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1. Introduction
This contribution provides some text proposals on specifications for DMRS design.
2. Discussion
· Issue 1 on sequence of UL DMRS
For UL DMRS, if group hopping or sequence hopping is enabled, and two front-load DMRS is configured, different DMRS sequences would be used in the two DMRS symbols. Then if the UE is multiplexed with another UE with different bandwidths (as well as different DMRS sequences), OCC cannot be adopted to remain the orthogonality between the two UEs. It would lead to scheduling restriction at gNB or some performance loss in MU-MIMO scenarios. Hence, it is propose to use the same DMRS sequence across two front-load DMRS.
Proposal: If group hopping or sequence hopping is enabled, the same DMRS sequence is used across two adjacent symbols.

· Issue 2 on power control of UL/DL DMRS
There are some issues on description of transmit power for UL and DL DMRS in 38.211 and 38.214:
· 
The amplitude scaling factor  for UL DMRS should consider not only PUSCH power control in 38.213, but also power boosting of DMRS as described in clause 6.2.2 of 38.214.
· The description of PDSCH (DMRS) transmit power is captured in 38.214 but not 38.213.
· 



In 38.214, the ratio of DMRS EPRE to PDSCH/PUSCH EPRE is defined as [in dB] and may lead to confusion with and  in 38.211, which is expressed as amplitude of DMRS. It is proposed to delete the in 38.214.

/************************* Start of Text Proposal for 38.211 ************************/
[bookmark: _Toc500952685]6.4.1.1.3	Precoding and mapping to physical resources


The intermediate quantity  shall be precoded, multiplied with the amplitude scaling factor  in order to conform to the transmit power specified in [5, TS 38.213] and clause 6.2.2 of [6, TS 38.214], and mapped to physical resources according to


/******************************* omitted part *******************************/
[bookmark: _Toc500952735]7.4.1.1.2	Mapping to physical resources
The UE shall assume the PDSCH DM-RS being mapped to physical resources according to configuration type 1 or configuration type 2 as given by the higher-layer parameter DL-DMRS-config-type.



The UE shall assume the sequence  is scaled by a factor  to conform with the transmission power specified in [56, TS38.213214] and mapped to resource elements  according to…
/************************* End of Text Proposal for 38.211 ************************/
/************************* Start of Text Proposal for 38.214 ************************/
[bookmark: _Toc501048154]4.1	Power allocation for downlink 

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



/******************************* omitted part *******************************/
[bookmark: _Toc501048224]6.2.2	UE DM-RS transmission procedure

For uplink DM-RS with PUSCH, the UE may assume the ratio of PUSCH EPRE to DM-RS EPRE ([dB]) is given by Table 6.2.2-1 according to the number of DM-RS CDM groups without data as signalled by DCI [5, TS 38.212]. 
Table 6.2.2-1: The ratio of PUSCH 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



/************************* End of Text Proposal for 38.214 ************************/

· Issue 3 on UL/DL DMRS pattern

In current table for DMRS pattern, two symbol front-load DMRS is allowed for PDSCH/PUSCH mapping type A with PDSCH/PUSCH duration equal to 4. However, the first DMRS symbol l_0 is configured by RRC which could be 2 or 3. When , it is impossible to support two DMRS symbols with only 4 PDSCH/PUSCH symbols. This case should be avoided. 

/************************* Start of Text Proposal for 38.211 ************************/
6.4.1.1.3	Precoding and mapping to physical resources


The time-domain index  and the supported antenna ports  are given by Tables 6.4.1.1.3-3 through 6.4.1.1.3-6:
-	if the higher-layer parameter UL-DMRS-max-len 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 UL-DMRS-max-len is equal to 2 and frequency hopping is disabled, the associated DCI determines whether single-symbol or double-symbol DM-RS shall be used. For PUSCH duration of 4 symbols, double-symbol DM-RS is not supported when .

-	if frequency hopping is enabled according to clause 7.3.1.1.2 in [5, TS 38.212], Table 6.4.1.1.3-6 shall be used. If , only UL-DMRS-add-pos equal to 0 is supported. 
/******************************* omitted part *******************************/
7.4.1.1.2	Mapping to physical resources


The time-domain index  and the supported antenna ports  are given by Table 7.4.1.1.2-5 where 
-	single-symbol DM-RS is used if the higher-layer parameter DL-DMRS-max-len is equal to 1

-	single-symbol or double-symbol DM-RS is determined by the associated DCI if the higher-layer parameter DL-DMRS-max-len is equal to 2. For PDSCH duration of 4 symbols, double-symbol DM-RS is not supported when .
/************************* End of Text Proposal for 38.211 ************************/

· Issue 4 on editorial correction
Some editorial correction to UL DMRS in 38.211 is shown here. 
/************************* Start of Text Proposal for 38.211 ************************/
[bookmark: _Toc500952682]6.4.1.1.3	Precoding and mapping to physical resources


The time-domain index  and the supported antenna ports  are given by Tables 6.4.1.1.3-3 through 6.4.1.1.3-6:
-	if the higher-layer parameter UL-DMRS-max-len 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 UL-DMRS-max-len 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 frequency hopping is enabled according to clause 7.3.1.1.2 in [54, TS 38.212], single-symbol DMRS and Table 6.4.1.1.3-6 shall be used. If , only UL-DMRS-add-pos equal to 0 is supported. 
/******************************* omitted part *******************************/
Table 6.4.1.1.3-5: PUSCH DM-RS time index .
	DM-RS duration
	
	Supported antenna ports 

	
	
	Configuration type 1
	Configuration type 2

	single-symbol DM-RS
	0
	0 – 3
	0 – 5

	double-symbol DM-RS
	0, 1
	0 – 7
	0 – 11



/************************** End of Text Proposal for 38.211*************************/
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