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1. Introduction
This contribution provides a text proposal on specifications for DMRS design.
Agreements:
· For DFT-S-OFDM based PUSCH DMRS

· DMRS are mapped to resource elements using a comb structure (IFDMA). 

· DMRS and associated PUSCH are multiplexed in time domain

· At least the following (repetition factor, CS) combinations is supported

·  (2, 2)

· Front load DMRS is allocated to 1 or 2 OFDM symbols

· When 2 OFDM symbols are allocated, TD-OCC ({1 1} and {1 -1}) are supported for orthogonal DMRS port multiplexing.

· FFS the detailed applicability of 1 vs. 2 OFDM symbols

· FFS the location of the DMRS symbol(s)
Agreement
For 2/4/7-symbol non-slot-based scheduling, for the number of symbols of front-load DMRS

· For 2/4 symbol non-slot based scheduling, only 1-symbol front-load DMRS can be transmitted for a UE

· For 7 symbol non-slot based scheduling, either 1-symbol and 2-symbol front-load DMRS can be transmitted for a UE
Agreements:

For PDSCH:

· Supported combinations for PDSCH mapping type A:

· Starting symbol can be symbol index #0, 1, 2, 3 in a slot.

· Length of the PDSCH is at least X symbols, up to 14 symbols within a slot, such that slot boundary is not crossed 

· FFS the value of X

· Supported combinations for PDSCH mapping type B:

· Length of the PDSCH can be 2, 4, or 7 symbols.

· Starting symbol can be any position within a slot, such that slot boundary is not crossed.

Proposals:

· For PDSCH mapping type A, X = 4 as a working assumption

· In the case where PDSCH Type A < 7 symbols, the N1 is measured relative to the end of an 7-symbol PDSCH Type A reception with the same start location

· For PUSCH mapping type A, Y = 4

Discuss till next meeting

Agreements:

For PUSCH

· PUSCH mapping type A:

· Starting symbol is symbol index #0 in a slot.
· Length of the PUSCH is at least Y symbols, up to 14 symbols

· FFS the value of Y

· PUSCH mapping type B (All 105 combinations)

· Length of the PUSCH can be 2 through 14 symbols, and with 1 symbol as a working assumption
· Starting symbol can be any position within a slot, such that slot boundary is not crossed.
2. Discussion
· Issue 1 on UL DMRS
According to current agreement, only 2 cyclic shifts are supported for DFT-S-OFDM, and which cyclic shift is used for one DMRS port is decided by the mapping table. Since the DMRS configuration of type 1 DMRS for CP-OFDM is reused for DFT-S-OFDM, the RRC parameter CyclicShift-Transform-precoding is not needed.
Proposal: RRC parameter CyclicShift-Transform-precoding is not needed for DFT-S-OFDM.
· Issue 2 on UL DMRS
In current 38.211, when mapped to antenna port[image: image1.wmf]{
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, the DMRS signal in different CDM groups are summed first and then precoded. However, different CDM groups occupy different subcarriers in one OFDM symbol, and the sum is unnecessary. The DMRS in different CDM groups are respectively precoded and mapped to antenna port[image: image2.wmf]{
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/************************* Start of Text Proposal for 38.211 ************************/
6.4.1.1.2
Precoding

The reference-signal sequence [image: image3.wmf])
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where 

-
the precoding matrix [image: image6.wmf]W

 is given by clause 6.3.1.5, 
-
the set of antenna ports [image: image7.wmf]{

}

1

,...,

0

-

r

p

p

 is given by clause 6.3.1.5, and 

-
the set of antenna ports [image: image8.wmf]{
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/************************* End of Text Proposal for 38.211 ************************/
· Issue 3 on UL DMRS
The RRC parameter UL-DMRS-config-type is only applied to CP-OFDM. For DFT-s-OFDM, only type 1 DMRS is supported without any signaling.
/************************** Start of Text Proposal for 38.211*************************/
6.4.1.1.3
Mapping to physical resources

If transform precoding for PUSCH is not enabled, the precoded PUSCH DM-RS shall be mapped to physical resources according to type 1 or type 2 as given by the higher-layer parameter UL-DMRS-config-type.
If transform precoding for PUSCH is enabled, the precoded PUSCH DM-RS shall be mapped to physical resources according to type 1 below.
The UE shall map the sequence [image: image9.wmf])
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 to resource elements according to

/************************** End of Text Proposal for 38.211*************************/
· Issue 4 on UL DMRS
For PUSCH mapping type A and B with duration smaller than 5 (e.g. 2/4 symbols as agreed), no additional DMRS is present.
For PUSCH mapping type A and B with duration smaller than 7, it is no agreement that double-symbol front-load DM-RS can be configured.
/************************** Start of Text Proposal for 38.211*************************/
Table 6.4.1.1.3-3: PUSCH DM-RS positions [image: image10.wmf]l

 for single-symbol DM-RS.
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Table 6.4.1.1.3-4: PUSCH DM-RS positions [image: image37.wmf]l

 for double-symbol DM-RS.
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	PUSCH mapping type A
	PUSCH mapping type B

	
	UL-DMRS-add-pos
	UL-DMRS-add-pos

	
	0
	1
	2
	3
	0
	1
	2
	3

	≤6
	-
	-
	
	
	-
	-
	
	

	7
	[image: image39.wmf]0

l


	-
	
	
	0
	-
	
	

	8
	[image: image40.wmf]0

l


	-
	
	
	0
	0, 5
	
	

	9
	[image: image41.wmf]0

l


	-
	
	
	0
	0, 5
	
	

	10
	[image: image42.wmf]0

l


	[image: image43.wmf]0

l

, 8
	
	
	0
	0, 7
	
	

	11
	[image: image44.wmf]0

l


	[image: image45.wmf]0

l

, 8
	
	
	0
	0, 7
	
	

	12
	[image: image46.wmf]0

l


	[image: image47.wmf]0

l

, 8
	
	
	0
	0, 9
	
	

	13
	[image: image48.wmf]0

l


	[image: image49.wmf]0

l

, 10
	
	
	0
	[0, 10]
	
	

	14
	[image: image50.wmf]0

l


	[image: image51.wmf]0

l

, 10
	
	
	[0]
	[0, 10]
	
	


/************************** End of Text Proposal for 38.211*************************/
· Issue 5 on DL DMRS
For PDSCH mapping type A and B with duration smaller than 7, double-symbol front-load DM-RS is not agreed. For PDSCH mapping type B, only duration of {2,4,7} is agreed, other value is not applied.
/************************** Start of Text Proposal for 38.211*************************/
Table 7.4.1.1.2-3: PDSCH DM-RS positions 
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 for single-symbol DM-RS.
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Table 7.4.1.1.2-4: PDSCH DM-RS positions 
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 for double-symbol DM-RS.
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/************************** End of Text Proposal for 38.211*************************/
· Issue 6 on UL DMRS
The description on 
[image: image110.wmf]DMRS
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 is missed in section 6.4.1.1.3 of 38.211. Also, 
[image: image111.wmf]DMRS
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is expressed as power in section 6.2.2 of 38.214, while it is used as amplitude in 6.4.1.1.3 of 38.211. 
/************************* Start of Text Proposal for 38.211 ************************/
6.4.1.1.3
Mapping to physical resources

The precoded PUSCH DM-RS shall be mapped to physical resources according to type 1 or type 2 as given by the higher-layer parameter UL-DMRS-config-type.

The UE shall map the sequence 
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-
if transform precoding is not enabled, 
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and the reference point for 
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 is subcarrier 0 in common resource block 0.

-
if transform precoding is enabled
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and the reference point for 
[image: image116.wmf]k

 is subcarrier 0 of the lowest-numbered resource block of the scheduled PUSCH allocation.

where 
[image: image117.wmf]D

 and 
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 are given by Tables 6.4.1.1.3-1 and 6.4.1.1.3-2 and the following conditions are fulfilled:

-
the resource elements are within the common resource blocks allocated for PUSCH transmission
Where the quantity 
[image: image119.wmf]DMRS
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 is an amplitude scaling factor to conform with the transmit power specified in clause 6.2.2 of [6, TS 38.214].
/************************* End of Text Proposal for 38.211 ************************/
/************************* Start of Text Proposal for 38.214 ************************/
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 
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) 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 7 on UL DMRS
Some editing correction to UL DMRS part in 38.211.
/************************* Start of Text Proposal for 38.211 ************************/
6.4.1.1
Demodulation reference signal for PUSCH

6.4.1.1.1
Sequence generation

6.4.1.1.1.1
Sequence generation when transform precoding is disabled

The reference signal sequence [image: image122.wmf])
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where 
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 are defined in clause 6.4.1.1.3;
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 are given by Tables 6.4.1.1.3-1 and 6.4.1.1.3-2;

-
the set of antenna ports [image: image130.wmf]{
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6.4.1.1.1.2
Sequence generation when transform precoding is enabled

/************************** omitted part *************************/
The reference signal sequence [image: image131.wmf])
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-
the antenna port [image: image139.wmf]0
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 is given by clause 6.4.1.1.2.

/************************** omitted part *************************/
6.4.1.1.3
Mapping to physical resources

The precoded PUSCH DM-RS shall be mapped to physical resources according to type 1 or type 2 as given by the higher-layer parameter UL-DMRS-config-type.

The UE shall map the sequence 
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if transform precoding is not enabled, 
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/************************** omitted part *************************/
The position(s) of the DM-RS symbols is given by [image: image143.wmf]l

 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, 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. The case UL-DMRS-add-pos equal to 3 is only supported when UL-DMRS-typeA-pos is equal to 2.

The time-domain index [image: image144.wmf]l
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 and the supported antenna ports [image: image145.wmf]j
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 are given by Tables 6.4.1.1.3-5:

-
if the higher-layer parameter UL-DMRS-max-len is equal to 1, the tables shall be used according to single-symbol DM-RS

-
if the higher-layer parameter UL-DMRS-max-len is equal to 2, the associated DCI determines whether single-symbol or double-symbol DM-RS shall be used.

/************************** omitted part *************************/
Table 6.4.1.1.3-5: PUSCH DM-RS time index [image: image146.wmf]l
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	DM-RS duration
	[image: image147.wmf]l
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	Supported antenna ports [image: image148.wmf]p
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	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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