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Introduction
This contribution provides text proposals for error corrections based on [1], [2], and [3].
CSI-RS
1 
2 
Correction on the CSI-RS OFDM symbol location l0
In RAN1#93, the following agreement was made and captured as below:
	Agreement
Suggest RAN2 to change the value range of firstOFDMSymbolInTimeDomain2 as from 2 to 12 and include as part of an LS to RAN2.



Although the above agreements should be applied only for the parameter l1 corresponding to firstOFDMSymbolInTimeDomain2, it seems that the other parameter, l0, wrongly revised together with l1 and may cause unintended restriction. Therefore, the available values for l0 should be {0, 1, …, 13}.
Proposal 1: Agree on the following text proposal for TS 38.214 v15.2.0 Section 7.4.1.5.3
Table 1. A text proposal for TS 38.214 v15.2.0 Section 5.1.6.3
	The time-domain locations  and  are provided by the higher-layer parameters firstOFDMSymbolInTimeDomain and firstOFDMSymbolInTimeDomain2, respectively, in the CSI-RS-ResourceMapping IE and defined relative to the start of a slot.


RRC parameter alignments for ZP CSI-RS
There had been several updates on the higher layer parameters ZP-CSI-RS-Resource and ZP-CSI-RS-ResourceSet in TS 38.331 and the current specification captures as follows:
	ZP-CSI-RS-Resource ::=				SEQUENCE {
	zp-CSI-RS-ResourceId				ZP-CSI-RS-ResourceId,
	resourceMapping						CSI-RS-ResourceMapping,
	periodicityAndOffset				CSI-ResourcePeriodicityAndOffset		OPTIONAL, --Cond PeriodicOrSemiPersistent
	...
}

ZP-CSI-RS-ResourceSet ::= 			SEQUENCE {
	zp-CSI-RS-ResourceSetId				ZP-CSI-RS-ResourceSetId,
	zp-CSI-RS-ResourceIdList			SEQUENCE (SIZE(1..maxNrofZP-CSI-RS-ResourcesPerSet)) OF ZP-CSI-RS-ResourceId,
	...
}


However, since the current version of TS 38.214 seems using the outdated higher layer parameters ZP-CSI-RS-Resource and ZP-CSI-RS-ResourceSet, proper modifications on the description for ZP CSI-RS is required. For instance, the higher layer parameters such as ZP-CSI-RS-FreqBand and resourceType does not exist in the current version of TS 38.331.
Proposal 2: Agree on the following text proposal for TS 38.214 v15.2.0 Section 5.1.4.2
Table 2. A text proposal for TS 38.214 v15.2.0 Section 5.1.4.2
	-	zp-CSI-RS-ResourceId in ZP-CSI-RS-Resource determines ZP CSI-RS resource configuration identity.
-	NrofPorts defines the number of CSI-RS ports, where the allowable values are given in Subclause 7.4.1.5 of [4, TS 38.211].
-	CDMType defines CDM values and pattern, where the allowable values are given in Subclause 7.4.1.5 of [4, TS 38.211].
-	ZP-CSI-RS-FreqBand parameters enabling configuration of frequency occupancy of a ZP-CSI-RS resource within a BWP as defined in Subclause 7.4.1.5 of [4, TS 38.211]. If the configured bandwidth is larger than the corresponding BWP, UE shall assume that the actual CSI-RS bandwidth is equal to the BWP size.
-	resourceMapping given by ZP-CSI-RS-Resource defines the OFDM symbol and subcarrier occupancy of the ZP-CSI-RS resource within a slot that are given in Subclause 7.4.1.5 of [4, TS 38.211]. If the configured bandwidth is larger than the corresponding BWP, UE shall assume that the actual CSI-RS bandwidth is equal to the BWP size.
[bookmark: _Hlk512445251]-	periodicityAndOffset in ZP-CSI-RS-Resource defines the ZP-CSI-RS periodicity and slot offset for periodic/semi-persistent ZP-CSI-RS. 
-	resourceType in ZP-CSI-RS-ResourceSet defines the ZP-CSI-RS time domain behavior of ZP-CSI-RS resource configuration as described in Subclause 7.4.1.5 of [4, TS 38.211]. The ZP-CSI-RS-ResourceConfigType can be periodic, semi-persistent or aperiodic. All the resources in a ZP CSI-RS resource set are configured with the same ZP-CSI-RS-ResourceConfigType ('periodic', 'semi-persistent', 'aperiodic').
The UE may be configured with a higher layer parameter p-ZP-CSI-RS-ResourceSet for periodic ZP CSI-RS resources.
[bookmark: _Hlk512443092]The UE may be configured with a DCI field for triggering the aperiodic ZP-CSI-RS. A list of ZP-CSI-RS-ResourceSet(s), provided by higher layer parameter aperiodic-ZP-CSI-RS-ResourceSetsToAddModList in PDSCH-Config , is configured for aperiodic triggering. The maximum number of aperiodic ZP-CSI-RS-ResourceSet(s) configured per BWP is 3. The bit-length of DCI field ZP CSI-RS trigger depends on the number of aperiodic ZP-CSI-RS-ResourceSet(s)configured (up to 2 bits). Each non-zero codepoint of ZP CSI-RS trigger in DCI triggers one aperiodic ZP-CSI-RS-ResourceSet in the list aperiodic-ZP-CSI-RS-ResourceSetsToAddModList by indicating the aperiodic ZP CSI-RS resource set ID. The DCI codepoint '01' triggers the resource set with ZP-CSI-RS-ResourceSetIds = 1, the DCI codepoint '10' triggers the resource set with ZP-CSI-RS-ResourceSetIds = 2, and the DCI codepoint '11' triggers the resource set with ZP-CSI-RS-ResourceSetIds = 3. Codepoint '00' is reserved for not triggering aperiodic ZP CSI-RS.
For a UE configured with the higher layer parameter resourceType set to 'semiPersistent ', a list of ZP-CSI-RS-ResourceSet(s), provided by higher layer parameter sp-ZP-CSI-RS-ResourceSetsToAddModList, is configured 
-	when the HARQ-ACK corresponding to the PDSCH carrying the activation command [10, TS 38.321] for ZP CSI-RS resource(s) transmitted in slot n, the corresponding action in [10, TS 38.321] and the UE assumption on the PDSCH RE mapping corresponding to the activated ZP CSI-RS resource(s) shall be applied starting from slot .
-	when the HARQ-ACK corresponding to the PDSCH carrying the deactivation command [10, TS 38.321] for activated ZP CSI-RS resource(s) in slot n, the corresponding action in [10, TS 38.321] and the UE assumption on cessation of the PDSCH RE mapping corresponding to the de-activated ZP CSI-RS resource(s) shall be applied starting from slot .


DMRS
3 
Correction on the group hopping initialization
The group and sequence hopping are supported for reference signal sequence generation both in SRS and DMRS for PUSCH when transform precoding is enabled. In case of DMRS for PUSCH, the pseudo-random sequence for the parameter v shall be initialized with  if sequence hopping but not group hopping shall be used. On the other hand, the pseudo-random sequence for the parameter fgh shall be initialized with  if group hopping but not sequence hopping shall be used. In the second case, dividing  by 30 has no apparent reasons but reduces the randomness and potentially increases the chances of worse cross-correlation. For the same reason, the following agreement was made in RAN1#93 for SRS when group hopping but not sequence hopping shall be used:
	Agreement
The following text proposal is agreed.
============= Text Proposal in 6.4.1.4.2 in 38.211 ======================

if SRS-GroupSequenceHopping equals ’groupHopping’, group hopping but not sequence hopping shall be used and 





where the pseudo-random sequence  is defined by clause 5.2.1 and shall be initialized with  at the beginning of each radio frame.
============= End of Text Proposals in 38.211 ======================


 is replaced with .


Therefore, we propose to apply the same principle for DMRS for PUSCH when transform precoding is enabled as well.
Proposal 3: Agree on the following text proposal for TS 38.211 v15.2.0 Section 6.4.1.1.1.2
Table 3. A text proposal for TS 38.211 v15.2.0 Section 6.4.1.1.1.2
	-	if neither group, nor sequence hopping shall be used
	[image: ]
-	if group hopping but not sequence hopping shall be used 
	[image: ]

	where the pseudo-random sequence  is defined by clause 5.2.1 and shall be initialized with   at the beginning of each radio frame


Clarification on PUSCH DMRS position
For PUSCH, intra-slot frequency hopping and inter-slot frequency hopping are supported and these can be configured by higher layer. In TS 38.331 the higher layer parameter frequencyHopping is used in order to configure one of two supported frequency hopping mode. The current specification captures as follows:
PUSCH-Config ::= 						SEQUENCE {
	dataScramblingIdentityPUSCH				INTEGER (0..1023)							OPTIONAL,	-- Need M
	txConfig								ENUMERATED {codebook, nonCodebook}			OPTIONAL, 	-- Need S
	dmrs-UplinkForPUSCH-MappingTypeA		SetupRelease { DMRS-UplinkConfig }				OPTIONAL,	-- Need M
	dmrs-UplinkForPUSCH-MappingTypeB		SetupRelease { DMRS-UplinkConfig }				OPTIONAL,	-- Need M

	pusch-PowerControl						PUSCH-PowerControl						OPTIONAL, -- Need M
	frequencyHopping						ENUMERATED {mode1, mode2}				OPTIONAL, -- Need M
	...
}
In the above, the mode1 for frequencyHopping indicates intra-slot frequency hopping only while the mode2 for frequencyHopping indicates inter-slot frequency hopping only. If this is not configured in higher layer, frequency hopping is disabled. On the other hand, if one of two supported frequency hopping modes is configured, then one bit in DCI format 0_1 is used for enable or disable PUSCH frequency hopping. However, in the current version of TS 38.211, PUSCH DMRS position tables (Tables 6.4.1.1.3-3 through 6.4.1.1.3-6) are provide considering only intra-slot frequency hopping. Therefore, we need to clarify this aspect. Specifically, PUSCH DMRS positions in Tables 6.4.1.1.3-3 through 6.4.1.1.3-6 are defined within a slot and Table 6.4.1.1.3-6 is for PUSCH DMRS positions when intra-slot frequency hopping is enabled. Also, Table 6.4.1.1.3-3 and Table 6.4.1.1.3-4 can be used for PUSCH DMRS positions when intra-slot frequency hopping is disabled or inter-slot frequency hopping is enabled. We provide a text proposal in Table 4 reflecting these clarifications with minor typo error.  
Proposal 4: Agree on the following text proposal for TS 38.211 v15.2.0 Section 6.4.1.1.1.3
Table 4. A text proposal for TS 38.211 v15.2.0 Section 6.4.1.1.1.3
	
The position(s) of the DM-RS symbols is given by  and 
-	the signalled duration between the first OFDM symbol of the slot and the last OFDM symbol of the scheduled PUSCH resources in the slot for PUSCH mapping type A according to Tables 6.4.1.1.3-3 and 6.4.1.1.3-4 if inter-slot frequency hopping is used or intra-slot frequency hopping is not used, or 
-	the signalled duration of scheduled PUSCH resources for PUSCH mapping type B according to Tables 6.4.1.1.3-3 and 6.4.1.1.3-4 if inter-slot frequency hopping is used or intra-slot frequency hopping is not used, or
-	the signalled duration per hop according to Table 6.4.1.1.3-6 if intra-slot frequency hopping is used. 
-	if the higher-layer parameter maxLength in DMRS-UplinkConfig is equal to 1, the tables shall be used according to single-symbol DM-RS
-	if the higher-layer parameter maxLength in DMRS-UplinkConfig is equal to 2, the associated DCI determines whether single-symbol or double-symbol DM-RS shall be used
-	if the higher-layer parameter dmrs-AdditionalPosition is equal to or more than 1 and intra-slot frequency hopping is enabled according to clause 7.3.1.1.2 in [4, TS 38.212] and by higher layer, Tables 6.4.1.1.3-6 shall be used assuming dmrs-AdditionalPosition is 1 for each hop. 
For PUSCH mapping type A, the case dmrs-AdditionalPosition equal to 3 is only supported when dmrs-TypeA-Position is equal to 2. For PUSCH mapping type A, duration of 4 symbols in Table 6.4.1.1.3-4 is only applicable for dmrs-AdditionalPosition equals 2.


The time-domain index  and the supported antenna ports  are given by Tables 6.4.1.1.3-35. through 6.4.1.1.3-6:
-	if the higher-layer parameter maxLength in DMRS-UplinkConfig is equal to 1 and frequency hopping is disabled, the tables shall be used according to single-symbol DM-RS
-	if the higher-layer parameter maxLength in DMRS-UplinkConfig is equal to 2 and frequency hopping is disabled, the associated DCI determines whether single-symbol or double-symbol DM-RS shall be used
-	if the higher-layer parameter dmrs-AdditionalPosition is equal to or more than 1 and frequency hopping is enabled according to clause 7.3.1.1.2 in [4, TS 38.212], Tables 6.4.1.1.3-6 and 6.4.1.1.3-7 shall be used assuming dmrs-AdditionalPosition is 1 for each hop. 

Table 6.4.1.1.3-3: PUSCH DM-RS positions within slot  for single-symbol DM-RS and frequency hopping disabled.
	 Duration in symbols
	
DM-RS positions 

	
	PUSCH mapping type A
	PUSCH mapping type B

	
	dmrs-AdditionalPosition
	dmrs-AdditionalPosition
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	3
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Table 6.4.1.1.3-4: PUSCH DM-RS positions within slot  for double-symbol DM-RS and frequency hopping disabled.
	Duration in symbols
	
DM-RS positions 

	
	PUSCH mapping type A
	PUSCH mapping type B

	
	dmrs-AdditionalPosition
	dmrs-AdditionalPosition
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	3
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Table 6.4.1.1.3-6: PUSCH DM-RS positions within slot  for single-symbol DM-RS and intra-slot frequency hopping enabled. 
	Duration in symbols
	DM-RS positions 

	
	PUSCH mapping type A
	PUSCH mapping type B


	
	
	
	

	
	dmrs-AdditionalPosition
	dmrs-AdditionalPosition
	dmrs-AdditionalPosition

	
	0
	1
	0
	1
	0
	1
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hop
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hop
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hop
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	1st
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4 
PTRS
In RAN1#93, the following agreement was made and captured as below:
	Agreement
Text proposal for TS 38.214 v15.1.0 Section 5.1.6.3
[bookmark: _Hlk497901566][bookmark: _Hlk500829290][bookmark: _Hlk513105514]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 phaseTrackingRS in DMRS-DownlinkConfig ,
-    the higher layer parameters timeDensity and frequencyDensity in PTRS-DownlinkConfig indicate the threshold values ptrs-MCSi, i=1,2,3 and NRB,i , i=0,1, as shown in Table 5.1.6.3-1 and Table 5.1.6.3-2,  respectively. 
-	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 given by PTRS-DownlinkConfig is not configured, the UE shall assume LPT-RS = 1.
-	if the higher layer parameter frequencyDensity given by PTRS-DownlinkConfig is not configured, the UE shall assume KPT-RS = 2.
-	otherwise, if neither 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 is present with LPT-RS = 1, KPT-RS = 2 and the UE shall assume 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.
-	otherwise, if the RNTI equals RA-RNTI, SI-RNTI, or P-RNTI, the UE shall assume PT-RS is not present 



However, it is not correctly captured in TS 38.214 v15.1.0 Section 5.1.6.3, where the third main bullet point is divided into two bullet points as below.
If a UE is configured with the higher layer parameter phaseTrackingRS in DMRS-DownlinkConfig,
-	the higher layer parameters timeDensity and frequencyDensity in PTRS-DownlinkConfig indicate the threshold values ptrs-MCSi, i=1,2,3 and NRB,i , i=0,1, as shown in Table 5.1.6.3-1 and Table 5.1.6.3-2, respectively. 
-	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 given by PTRS-DownlinkConfig is not configured, the UE shall assume LPT-RS = 1.
-	if the higher layer parameter frequencyDensity given by PTRS-DownlinkConfig is not configured, the UE shall assume KPT-RS = 2.
-	otherwise, if neither 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 is present with LPT-RS = 1, KPT-RS = 2, and 
-	The UE shall assume 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
-	otherwise, if the RNTI equals RA-RNTI, SI-RNTI, or P-RNTI, the UE shall assume PT-RS is not present 
Dividing the third main bullet point into two will cause some confusion. Based on the previous agreements, if neither of the additional higher layer parameters timeDensity and frequencyDensity are configured, the UE shall assume PT-RS is not present when scheduled MCS or the number of scheduled RBs is smaller than certain predefined values. If the additional higher layer parameters timeDensity and frequencyDensity are configured, the UE shall follow the configured tables. However, with the highlighted main bullet point separated from the third bullet point, it can be interpreted as the UE shall assume PT-RS is not present when scheduled MCS or the number of scheduled RBs is smaller than certain predefined values even if the additional higher layer parameters timeDensity and frequencyDensity are configured. 
Proposal 5: Agree on the following text proposal for TS 38.214 v15.2.0 Section 5.1.6.3
Table 5. A text proposal for TS 38.214 v15.2.0 Section 5.1.6.3
	If a UE is configured with the higher layer parameter phaseTrackingRS in DMRS-DownlinkConfig,
-	the higher layer parameters timeDensity and frequencyDensity in PTRS-DownlinkConfig indicate the threshold values ptrs-MCSi, i=1,2,3 and NRB,i , i=0,1, as shown in Table 5.1.6.3-1 and Table 5.1.6.3-2, respectively. 
-	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 given by PTRS-DownlinkConfig is not configured, the UE shall assume LPT-RS = 1.
-	if the higher layer parameter frequencyDensity given by PTRS-DownlinkConfig is not configured, the UE shall assume KPT-RS = 2.
-	otherwise, if neither 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 is present with LPT-RS = 1, KPT-RS = 2, and 
-	Tthe UE shall assume 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
-	otherwise, if the RNTI equals RA-RNTI, SI-RNTI, or P-RNTI, the UE shall assume PT-RS is not present 


5 
6 
7 
Conclusions
8 
In this contribution, Samsung’s view on remaining issues on reference signals is presented. The following TPs are made (Table 1 ~ Table 5):
Table 1. A text proposal for TS 38.214 v15.2.0 Section 5.1.6.3
	The time-domain locations  and  are provided by the higher-layer parameters firstOFDMSymbolInTimeDomain and firstOFDMSymbolInTimeDomain2, respectively, in the CSI-RS-ResourceMapping IE and defined relative to the start of a slot.


Table 2. A text proposal for TS 38.214 v15.2.0 Section 5.1.4.2
	-	zp-CSI-RS-ResourceId in ZP-CSI-RS-Resource determines ZP CSI-RS resource configuration identity.
-	NrofPorts defines the number of CSI-RS ports, where the allowable values are given in Subclause 7.4.1.5 of [4, TS 38.211].
-	CDMType defines CDM values and pattern, where the allowable values are given in Subclause 7.4.1.5 of [4, TS 38.211].
-	ZP-CSI-RS-FreqBand parameters enabling configuration of frequency occupancy of a ZP-CSI-RS resource within a BWP as defined in Subclause 7.4.1.5 of [4, TS 38.211]. If the configured bandwidth is larger than the corresponding BWP, UE shall assume that the actual CSI-RS bandwidth is equal to the BWP size.
-	resourceMapping given by ZP-CSI-RS-Resource defines the OFDM symbol and subcarrier occupancy of the ZP-CSI-RS resource within a slot that are given in Subclause 7.4.1.5 of [4, TS 38.211]. If the configured bandwidth is larger than the corresponding BWP, UE shall assume that the actual CSI-RS bandwidth is equal to the BWP size.
-	periodicityAndOffset in ZP-CSI-RS-Resource defines the ZP-CSI-RS periodicity and slot offset for periodic/semi-persistent ZP-CSI-RS. 
-	resourceType in ZP-CSI-RS-ResourceSet defines the ZP-CSI-RS time domain behavior of ZP-CSI-RS resource configuration as described in Subclause 7.4.1.5 of [4, TS 38.211]. The ZP-CSI-RS-ResourceConfigType can be periodic, semi-persistent or aperiodic. All the resources in a ZP CSI-RS resource set are configured with the same ZP-CSI-RS-ResourceConfigType ('periodic', 'semi-persistent', 'aperiodic').
The UE may be configured with a higher layer parameter p-ZP-CSI-RS-ResourceSet for periodic ZP CSI-RS resources.
The UE may be configured with a DCI field for triggering the aperiodic ZP-CSI-RS. A list of ZP-CSI-RS-ResourceSet(s), provided by higher layer parameter aperiodic-ZP-CSI-RS-ResourceSetsToAddModList in PDSCH-Config , is configured for aperiodic triggering. The maximum number of aperiodic ZP-CSI-RS-ResourceSet(s) configured per BWP is 3. The bit-length of DCI field ZP CSI-RS trigger depends on the number of aperiodic ZP-CSI-RS-ResourceSet(s)configured (up to 2 bits). Each non-zero codepoint of ZP CSI-RS trigger in DCI triggers one aperiodic ZP-CSI-RS-ResourceSet in the list aperiodic-ZP-CSI-RS-ResourceSetsToAddModList by indicating the aperiodic ZP CSI-RS resource set ID. The DCI codepoint '01' triggers the resource set with ZP-CSI-RS-ResourceSetIds = 1, the DCI codepoint '10' triggers the resource set with ZP-CSI-RS-ResourceSetIds = 2, and the DCI codepoint '11' triggers the resource set with ZP-CSI-RS-ResourceSetIds = 3. Codepoint '00' is reserved for not triggering aperiodic ZP CSI-RS.
For a UE configured with the higher layer parameter resourceType set to 'semiPersistent ', a list of ZP-CSI-RS-ResourceSet(s), provided by higher layer parameter sp-ZP-CSI-RS-ResourceSetsToAddModList, is configured 
-	when the HARQ-ACK corresponding to the PDSCH carrying the activation command [10, TS 38.321] for ZP CSI-RS resource(s) transmitted in slot n, the corresponding action in [10, TS 38.321] and the UE assumption on the PDSCH RE mapping corresponding to the activated ZP CSI-RS resource(s) shall be applied starting from slot .
-	when the HARQ-ACK corresponding to the PDSCH carrying the deactivation command [10, TS 38.321] for activated ZP CSI-RS resource(s) in slot n, the corresponding action in [10, TS 38.321] and the UE assumption on cessation of the PDSCH RE mapping corresponding to the de-activated ZP CSI-RS resource(s) shall be applied starting from slot .


Table 3. A text proposal for TS 38.211 v15.2.0 Section 6.4.1.1.1.2
	-	if neither group, nor sequence hopping shall be used
	[image: ]
-	if group hopping but not sequence hopping shall be used 
	[image: ]

	where the pseudo-random sequence  is defined by clause 5.2.1 and shall be initialized with   at the beginning of each radio frame


Table 4. A text proposal for TS 38.211 v15.2.0 Section 6.4.1.1.1.3
	
The position(s) of the DM-RS symbols is given by  and 
-	the signalled duration between the first OFDM symbol of the slot and the last OFDM symbol of the scheduled PUSCH resources in the slot for PUSCH mapping type A according to Tables 6.4.1.1.3-3 and 6.4.1.1.3-4 if inter-slot frequency hopping is used or intra-slot frequency hopping is not used, or 
-	the signalled duration of scheduled PUSCH resources for PUSCH mapping type B according to Tables 6.4.1.1.3-3 and 6.4.1.1.3-4 if inter-slot frequency hopping is used or intra-slot frequency hopping is not used, or
-	the signalled duration per hop according to Table 6.4.1.1.3-6 if intra-slot frequency hopping is used. 
-	if the higher-layer parameter maxLength in DMRS-UplinkConfig is equal to 1, the tables shall be used according to single-symbol DM-RS
-	if the higher-layer parameter maxLength in DMRS-UplinkConfig is equal to 2, the associated DCI determines whether single-symbol or double-symbol DM-RS shall be used
-	if the higher-layer parameter dmrs-AdditionalPosition is equal to or more than 1 and intra-slot frequency hopping is enabled according to clause 7.3.1.1.2 in [4, TS 38.212] and by higher layer, Tables 6.4.1.1.3-6 shall be used assuming dmrs-AdditionalPosition is 1 for each hop. 
For PUSCH mapping type A, the case dmrs-AdditionalPosition equal to 3 is only supported when dmrs-TypeA-Position is equal to 2. For PUSCH mapping type A, duration of 4 symbols in Table 6.4.1.1.3-4 is only applicable for dmrs-AdditionalPosition equals 2.


The time-domain index  and the supported antenna ports  are given by Tables 6.4.1.1.3-35. through 6.4.1.1.3-6:
-	if the higher-layer parameter maxLength in DMRS-UplinkConfig is equal to 1 and frequency hopping is disabled, the tables shall be used according to single-symbol DM-RS
-	if the higher-layer parameter maxLength in DMRS-UplinkConfig is equal to 2 and frequency hopping is disabled, the associated DCI determines whether single-symbol or double-symbol DM-RS shall be used
-	if the higher-layer parameter dmrs-AdditionalPosition is equal to or more than 1 and frequency hopping is enabled according to clause 7.3.1.1.2 in [4, TS 38.212], Tables 6.4.1.1.3-6 and 6.4.1.1.3-7 shall be used assuming dmrs-AdditionalPosition is 1 for each hop. 

Table 6.4.1.1.3-3: PUSCH DM-RS positions within slot  for single-symbol DM-RS and frequency hopping disabled.
	 Duration in symbols
	
DM-RS positions 

	
	PUSCH mapping type A
	PUSCH mapping type B

	
	dmrs-AdditionalPosition
	dmrs-AdditionalPosition

	
	0
	1
	2
	3
	0
	1
	2
	3

	<4
	-
	-
	-
	-
	[image: ]
	[image: ]
	[image: ]
	[image: ]

	4
	[image: ]
	[image: ]
	[image: ]
	[image: ]
	[image: ]
	[image: ]
	[image: ]
	[image: ]

	5
	[image: ]
	[image: ]
	[image: ]
	[image: ]
	[image: ]
	[image: ], 4
	[image: ], 4
	[image: ], 4

	6
	[image: ]
	[image: ]
	[image: ]
	[image: ]
	[image: ]
	[image: ], 4
	[image: ], 4
	[image: ], 4

	7
	[image: ]
	[image: ]
	[image: ]
	[image: ]
	[image: ]
	[image: ], 4
	[image: ], 4
	[image: ], 4

	8
	[image: ]
	[image: ], 7
	[image: ], 7
	[image: ], 7
	[image: ]
	[image: ], 6
	[image: ], 3, 6
	[image: ], 3, 6

	9
	[image: ]
	[image: ], 7
	[image: ], 7
	[image: ], 7
	[image: ]
	[image: ], 6
	[image: ], 3, 6
	[image: ], 3, 6

	10
	[image: ]
	[image: ], 9
	[image: ], 6, 9
	[image: ], 6, 9
	[image: ]
	[image: ], 8
	[image: ], 4, 8
	[image: ], 3, 6, 9

	11
	[image: ]
	[image: ], 9
	[image: ], 6, 9
	[image: ], 6, 9
	[image: ]
	[image: ], 8
	[image: ], 4, 8
	[image: ], 3, 6, 9

	12
	[image: ]
	[image: ], 9
	[image: ], 6, 9
	[image: ], 5, 8, 11
	[image: ]
	[image: ], 10
	[image: ], 5, 10
	[image: ], 3, 6, 9

	13
	[image: ]
	[image: ], 11
	[image: ], 7, 11
	[image: ], 5, 8, 11
	[image: ]
	[image: ], 10
	[image: ], 5, 10
	[image: ], 3, 6, 9

	14
	[image: ]
	[image: ], 11
	[image: ], 7, 11
	[image: ], 5, 8, 11
	[image: ]
	[image: ], 10
	[image: ], 5, 10
	[image: ], 3, 6, 9




Table 6.4.1.1.3-4: PUSCH DM-RS positions within slot  for double-symbol DM-RS and frequency hopping disabled.
	Duration in symbols
	
DM-RS positions 

	
	PUSCH mapping type A
	PUSCH mapping type B

	
	dmrs-AdditionalPosition
	dmrs-AdditionalPosition

	
	0
	1
	2
	3
	0
	1
	2
	3

	<4
	-
	-
	
	
	-
	-
	
	

	4
	[image: ]
	[image: ]
	
	
	-
	-
	
	

	5
	[image: ]
	[image: ]
	
	
	[image: ]
	[image: ]
	
	

	6
	[image: ]
	[image: ]
	
	
	[image: ]
	[image: ]
	
	

	7
	[image: ]
	[image: ]
	
	
	[image: ]
	[image: ]
	
	

	8
	[image: ]
	[image: ]
	
	
	[image: ]
	[image: ], 5
	
	

	9
	[image: ]
	[image: ]
	
	
	[image: ]
	[image: ], 5
	
	

	10
	[image: ]
	
, 8
	
	
	[image: ]
	[image: ], 7
	
	

	11
	[image: ]
	
, 8
	
	
	[image: ]
	[image: ], 7
	
	

	12
	[image: ]
	
, 8
	
	
	[image: ]
	[image: ], 9
	
	

	13
	[image: ]
	
, 10
	
	
	[image: ]
	[image: ], 9
	
	

	14
	[image: ]
	
, 10
	
	
	[image: ]
	[image: ], 9
	
	




Table 6.4.1.1.3-6: PUSCH DM-RS positions within slot  for single-symbol DM-RS and intra-slot frequency hopping enabled. 
	Duration in symbols
	DM-RS positions 

	
	PUSCH mapping type A
	PUSCH mapping type B


	
	
	
	

	
	dmrs-AdditionalPosition
	dmrs-AdditionalPosition
	dmrs-AdditionalPosition

	
	0
	1
	0
	1
	0
	1

	
	1st
hop
	2nd
hop
	1st
hop
	2nd
hop
	1st
hop
	2nd
hop
	1st
hop
	2nd
hop
	1st
hop
	2nd
hop
	1st
hop
	2nd
hop

	≤3
	-
	-
	-
	-
	-
	-
	-
	-
	0
	0
	
	0

	4
	2
	0
	2
	0
	3
	0
	3
	0
	0
	0
	
	0

	5, 6
	2
	0
	2
	0, 4
	3
	0
	3
	0, 4
	0
	0
	
	0, 4

	7
	2
	0
	2, 6
	0, 4
	3
	0
	3
	0, 4
	0
	0
	
	0, 4





Table 5. A text proposal for TS 38.214 v15.2.0 Section 5.1.6.3
	If a UE is configured with the higher layer parameter phaseTrackingRS in DMRS-DownlinkConfig,
-	the higher layer parameters timeDensity and frequencyDensity in PTRS-DownlinkConfig indicate the threshold values ptrs-MCSi, i=1,2,3 and NRB,i , i=0,1, as shown in Table 5.1.6.3-1 and Table 5.1.6.3-2, respectively. 
-	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 given by PTRS-DownlinkConfig is not configured, the UE shall assume LPT-RS = 1.
-	if the higher layer parameter frequencyDensity given by PTRS-DownlinkConfig is not configured, the UE shall assume KPT-RS = 2.
-	otherwise, if neither 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 is present with LPT-RS = 1, KPT-RS = 2, and 
-	Tthe UE shall assume 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
-	otherwise, if the RNTI equals RA-RNTI, SI-RNTI, or P-RNTI, the UE shall assume PT-RS is not present 
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