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1. Introduction
At the RAN1 meeting AH 1801, we have reached the following agreements concerning DM-RS discussion [1]:
	Agreement:

Remove  from the equation in Section 5.2.2 in 38.211. 


adding  to the corresponding formula similar to CP-OFDM.
Agreement:
The following working assumption is confirmed: 
For DMRS sequence of PDSCH/PUSCH CP-OFDM:
· for PDSCH carrying RMSI, the DMRS sequence generation 
· uses the lowest PRB of CORESET signaled in the PBCH
· for PDSCH/PUSCH before RRC configuration, and for PDSCH/PUSCH after RRC configuration, the DMRS sequence generation
· uses the lowest subcarrier of the reference PRB [point A] (i.e. PRB0 in previous agreements)
· Note: this implements the previous agreement “resource specific w.r.t to a wideband CC from network perspective”.
Agreement:
Agree on the following text proposal in Sect 6.4.1.1.3, in 38.211:

“If transform precoding is not enabled, the reference point for  is subcarrier 0 in common resource block 0, otherwise the subcarrier 0 of the lowest-numbered resource block of the scheduled PUSCH allocation.”
Agreement:
Capture the following description in the last paragraph of section 6.2.2 in 38.214. 
· If a UE transmitting PUSCH is configured with the higher layer parameter UL-PTRS-present, the UE may assume that the following configurations are not occurring simultaneously for the transmitted PUSCH.
· 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 PT-RS is transmitted from the UE.
Agreement:
Agree to the following text proposal:
[bookmark: _Toc500953346][bookmark: OLE_LINK66][bookmark: _Toc500953349]For section 7.3.1.1.2 in 38.212:

-	DMRS sequence initialization – 0 if the higher layer parameter PUSCH-tp= Enabled or 1 bit if the higher layer parameter PUSCH-tp= Disabled for  selection defined in section 7.4.1.1.1 of TS38.211.
For section 7.3.1.2.2 in 38.212:

[bookmark: OLE_LINK19]-	DMRS sequence initialization – 1 bit for  selection defined in section 7.4.1.1.1 of TS38.211.
Agreement:
Agree to the following text proposal for Sect 7.4.1.1.2, in 38.211:

For PDSCH mapping type B with duration of 2, 4, or 7 OFDM symbols, and the PDSCH allocation collides with resources reserved for a CORESET,  shall be incremented such that the first DM-RS symbol occurs immediately after the CORESET.
· If PDSCH duration is 4 symbols, UE does not expect to receive a DM-RS symbol beyond the third symbol,
· If PDSCH duration is 7 symbols, UE does not expect to receive the front-load DM-RS beyond the forth symbol 
· If one additional DM-RS is configured, it may only be transmitted in the 5th or 6th symbol with respect to the front-load DMRS symbol, otherwise it is not transmitted.
For PDSCH mapping type B, if the PDSCH duration is 2 or 4 OFDM symbols, only single-symbol DM-RS is supported.
Agreement:
Agree to the following text proposal for Sect 5.1.6.2 in 38.214:
The UE is not expected to assume co-scheduled UE(s) with different DMRS configuration with respect to the actual number of front-loaded DMRS symbol(s), the number of additional DMRS, the DMRS symbol location, and DMRS configuration type as described in Subclause 7.4.1.1 of [4, TS 38.211].
Agreement:
Agree to the following text proposal and the agreement should be part of LS to RAN2:
For Section 6.4.1.1.1 in 38.211:
If transform precoding for PUSCH is enabled, the reference-signal sequence  shall be generated according to
	   	
where  is given by clause 5.2.2 with . 
The sequence group , where  is , if is given by higher layer parameter nPUSCH-Identity-Transform-precoding, otherwise .
· If neither group hopping, nor sequence hopping shall be used, 
, .
· If group hopping but not sequence hopping shall be used,
, 
where the pseudo-random sequence  is defined by clause 5.2.1 and shall be initialized with  at the beginning of each radio frame.
· If sequence hopping but not group hopping shall be used,
for  otherwise 
where the pseudo-random sequence  is defined by clause 5.2.1 and shall be initialized with  at the beginning of each radio frame.
Agreement:
TP for section 64.1.1.3:
Update the formula of mapping the sequence in Sect 6.4.1.1.3, in 38.211 when transform precoding is enabled by adding  to the corresponding formula similar to CP-OFDM.
Conclusion
Specification should be revised to place the UL DMRS precoding after physical resource mapping and update UL DMRS port definition
Relevant tdoc# R1-1801242, R1-1801035, and R1-1801093
Working Assumption
Text proposal for Section 6.2.2 of 38.214 	
6.2.2	UE DM-RS transmission procedure
< Unchanged parts are omitted >
If frequency hopping flag as defined in Subclause 7.3.1.1.2 of [5, TS 38.212] is enabled for PUSCH, the UE shall transmit either one single-symbol front-load DM-RS symbol when the higher layer parameters UL-DMRS-add-pos=0 in each hop, otherwise single-symbol front-load DM-RS symbol with one single-symbol additional DM-RS symbol in the 5th symbol with respect to the front-load DMRS symbol in each hop if within the PUSCH allocation of each hop.
< Unchanged parts are omitted >


In this contribution, we provide our views on the remaining details on the DM-RS design.
2. Views on remaining details for DM-RS design.
2.1. DM-RS for PUSCH with frequency hopping
In previous meeting, the following working assumption is made.
	Working Assumption
Text proposal for Section 6.2.2 of 38.214 	
6.2.2	UE DM-RS transmission procedure
< Unchanged parts are omitted >
If frequency hopping flag as defined in Subclause 7.3.1.1.2 of [5, TS 38.212] is enabled for PUSCH, the UE shall transmit either one single-symbol front-load DM-RS symbol when the higher layer parameters UL-DMRS-add-pos=0 in each hop, otherwise single-symbol front-load DM-RS symbol with one single-symbol additional DM-RS symbol in the 5th symbol with respect to the front-load DMRS symbol in each hop if within the PUSCH allocation of each hop.
< Unchanged parts are omitted >


It seems a bit confusing to say “5th symbol with respect to the front-load DMRS symbol in each hop”. For example, when front-load DM-RS is mapped on 0th symbol, it may be seen as additional DM-RS is mapped on 5th symbol. However, actual additional DM-RS location is as shown in Fig.1. It can be described as “l0th and (l0+4)th symbol in each hop. l0 is location of front-load DM-RS symbol” or something like that. In addition, many other descriptions on DM-RS mapping are captured in 38.211. It may be better that this DM-RS positions is captured in 38.211 as Table.1. Therefore we propose to change the text as follows:

Proposal 1:
· For the text related to the positions of DM-RS for PUSCH with frequency hopping, we make the following text proposal (changes shown in green):
Text proposal for Section 6.2.2 of 38.214 	
6.2.2	UE DM-RS transmission procedure
< Unchanged parts are omitted >
If frequency hopping flag as defined in Subclause 7.3.1.1.2 of [5, TS 38.212] is enabled for PUSCH, the UE shall transmit either one single-symbol front-load DM-RS symbol when the higher layer parameters UL-DMRS-add-pos=0 in each hop, otherwise single-symbol front-load DM-RS symbol with one single-symbol additional DM-RS symbol in the 5th symbol with respect to the front-load DMRS symbol in each hop if within the PUSCH allocation of each hop.
< Unchanged parts are omitted >

 Text proposal for Section 6.4.1.1.3 of 38.211 	
6.4.1.1.3	Mapping to physical resources
< Unchanged parts are omitted >

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, 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 and 6.4.1.1.3-X. For PUSCH mapping type A, 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  and the supported antenna ports  are given by Tables 6.4.1.1.3-3 through 6.4.1.1.3-5:
-	if frequency hopping flag as defined in Subclause 7.3.1.1.2 of [5, TS 38.212] is enabled for PUSCH, Table 6.4.1.1.3-X shall be used.
-	otherwise, if the higher-layer parameter UL-DMRS-max-len is equal to 1, the tables shall be used according to single-symbol DM-RS
-	otherwise, 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.
< Unchanged parts are omitted >

Table 6.4.1.1.3-X: PUSCH DM-RS positions  for frequency hopping
	PUSCH duration in each hop
	
DM-RS positions 

	
	PUSCH mapping type A
	PUSCH mapping type B

	
	DL-DMRS-add-pos
	DL-DMRS-add-pos
	DL-DMRS-add-pos

	
	
(=2)
	
(=3)
	

	
	0
	1
	2
	3
	0
	1
	2
	3
	0
	1
	2
	3

	≤4
	

	-
	-
	-
	

	-
	-
	-
	0
	-
	-
	-

	5
	

	-
	-
	-
	

	-
	-
	-
	0
	4
	-
	-

	6
	

	-
	-
	-
	

	-
	-
	-
	0
	4
	-
	-

	7
	

	
+4
	-
	-
	

	-
	-
	-
	0
	4
	-
	-


< Unchanged parts are omitted >

[image: C:\Users\5968448\OUT\図1.emf]
Figure 1: PUSCH with frequency hopping DM-RS positions.
2.2. DMRS locations for PDSCH/PUSCH smaller than the current specified durations
Though the processing when the number of PDSCH/PUSCH is less than the smallest value defined for given number of RRC configured additional DM-RS was discussed in the previous RAN1 meeting and email discussion, it is not concluded yet. Regarding this issue, we can start discussion based on the alternatives identified in the e-mail discussion.
Alt. 1: The UE does not expect to be scheduled a duration of PDSCH/PUSCH less than minimum supported value specified for the higher layer parameters for the number of additional DMRS.

Alt. 2: If the UE has been configured with DL/UL-DMRS-add-pos = X, the UE can expect that the minimum PDSCH/PUSCH duration is the minimum supported PDSCH/PUSCH duration defined for DL/UL-DMRS-add-pos=X-1. If the scheduled duration of PDSCH/PUSCH is less than the minimum supported value specified for the semi-statically configured DL-DMRS-add-pos X, the number of DMRS for DL/UL-DMRS-add-pos=X-1 is transmitted on the specified location.

Alt. 3: If the scheduled duration of PDSCH/PUSCH is less than the minimum supported value defined for semi-statically configured DL/UL-DMRS-add-pos, the maximum number of DMRS that can be supported for the scheduled duration of PDSCH/PUSCH is transmitted on the specified location.
The Alt. 1 degrades the scheduling flexibility in terms of dynamic switching of PDSCH/PUSCH durations. For example, when three additional DM-RS is configured, the PDSCH duration can be allowed only 12, 13 or 14 symbols, while other alternatives allow the scheduling by the number of symbols smaller than 12 symbols. Comparing Alt. 2 to Alt. 3, the scheduling flexibility of Alt. 2 is limited compared to Alt. 3, since Alt. 2 only allows applying the number of additional DM-RS of X-1, where X is the number of additional DM-RS configured by RRC. Hence, we slightly prefer Alt. 3.
Proposal 2:
· If the scheduled duration of PDSCH/PUSCH is less than the minimum supported value defined for semi-statically configured DL/UL-DMRS-add-pos, the maximum number of DMRS that can be supported for the scheduled duration of PDSCH/PUSCH is transmitted on the specified location.
[image: C:\Users\5968448\Documents\5G標準化\RS構成\201802 RAN1#92\DM-RS\図3.emf]
Figure 2: DMRS locations for PDSCH/PUSCH smaller than the current specified durations
2.3. [bookmark: _GoBack]DMRS-Related Parameters in RMSI
In LTE, SIB2 indicates PDSCH-ConfigCommon and power ratio between CRS and PDSCH is informed. This kind of information is helpful to enhance performance between SIB2 and RRC configuration. In the previous meetings, DM-RS related parameters before RRC signaling have been agreed (configuration type 1 with two additional DM-RSs). We can also consider indicating DM-RS configuration with RMSI and achieve efficient communication for OSI, paging and message 2/4. Possible parameters include DM-RS config. type and the number of additional DM-RS.
Proposal 3: 
· Consider indicating DM-RS configuration parameters in RMSI such as DM-RS config. type and the number of additional DM-RS.

Summary
In this contribution, we have presented our views on remaining details on DM-RS, and then made the following proposals. 
Proposal 1:
· For the text related to the positions of DM-RS for PUSCH with frequency hopping, we make the following text proposal (changes shown in green):
Text proposal for Section 6.2.2 of 38.214 	
6.2.2	UE DM-RS transmission procedure
< Unchanged parts are omitted >
If frequency hopping flag as defined in Subclause 7.3.1.1.2 of [5, TS 38.212] is enabled for PUSCH, the UE shall transmit either one single-symbol front-load DM-RS symbol when the higher layer parameters UL-DMRS-add-pos=0 in each hop, otherwise single-symbol front-load DM-RS symbol with one single-symbol additional DM-RS symbol in the 5th symbol with respect to the front-load DMRS symbol in each hop if within the PUSCH allocation of each hop.
< Unchanged parts are omitted >

Text proposal for Section 6.4.1.1.3 of 38.211 	
6.4.1.1.3	Mapping to physical resources
< Unchanged parts are omitted >

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, 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 and 6.4.1.1.3-X. For PUSCH mapping type A, 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  and the supported antenna ports  are given by Tables 6.4.1.1.3-3 through 6.4.1.1.3-5:
-	if frequency hopping flag as defined in Subclause 7.3.1.1.2 of [5, TS 38.212] is enabled for PUSCH, Table 6.4.1.1.3-X shall be used.
-	otherwise, if the higher-layer parameter UL-DMRS-max-len is equal to 1, the tables shall be used according to single-symbol DM-RS
-	otherwise, 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.
< Unchanged parts are omitted >

Table 6.4.1.1.3-X: PUSCH DM-RS positions  for frequency hopping
	PUSCH duration in each hop
	
DM-RS positions 

	
	PUSCH mapping type A
	PUSCH mapping type B

	
	DL-DMRS-add-pos
	DL-DMRS-add-pos
	DL-DMRS-add-pos

	
	
(=2)
	
(=3)
	

	
	0
	1
	2
	3
	0
	1
	2
	3
	0
	1
	2
	3

	≤4
	

	-
	-
	-
	

	-
	-
	-
	0
	-
	-
	-

	5
	

	-
	-
	-
	

	-
	-
	-
	0
	4
	-
	-

	6
	

	-
	-
	-
	

	-
	-
	-
	0
	4
	-
	-

	7
	

	
+4
	-
	-
	

	-
	-
	-
	0
	4
	-
	-


< Unchanged parts are omitted >
Proposal 2:
· If the scheduled duration of PDSCH/PUSCH is less than the minimum supported value defined for semi-statically configured DL/UL-DMRS-add-pos, the maximum number of DMRS that can be supported for the scheduled duration of PDSCH/PUSCH is transmitted on the specified location.
Proposal 3: 
· Consider indicating DM-RS configuration parameters in RMSI such as DM-RS config. type and the number of additional DM-RS.
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