduled with DM-RS ports from two DM-RS port groups, the UE may assume the PT-RS port is shared among the two DM-RS port groups.
-	If one DL PT-RS port is transmitted for two scheduled DL DM-RS port groups, the PT-RS port and the DM-RS port(s) within the DM-RS port group which does not contain the DM-RS port associated with the PT-RS port are assumed to be quasi co-located with respect to QCL-TypeB'. Otherwise, the PT-RS port and the DL DM-RS port(s) within the DL DM-RS port group which contains the DM-RS port associated with PT-RS port are assumed to be quasi co-located with respect to {QCL-TypeA' and QCL-TypeD'}.
The DL DM-RS port(s) associated with PT-RS port are assumed to be quasi co-located with respect to {QCL-TypeA' and QCL-TypeD'}.
-	If a UE is scheduled with one codeword, the PT-RS antenna port is associated with the lowest indexed DM-RS antenna port among the DM-RS antenna ports assigned for the PDSCH.
-	If a UE is scheduled with two codewords, the PT-RS antenna port is associated with the lowest indexed DM-RS antenna port among the DM-RS antenna ports assigned for the codeword with the higher MCS. If the MCS indices of the two codewords are the same, the PT-RS antenna port is associated with the lowest indexed DM-RS antenna port assigned for codeword 0.
< Unchanged parts are omitted >
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