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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”.
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 2: 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. 
PUSCH to DMRS and PDSCH to DMRS ratio for format 0_0 and 1_0
For CP-OFDM, for DCI format 0_0 and 1_0, DMRS is using DMRS Type 1 with 1 port while data are TDMed for a duration larger than 2 symbols. For DFT-S-OFDM, data is always TDMed. It needs to be clarified that in this case the DMRS/PxSCH is 3 dB, unless data are FDMed in which case it 0 dB. 
Proposal 3: Clarify the PDSCH EPRE to DMRS EPRE ratios when default DMRS pattern is sued:
· Section 5.1.6.2 in 38.214: 
“When receiving PDSCH scheduled by PDCCH with CRC scrambled by SI-RNTI, RA-RNTI, P-RNTI or TC-RNTI, or receiving PDSCH scheduling DCI format 1_0 by PDCCH with CRC scrambled by C-RNTI or CS-RNTI, receiving PDSCH before dedicated higher layer configuration of any of the parameters dmrs-AdditionalPosition, maxLength and dmrs-Type, the UE shall assume that the PDSCH is not present in any symbol carrying DM-RS and that PDSCH EPRE to DM-RS EPRE is -3 dB 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]) where PDSCH EPRE to DM-RS EPRE is 0 dB,”
· Section 6.2.2 in 38.214:
“When transmitted PUSCH is not scheduled by PDCCH format 0_1 with CRC scrambled by C-RNTI or CS-RNTI, the UE shall use single symbol front-loaded DM-RS of configuration type 1 on DM-RS port 0 and the remaining REs not used for DM-RS in the symbols are not used for any PUSCH transmission with PUSCH EPRE to DM-RS EPRE of -3 dB except for PUSCH with allocation duration of 2 or less OFDM symbols with transform precoding disabled where PUSCH EPRE to DM-RS EPRE is 0 dB, additional DM-RS can be transmitted according to the scheduling type and the PUSCH duration as specified in Table 6.4.1.1.3-3 of [4, TS38.211] for frequency hopping disabled and as specified in Table 6.4.1.1.3-6 of [4, TS38.211] for frequency hopping enabled,”

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: 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 3: Clarify the PDSCH EPRE to DMRS EPRE ratios when default DMRS pattern is sued:
· Section 5.1.6.2 in 38.214: 
“When receiving PDSCH scheduled by PDCCH with CRC scrambled by SI-RNTI, RA-RNTI, P-RNTI or TC-RNTI, or receiving PDSCH scheduling DCI format 1_0 by PDCCH with CRC scrambled by C-RNTI or CS-RNTI, receiving PDSCH before dedicated higher layer configuration of any of the parameters dmrs-AdditionalPosition, maxLength and dmrs-Type, the UE shall assume that the PDSCH is not present in any symbol carrying DM-RS and that PDSCH EPRE to DM-RS EPRE is -3 dB 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]) where PDSCH EPRE to DM-RS EPRE is 0 dB,”
· Section 6.2.2 in 38.214:
“When transmitted PUSCH is not scheduled by PDCCH format 0_1 with CRC scrambled by C-RNTI or CS-RNTI, the UE shall use single symbol front-loaded DM-RS of configuration type 1 on DM-RS port 0 and the remaining REs not used for DM-RS in the symbols are not used for any PUSCH transmission with PUSCH EPRE to DM-RS EPRE of -3 dB except for PUSCH with allocation duration of 2 or less OFDM symbols with transform precoding disabled where PUSCH EPRE to DM-RS EPRE is 0 dB, additional DM-RS can be transmitted according to the scheduling type and the PUSCH duration as specified in Table 6.4.1.1.3-3 of [4, TS38.211] for frequency hopping disabled and as specified in Table 6.4.1.1.3-6 of [4, TS38.211] for frequency hopping enabled,”
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