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Introduction
[bookmark: _Ref378529477]Several agreements and corrections were made in previous RAN1 meeting related to DMRS of PUSCH and PDSCH. In this document, we summarize our proposals related to the remaining issues. 
Maintenance of Specifications
Maintenance on DMRS port groups
The DMRS port group concept was introduced but the design has not been completed. Specifically, there is no way to signal to the UE that different QCL assumption is possible between the two DMRS port groups. The specification should not contain unfinished designs. 
Proposal 1: The concept of DMRS port groups for PDSCH should be removed from RAN1 specs (38.211-4) since the design is unfinished. Other solution is to add a statement in 38.214 that “the UE may assume that both DMRS port groups are QCLed with respect to all QCL parameters”.
DMRS pattern for broadcast/multicast/before-RRC PDSCH
It has been agreed that for the case of broadcast/multicast/before-RRC PDSCH and PDSCH Type A, 3 symbol DMRS are always present. 
	[bookmark: _Toc499836830]Agreement: 
Confirm working assumption of using configuration type 1 for slot-based broadcast/multicast PDSCH and extend this DMRS type to
· slot-based unicast PDSCH before RRC configuration and slot-based unicast PUSCH before RRC configuration (CP-OFDM and DFT-S-OFDM)
· For slot-based broadcast/multicast PDSCH and unicast PDSCH/PUSCH before RRC configuration, use two additional 1-symbol DMRS, with location of additional DMRS indicated in PDCCH following the agreed DMRS locations for unicast PDSCH/PUSCH after RRC configuration.
· 2/4/7-symbol non-slot-based scheduling for multicast/broadcast PDSCH and unicast PDSCH before RRC configuration.
· For 2/4-symbol non-slot-based scheduling, the one-symbol front-load DMRS is used for broadcast/multicast PDSCH and unicast PDSCH/PUSCH before RRC configuration.
· For 7-symbol non-slot-based scheduling, one-symbol front-load DMRS plus one additional DMRS symbol on the 5th symbol if it is part of the scheduling unit with respect to the front-load is used for broadcast/multicast PDSCH and unicast PDSCH/PUSCH before RRC configuration.
· Broadcast/multicast PDSCH and PDSCH before RRC configuration is happening, for both slot and 4/7-symbol non-slot-based, with DMRS port 0 using SU-MIMO and no PDSCH FDMed on the DMRS symbol. For 2 symbol non-slot based, there is only FDM.
· PUSCH before RRC configuration is happening, for both slot and non-slot-based, with DMRS port 0 using SU-MIMO and no PUSCH FDMed on the DMRS symbol.



However, in Section 5.1.6.2, the text does not reflect the current agreement because it says “up to two additional single-symbol DM-RS”
	[bookmark: _Hlk505765561]Section 5.1.6.2 of 38.214:
“
When receiving PDSCH scheduled by PDCCH with CRC scrambled by SI-RNTI, RA-RNTI, P-RNTI or TC-RNTI, or receiving PDSCH before dedicated higher layer configuration of any of the parameters dmrs-AdditionalPosition, DL-DMRS-max-len and dmrs-Type, the UE shall assume that the PDSCH is not present in any symbol carrying DM-RS except for PDSCH with allocation duration of 2 symbols with PDSCH mapping type B (described in subclause 7.4.1.1.2 of [4, TS 38.211]), and a single symbol front-loaded DM-RS of configuration type 1 on DM-RS port 1000 is transmitted, and that all the remaining orthogonal antenna ports are not associated with transmission of PDSCH to another UE and in addition
-	For PDSCH with mapping type A, the UE shall assume dmrs-AdditionalPosition=2 and up to two additional single-symbol DM-RS present in a slot according to the PDSCH duration indicated in the DCI as defined in Subclause 7.4.1.1 of [4, TS 38.211], and
“



Proposal 2: Remove the word “up” in the following sentence of Section 5.1.6.2 of 38.214:
· “For PDSCH with mapping type A, the UE shall assume dmrs-AdditionalPosition=2 and up to two additional single-symbol DM-RS present in a slot according to the PDSCH duration indicated in the DCI as defined in Subclause 7.4.1.1 of [4, TS 38.211], and”
Remaining items needed for specification completion
Maintenance of DMRS Symbol location tables

In previous meeting, a few brackets were added to be discussed further in the upcoming meeting. Specifically, for a duration of 8 symbols and PDSCH Type A, the following pattern is still FFS: , [7]. Our preference is to not change the agreement as it has some implications on the timing and feedback latency.

Proposal 3: No need to introduce the {, [7]} for Table 7.4.1.1.2-3 and 6.4.1.1.3-3 for the 8-symbol duration. 
DMRS port PUSCH with other RNTI beyond C-RNTI
The following  agreement was made regarding the DMRS port for PxSCH using formats 0_1 and 1_1. 

Agreement:
For PDSCH scheduled by PDCCH format 1_0 with CRC scrambled by C-RNTI, or PUSCH scheduled by PDCCH format 0_0 with CRC scrambled by C-RNTI, the following DMRS port is used
· For downlink, DMRS port 1000 is used
· For uplink, DMRS port 0000 is used
· With no data FDMed unless it is 2-symbol PDSCH Type B
· FFS: For the case of data FDMed for uplink, for the case of other RNTIs

Proposal 4: For the case of PUSCH scheduled by PDCCH with other RNTI except C-RNTI, DMRS port 0 is used with no data FDMed.
DFT-S Sequence for PUSCH
It was pointed out points out in previous meeting (ZTE/Sanechips(R1-1801586)) that symbol based sequence hopping destroys the orthogonality between MU-users which are scheduled with partial overlapping PRBs in the case of 2-symbol DMRS symbol. Note that this problem was avoided in LTE when TD-OCC was configured in the DMRS of PUSCH, and it would be best (in order to match performance) to ensure that it is also avoided in NR. Therefore, we make the following proposal:

[bookmark: _Hlk510793082]Proposal 5: Regarding group/sequence hopping and symbol index for DFT-S-OFDM PUSCH DMRS, If group hopping or sequence hopping is used, the sequence of the second DMRS symbol is the same with the first symbol for each pair of adjacent DMRS 
Conclusions
Proposal 1: The concept of DMRS port groups for PDSCH should be removed from RAN1 specs (38.211-4) since the design is unfinished. Other solution is to add a statement in 38.214 that “the UE may assume that both DMRS port groups are QCLed with respect to all QCL parameters”.
Proposal 2: Remove the word “up” in the following sentence of Section 5.1.6.2 of 38.214:
· [bookmark: _GoBack]“For PDSCH with mapping type A, the UE shall assume dmrs-AdditionalPosition=2 and up to two additional single-symbol DM-RS present in a slot according to the PDSCH duration indicated in the DCI as defined in Subclause 7.4.1.1 of [4, TS 38.211], and”


Proposal 3: No need to introduce the {, [7]} for Table 7.4.1.1.2-3 and 6.4.1.1.3-3 for the 8-symbol duration. 
Proposal 4: For the case of PUSCH scheduled by PDCCH with other RNTI except C-RNTI, DMRS port 0 is used with no data FDMed.
Proposal 5: Regarding group/sequence hopping and symbol index for DFT-S-OFDM PUSCH DMRS, If group hopping or sequence hopping is used, the sequence of the second DMRS symbol is the same with the first symbol for each pair of adjacent DMRS 
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