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1   Introduction
This contribution presents various issues with DMRS-config and PTRS-config..
2   Discussion
In TS 38.213, the following procedure has been specified:
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The maximum number of OFDM symbols for DL front loaded DMRS. 'len’ corresponds to value 1. 'len2 corresponds to value 2. If the field is absent, the UE applies value
len1. Corresponds to L1 parameter 'DL-DMRS-max-len’ (see 38.214, section 5.1)





First of all, there is no value of ‘len1’ in the range of values for the field maxLength.

Second of all, according to TS 38.214, when the field is configured, for the front-loaded DMRS both single symbol and two symbols are possible. Exactly how many symbols there are is determined based on the DCI scheduling. This is shown in the following paragraph excerpted from TS 38.214 for PDSCH:
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the UE may be configured with the higher layer parameter dzizs-Type, and the configured DM-RS configuration
type is used for receiving PDSCH in as defined in Subelause 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 pasameter maxLength given by DMRS-DewnlinkCorfie.

- ifmaxLengthis set to “lenl’. single-symbol DM-RS can be scheduled for the UE by DCL and the UE can be
configured with a number of additional DM-RS for PDSCH by higher layer parameter dirs-

- if HGXLengnis Sett0 " Ien2". 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

- 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 7.4.1.12 of [4, TS 38.211]




Note that this is also applicable for PUSCH

	When transmitting PUSCH scheduled by PDCCH format 0_1 with CRC scrambled by C-RNTI or CS-RNTI, 

-
the UE may be configured with higher layer parameter dmrs-Type in DMRS-UplinkConfig, and the configured DM-RS configuration type is used for transmitting PUSCH in as defined in Subclause 6.4.1.1 of [4, TS 38.211].

-
the UE may be configured with the maximum number of front-loaded DM-RS symbols for PUSCH by higher layer parameter maxLength in DMRS-UplinkConfig.

-
if maxLength is not configured, 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 PUSCH by higher layer parameter dmrs-AdditionalPosition, which can be 0, 1, 2 or 3. 

-
if maxLength is configured, 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 PUSCH by higher layer parameter dmrs-AdditionalPosition, which can be ’pos0’ or ’pos1’.
-
and, the UE shall transmit a number of additional DM-RS as specified in Table 6.4.1.1.3-3 and Table 6.4.1.1.3-4 in -Subclause 6.4.1.1.3 of [4, TS 38.211].


Hence, the current field description is not exactly accurate 
Proposal 1: For both DMRS-DownlinkConfig and DMRS-UplinkConfig, when maxlenth is configured with len2, both 1 symbol and 2 symbol DMRS can be scheduled to the UE and the number of symbols is determined based on the DCI; when maxlength is not configured, only 1 symbol DMRS can be scheduled to the UE. 
Furthermore, for DM-RS for PDSCH, the number and the positions of additional DM-RS is configured with the parameter dmrs-AdditionalPosition. However, the additional DMRS configuration is dependent on the configuration of 1 symbol or 2 symbol frontload DMRS, which is shown in the following paragraph in TS 38.214:
[image: image3.png]When receiving PDSCH scheduled by DCI format 1_1 by PDCCH with CRC scrambled by C-RNTI or CS-RNTL

the UE may be configured with the higher layer parameter dzizs-Type, and the configured DM-RS configuration
type is used for receiving PDSCH in as defined in Subelause 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 pasameter maxLength given by DMRS-DewnlinkCorfie.

- ifmaxLengthis set to “lenl’. single-symbol DM-RS can be scheduled for the UE by DCL and the UE can be
configured with a number of additional DM-RS for PDSCH by higher layer parameter dirs-

- if HGXLengnis Sett0 " Ien2". 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

- 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 7.4.1.12 of [4, TS 38.211]




When single-symbol frontload DM-RS is configued, the confiuration for the numbers and positions of additional DM-RS can be ‘pos0’, ‘pos1’, ‘pos2’, and‘pos3’. When double-symbol frontload DM-RS is configued, the confiuration for the numbers and positions of additional DM-RS can be ‘pos0’, ‘pos1’. For PUSCH, the same rationale follows:
[image: image4.png]If frequency hopping is enabled:

- The UE shall assume dzs-AdditionalPosition="pos1’ and up to one additional DM-RS can be transmitted
according to PUSCH dusation.

When transmitting PUSCH scheduled by PDCCH format 0_1 with CRC scrambled by C-RNTI or CS-RNTL,

- the UE may be configured with higher layer parameter dzs-Tipe in DMRS-UplinkConfig. and the configured
DM-RS configuration type is used for transmitting PUSCH in as defined in Subclause 6.4.1.1 of [4, TS 38.211]

- the UE may be configured with the maximum number of front-loaded DM-RS symbols for PUSCH by higher
layer pasameter maxLengih in DMRS-UplinkConfig.

if maxLength is not configured, 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 PUSCH by higher layer parameter dirs-

AdditionalPosition. Which canbe 0, 1,2 0r 3.
if maxLangth is configured, both single-symbol DM-RS and double sylnbol DM-RS can be scheduled for the

UE by DCI and the UE can be configured with a number of additional DM-RS for PUSCH by higher layer

pasameter ds-ddditionalPosition, which an be “pos0” or “posl.

and, the UE shall transmit a number of additional DM-RS as specified in Table 6.4.1.1.3-3 and Table
6.4.1.1.3-4 in -Subclause 6.4.1.1.3 of [4, TS 38.211].




Proposal 2: For both DMRS-DownlinkConfig and DMRS-UplinkConfig, when single-symbol frontload DM-RS is configued, the confiuration for the numbers and positions of additional DM-RS can be ‘pos0’, ‘pos1’, ‘pos2’, and‘pos3’. When double-symbol frontload DM-RS is configued, the confiuration for the numbers and positions of additional DM-RS can be ‘pos0’, ‘pos1’.
Furthermore, for PTRS, TS 38.214 says that when the either or both the time density or frequency density is absent, the UE shall assume the PT-RS is not configured. 
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If either or both of the parameters PT-RS time density (Zprxs) and PT-RS frequency density (Kpr.zs), shown in Table
6.23.1-1 and Table 6.2.3.1-2, indicates that are configured as 'PT-RS not present’, the UE shall assume that PT-RS is
no present

1fa UE is configured with the higher layer parameters phaseTrackingRS in DMRS-UplinkConfig and the number of
configured PT-RS ports is 1, the UE is indicated a DM-RS port to be associated with the PT-RS by UL DCI




The table is further attached here for reference;
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Table 6.2.3.1-1: Time density of PT-RS as a function of scheduled MC$S

Scheduled MCS

Time density( Lpzp5)

Tcs < pirs-MCS1

PT-RS is not present

plrs-MCS1 < Iucs < plrs-MCS2

2

pirs-MCS2 < Iucs < plrs-MCS3

2

Dirs-MCS3 < Incs < pirs-MCS4

T

: Frequency density of PT-RS as a function of scheduled bandwidth

Scheduled bandwidth

Frequency density (K7 5s)

Nes1 < Nes

Nes < Nreg PT-RS is not present
Neo < Nes < Nes 2
7





This should be captured in the field description of both frequencyDensity and TimeDensity. 

Proposal 3: 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.
3   Conclusion
In this paper, we discussed various issues in DMRS-Config and PTRS-config and made the following proposals:
Proposal 1: For both DMRS-DownlinkConfig and DMRS-UplinkConfig, when maxlenth is configured with len2, both 1 symbol and 2 symbol DMRS can be scheduled to the UE and the number of symbols is determined based on the DCI; when maxlength is not configured, only 1 symbol DMRS can be scheduled to the UE. 

Proposal 2: For both DMRS-DownlinkConfig and DMRS-UplinkConfig, when single-symbol frontload DM-RS is configued, dmrs-AdditionalPosition can be ‘pos0’, ‘pos1’, ‘pos2’, and‘pos3’. When double-symbol frontload DM-RS is configued, dmrs-AdditionalPosition can be ‘pos0’, ‘pos1’.
Proposal 3: 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.
4   References
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5   Correction for 38.331

================================FIRST CHANGE=================================
–
DMRS-DownlinkConfig
The IE DMRS-DownlinkConfig is used to configure downlink demodulation reference signals for PDSCH.

DMRS-DownlinkConfig information element

-- ASN1START

-- TAG-DMRS-DOWNLINKCONFIG-START

DMRS-DownlinkConfig ::=



SEQUENCE {


dmrs-Type






ENUMERATED {type2}













OPTIONAL,
-- Need S


dmrs-AdditionalPosition



ENUMERATED {pos0, pos1, pos3}










OPTIONAL,
-- Need R


maxLength






ENUMERATED {len2}













OPTIONAL, 
-- Need S


scramblingID0





INTEGER (0..65535)













OPTIONAL, 
-- Need S


scramblingID1





INTEGER (0..65535)













OPTIONAL, 
-- Need S


phaseTrackingRS





SetupRelease { PTRS-DownlinkConfig
}








OPTIONAL,
-- Need M


...

}

-- TAG-DMRS-DOWNLINKCONFIG-STOP

-- ASN1STOP

	DMRS-DownlinkConfig field descriptions

	dmrs-AdditionalPosition
Position for additional DM-RS in DL, see Table 7.4.1.1.2-4 in 38.211. When single-symbol frontload DM-RS is configued, dmrs-AdditionalPosition can be ‘pos0’, ‘pos1’, ‘pos2’, and‘pos3’. When double-symbol frontload DM-RS is configued, dmrs-AdditionalPosition can be ‘pos0’, ‘pos1’. The four values represent the cases of 1+0, 1+1, 1+1+1. 1+1+1+1 non-adjacent OFDM symbols for DL. If the field is absent, the UE applies the value pos2.

	dmrs-Type
Selection of the DMRS type to be used for DL (see 38.211, section 7.4.1.1.1). If the field is absent, the UE uses DMRS type 1.

	maxLength
The maximum number of OFDM symbols for DL front loaded DMRS. When maxlenth is configured with len2, both 1 symbol and 2 symbol DMRS can be scheduled to the UE and the number of symbols is determined based on the DCI; when maxlength is not configured, only 1 symbol DMRS can be scheduled to the UE. Corresponds to L1 parameter 'DL-DMRS-max-len' (see 38.214, section 5.1)

	phaseTrackingRS
Configures downlink PTRS. If absent of released, the UE assumes that downlink PTRS are not present. See 38.214 section 5.1.6.3

	scramblingID0
DL DMRS scrambling initalization Corresponds to L1 parameter 'n_SCID 0' (see 38.211, section 7.4.1). When the field is absent the UE applies the value Physical cell ID (physCellId) configured for this serving cell."

	scramblingID1
DL DMRS scrambling initalization. Corresponds to L1 parameter 'n_SCID 1' (see 38.211, section 7.4.1). When the field is absent the UE applies the value (physCellId) configured for this serving cell.


=====================================SECOND CHANGE=================================

–
DMRS-UplinkConfig
The IE DMRS-UplinkConfig is used to configure  uplink demodulation reference signals for PUSCH.

DMRS-UplinkConfig information element

-- ASN1START

-- TAG-DMRS-UPLINKCONFIG-START

DMRS-UplinkConfig ::=



SEQUENCE {


dmrs-Type






ENUMERATED {type2} 












OPTIONAL,
-- Need S


dmrs-AdditionalPosition



ENUMERATED {pos0, pos1, pos3}









OPTIONAL,
-- Need R


phaseTrackingRS





SetupRelease { PTRS-UplinkConfig }








OPTIONAL,
-- Need M


maxLength






ENUMERATED {len2}












OPTIONAL, 
-- Need S


transformPrecodingDisabled






SEQUENCE {



scramblingID0





INTEGER (0..65535)











OPTIONAL,
-- Need S



scramblingID1





INTEGER (0..65535)











OPTIONAL,
-- Need S



...


}

























OPTIONAL, 
-- Need R


transformPrecodingEnabled







SEQUENCE {



nPUSCH-Identity





INTEGER(0..1007)











OPTIONAL,
-- Need S



disableSequenceGroupHopping


ENUMERATED {disabled}










OPTIONAL,
-- Need S



sequenceHoppingEnabled



ENUMERATED {enabled}










OPTIONAL,
-- Need S



...


}

























OPTIONAL, 
-- Need R


...

}

-- TAG-DMRS-UPLINKCONFIG-STOP

-- ASN1STOP

	DMRS-UplinkConfig field descriptions

	disabled
DMRS related parameters for Cyclic Prefix OFDM

	disableSequenceGroupHopping
Sequence-group hopping for PUSCH can be disabled for a certain UE despite being enabled on a cell basis. For DFT-s-OFDM DMRS when the field is absent, the UE considers group hopping to be enabled. Corresponds to L1 parameter 'Disable-sequence-group-hopping-Transform-precoding' (see 38.211, section FFS_Section)

	dmrs-AdditionalPosition
Position for additional DM-RS in UL. Corresponds to L1 parameter 'UL-DMRS-add-pos' (see Table 7.4.1.1.2-4 in 38.211) When single-symbol frontload DM-RS is configued, dmrs-AdditionalPosition can be ‘pos0’, ‘pos1’, ‘pos2’, and‘pos3’. When double-symbol frontload DM-RS is configued, dmrs-AdditionalPosition can be ‘pos0’, ‘pos1’. The four values represent the cases of 1+0, 1+1, 1+1+1. 1+1+1+1 non-adjacent OFDM symbols for UL. If the field is absent, the UE applies the value pos2.

	dmrs-Type
Selection of the DMRS type to be used for UL (see section 38.211, section 6.4.1.1.3) If the field is absent, the UE uses DMRS type 1.

	enabled
DMRS related parameters for DFT-s-OFDM (Transform Precoding)

	maxLength
The maximum number of OFDM symbols for UL front loaded DMRS. When maxlenth is configured with len2, both 1 symbol and 2 symbol DMRS can be scheduled to the UE and the number of symbols is determined based on the DCI; when maxlength is not configured, only 1 symbol DMRS can be scheduled to the UE.  Corresponds to L1 parameter 'UL-DMRS-max-len' (see 38.214, section 6.4.1.1.2)

	nPUSCH-Identity
Parameter: N_ID^(PUSCH) for DFT-s-OFDM DMRS. If the value is absent or released, the UE uses the Physical cell ID. Corresponds to L1 parameter 'nPUSCH-Identity-Transform precoding' (see 38.211, section FFS_Section)

	phaseTrackingRS
Configures uplink PTRS (see 38.211, section x.x.x.x) FFS_Ref

	scramblingID0
UL DMRS scrambling initalization for CP-OFDM Corresponds to L1 parameter 'n_SCID 0' (see 38.214, section 6.4.1.1.2) When the field is absent the UE applies the value Physical cell ID (physCellId)

	scramblingID1
UL DMRS scrambling initalization for CP-OFDM. Corresponds to L1 parameter 'n_SCID 1' (see 38.214, section 6.4.1.1.2) When the field is absent the UE applies the value Physical cell ID (physCellId)

	sequenceHoppingEnabled
Determines if sequence hopping is enabled or not. For DFT-s-OFDM DMRS. If the field is absent, the UE considers sequence hopping to be disabled. Corresponds to L1 parameter 'Sequence-hopping-enabled-Transform-precoding' (see 38.211, section FFS_Section)


===============================THIRD CHANGE====================================

–
PTRS-DownlinkConfig
The IE PTRS-DownlinkConfig is used to configure downlink phase tracking reference signals (PTRS) (see 38.214 section5.1.6.3)

PTRS-DownlinkConfig information element

-- ASN1START

-- TAG-PTRS-DOWNLINKCONFIG-START

PTRS-DownlinkConfig ::= 


SEQUENCE {


frequencyDensity




SEQUENCE (SIZE (2)) OF INTEGER (1..276)








OPTIONAL,
-- Need S


timeDensity






SEQUENCE (SIZE (3)) OF INTEGER (0..29)








OPTIONAL, 
-- Need S


epre-Ratio





INTEGER (0..3)














OPTIONAL,
-- Need S


resourceElementOffset



ENUMERATED { offset01, offset10, offset11 }







OPTIONAL,
-- Need S


...

}

-- TAG-PTRS-DOWNLINKCONFIG-STOP

-- ASN1STOP

	PTRS-DownlinkConfig field descriptions

	epre-Ratio
EPRE ratio between PTRS and PDSCH. Value 0 correspond to the codepoint "00" in table 4.1-2. Value 1 corresponds to codepoint "01" If the field is not provided, the UE applies value 0. Corresponds to L1 parameter 'DL-PTRS-EPRE-ratio' (see 38.214, section 4.1)

	frequencyDensity
Presence and  frequency density of DL PT-RS as a function of Scheduled BW If the field is absent, the UE uses K_PT-RS = 2. Corresponds to L1 parameter 'DL-PTRS-frequency-density-table' (see 38.214, section 5.1). If the field indicates that 'PT-RS not present', the UE shall assume that PT-RS is not present.


	resourceElementOffset
Indicates the subcarrier offset for DL PTRS. If the field is absent, the UE applies the value offset00. Corresponds to L1 parameter 'DL-PTRS-RE-offset' (see 38.214, section 5.1.6.3)

	timeDensity
Presence and time density of DL PT-RS  as a function of MCS. The value 29 is only applicable for MCS Table 5.1.3.1-1 (38.214) If the field is absent, the UE uses L_PT-RS = 1. Corresponds to L1 parameter 'DL-PTRS-time-density-table' (see 38.214, section 5.1) If the field indicates that 'PT-RS not present', the UE shall assume that PT-RS is not present.


====================================FOURTH CHANGE==================================
–
PTRS-UplinkConfig
The IE PTRS-UplinkConfig is used to configure uplink Phase-Tracking-Reference-Signals (PTRS).

PTRS-UplinkConfig information element

-- ASN1START

-- TAG-PTRS-UPLINKCONFIG-START

PTRS-UplinkConfig ::= 




SEQUENCE { 


modeSpecificParameters




CHOICE {



cp-OFDM








SEQUENCE {




frequencyDensity





SEQUENCE (SIZE (2)) OF INTEGER (1..276)




OPTIONAL,
-- Need S




timeDensity







SEQUENCE (SIZE (3)) OF INTEGER (0..29)




OPTIONAL, 
-- Need S




maxNrofPorts






ENUMERATED {n1, n2},




resourceElementOffset




ENUMERATED {offset01, offset10, offset11 }



OPTIONAL,
-- Need S




ptrs-Power







ENUMERATED {p00, p01, p10, p11}



},



dft-S-OFDM







SEQUENCE {




sampleDensity





SEQUENCE (SIZE (5)) OF INTEGER (1..276),




timeDensityTransformPrecoding

ENUMERATED {d2}











OPTIONAL
-- Need S



}


}

























OPTIONAL,
-- Need M


...

}

-- TAG-PTRS-UPLINKCONFIG-STOP

-- ASN1STOP

	PTRS-UplinkConfig field descriptions

	cp-OFDM
Configuration of UL PTRS for CP-OFDM

	dft-S-OFDM
Configuration of UL PTRS for DFT-S-OFDM.

	frequencyDensity
Presence and  frequency density of UL PT-RS for CP-OFDM waveform as a function of scheduled BW If the field is absent, the UE uses K_PT-RS = 2. Corresponds to L1 parameter 'UL-PTRS-frequency-density-table' (see 38.214, section 6.1) If the field indicates that 'PT-RS not present', the UE shall assume that PT-RS is not present.

	maxNrofPorts
The maximum number of UL PTRS ports for CP-OFDM. Corresponds to L1 parameter 'UL-PTRS-ports' (see 38.214, section 6.2.3.1)

	ptrs-Power
UL PTRS power boosting factor per PTRS port. Corresponds to L1 parameter 'UL-PTRS-power' (see 38.214, section 6.1, table 6.2.3-5)

	resourceElementOffset
Indicates the subcarrier offset for UL PTRS for CP-OFDM. Corresponds to L1 parameter 'UL-PTRS-RE-offset' (see 38.214, section 6.1)

	sampleDensity
Sample density of PT-RS for DFT-s-OFDM, pre-DFT, indicating a set of thresholds T={NRBn,n=0,1,2,3,4}, that indicates dependency between presence of PT-RS and scheduled BW and the values of X and K the UE should use depending on the scheduled BW according to the table in 38.214 

FFS_Section. Corresponds to L1 parameter 'UL-PTRS-pre-DFT-density' (see 38.214, section 6.1, 6.2.3-3)

	timeDensity
Presence and time density of UL PT-RS for CP-OFDM waveform as a function of MCS If the field is absent, the UE uses L_PT-RS = 1. Corresponds to L1 parameter 'UL-PTRS-time-density-table' (see 38.214, section 6.1) If the field indicates that 'PT-RS not present', the UE shall assume that PT-RS is not present.

	timeDensityTransformPrecoding
Time density (OFDM symbol level) of PT-RS for DFT-s-OFDM. If the field is absent, the UE applies value d1. Corresponds to L1 parameter 'UL-PTRS-time-density-transform-precoding' (see 38.214, section 6.1)


================================END OF CHANGES====================================
3GPP


