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1
Introduction
Though we have made several key agreements during RAN1 #92 meeting, and there are still some open issues to be clarified. In this contribution, we provided the comments and corrections on the DM-RS open issues  in the endoesed TS38.211[1] and TS38.214[2].
2
Remaining issues on additional DM-RS position
During RAN1 #92 meeting, we have made the following agreement [3]. However, there are still some FFS part and has been agreed to be determined RAN1 #92bis. 

Even though there was a concern on the processing delay when using the patterns, such time sensitive use cases can be supported by UL/DL-DMRS-add-pos = 0, and the basic performance cannot be compromised. 

Proposal 1: Open the all brackets in Tables 6.4.1.1.3-3 and 7.4.1.1.2-3 in TS38.211:

In addition, the RRC parameter of UL/DL-DMRS-add-pos can be 0 or 1 when UL/DL-DMRS-max-len equal to 2 [2], the additional column should be removed to be aligned with the text in TS38.214.
Proposal 2: Remove the case when UL-DMRS-add-pos =2 and 3 from Tables 6.4.1.1.3-4 and DL-DMRS-Add-pos = 2 from 7.4.1.1.2-4 in TS38.211:

Agreement
Text proposal for Tables 6.4.1.1.3-3, 6.4.1.1.3-4, 7.4.1.1.2-3, and 7.4.1.1.2-4 in TS38.211:
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Table 6.4.1.1.3-4: PUSCH DM-RS positions 
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Table 7.4.1.1.2-3: PDSCH DM-RS positions 
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Table 7.4.1.1.2-4: PDSCH DM-RS positions 
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Note: Some DMRS pattern(s) with no additional DMRS but configured with UL/DL add_pos larger than 0 in the above table might not have sufficient performance in high mobility scenarios  (ex:  Table 6.4.1.1.3-3, 7 symbol case) 

Note: All remaining details of the above tables will be finalized in RAN1#92bis. 
3
Default DM-RS configuration

In the current TS38.214, there are two cases for DM-RS configuration with respect to their RNTI. However, it is a bit complex to be understood, and also necessary to be updated if new RNTI hase been introduced.
In addition, there is an exception case on DM-RS configuration from the agreement in the RAN1 #92.

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

PUSCH mapping type B can span 1 to 14 symbols, and there is a possibility to schedule very short PUSCH in FR2. 
Thus, in general, we can consider data FDMed for uplink when scheduled by DCI format 0_0. 

The short PUSCH is not likely to be used for coverage limited case, DMRS power boosting gain may not be large. 

To be aligned with PDSCH type B, we propose to support data FDM for PUSCH if PUSCH duration is 3 symbol or less. 

Proposal 3: As a default configuration, support FDM for PUSCH and DMRS when PUSCH duration is 3 or less OFDM symbols . 

From the agreement, only part of parameters are set to default when PDSCH/PUSCH is scheduled by DCI format 0/1_0 even though it is CRC scrambled by C-RNTI. Because DCI format 0/1_0 with CRC scrambled by C-RNTI are used for fall-back mode, it is not clear if the existing RRC parameters are valid or not. It is also beneficial to include PUSCH scheduled by RAR as one case where default configuration is applied. 
Thus, it is clear and simple to use the default setting for all PDSCH/PUSCH scheduled by DCI format 0/1_0 regardless of RNTI which is scrambled into CRC.

Proposal 4: Define procedure of DMRS configuration not by RNTI but by DCI format.

· For PDSCH scheduled by PDCCH format 1_0 default DM-RS configuration is applied regardless what RNTI is scrambled into CRC. 
· For PUSCH scheduled by PDCCH format 0_0 or RAR, default DM-RS configuration is applied regardless what RNTI is scrambled into CRC. 

· Adopt the proposed text below.
=========================== Text Proposal for TS38.214   ==============================

5.1.6.2
DM-RS reception procedure

When receiving PDSCH scheduled by DCI format 1_0, 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

< Unchanged parts are omitted >
When receiving PDSCH scheduled by DCI format 1_1,

-
the UE may be configured with the higher layer parameter dmrs-Type, and the configured DM-RS configuration type is used for receiving PDSCH in as defined in Subclause 7.4.1.1 of [4, TS 38.211].
< Unchanged parts are omitted >
6.2.2
UE DM-RS transmission procedure

When transmitting PUSCH scheduled by RAR or DCI format 0_0, 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 except for PUSCH with allocation duration of less than 4 symbols, 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], and
-
For PUSCH with allocation duration of more than 7 symbols, the UE shall assume dmrs-AdditionalPosition=2 and up to two additional DM-RS can be transmitted according to PUSCH duration, or
-
For PUSCH with allocation duration of 7 symbols with mapping type B, the UE shall assume dmrs-AdditionalPosition=1 and one additional DM-RS can be transmitted 

-
For PUSCH with allocation duration of less than 7 symbols with mapping type B, the UE shall assume dmrs-AdditionalPosition=0 and not transmit additional DM-RS.

When transmitting PUSCH scheduled by DCI format 0_1, 
· the UE may be configured with higher layer parameter dmrs-Type, and the configured DM-RS configuration type is used for transmitting PUSCH in as defined in Subclause 6.4.1.1 of [4, TS 38.211].
< Unchanged parts are omitted >
================================= End of Text Proposal ===============================
4
Remaining issues on DM-RS sequence

During RAN1 #92, we have discussed on the DMRS sequence when group/sequence hopping is used. In order to maintain TD-OCC with two symbol front loaded DM-RS, the same sequence should be used. In addition, even for CP-OFDM, because we have agreed to use UE-specific sequence, in order to support the orthogonality from TD-OCC, the same sequence should be used for two adjacent DMRS symbols. 

Thus, we propose following

Proposal 5: When double symbol front-loaded DMRSs are scheduled, the sequence of the second DMRS symbol is the same as the first symbol for each pair of adjacent DMRS symbols.
During RAN1 #92, we have discussed on the DMRS sequence when fallback DCI is used, and the majority view was to use cell ID. As discussed before, fallback DCI is used when there is possibility to be misaligned RRC configuration between gNB and an UE. Thus, in this case, to use the default setting is more safe. Thus we propose to use the default ID for DMRS sequence when DCI format 0/1_0 is used. 

Proposal 6: When an UE is scheduled with DCI format 0_0 or 1_0, the UE shall assume 
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We have agreed to restrict the usage of nSCID only available multiple IDs are configured. In fact, because we don’t allow to use TD-OCC with higher phase noise condition, there is some limitation to increase the MU-MIMO capability. Thus, using quasi-orthogonal DMRS ports is useful to improve the system capacity especially with beamforming for reducing interference from the spatial separation gain. Though UE can be configured with the same 
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, by just allowing nSCID to be {0 or 1} without configuring multiple sequence, we can simply utilize the multiple DMRS ports for common use cases. In addition, nSCID is not conditionally included in DCI format, there is also an ambiguity when default ID is used. 
And, the latest version of RRC specification has been implemented as below[4]. The implementation already allow the option using 
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DMRS-DownlinkConfig information element

-- ASN1START

-- TAG-DMRS-DOWNLINKCONFIG-START

DMRS-DownlinkConfig ::=




SEQUENCE {


...

-- DL DMRS scrambling initalization


-- Corresponds to L1 parameter 'n_SCID 0' (see 38.211, section 7.4.1)


-- When the field is absent the UE applies the value Physical cell ID (physCellId) configured for this serving cell."


scramblingID0






INTEGER (0..65535)







OPTIONAL, 
-- Need S


-- DL DMRS scrambling initalization. 

-- Corresponds to L1 parameter 'n_SCID 1' (see 38.211, section 7.4.1)


-- When the field is absent the UE applies the value (physCellId) configured for this serving cell.


scramblingID1






INTEGER (0..65535)







OPTIONAL, 
-- Need S


...
}

-- TAG-DMRS-DOWNLINKCONFIG-STOP

-- ASN1STOP

Proposal 7: Allow nSCID to be {0 or 1} regardless of configuring multiple sequences. And, adopt the text proposal below.
Proposal 8: The equation of sequence initialization for DL DMRS has not been correctly implemented. 

Use the correct equation below. (See the text proposal below)


[image: image226.wmf](

)

(

)

(

)

SCIDSCID

17slot31

initsymbs,fIDIDSCID

21212mod2

nn

cNnlNNn

m

=+++++


================================= Text Proposal for TS38.211 ===============================

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
If transform precoding for PUSCH is not enabled, the sequence 
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 is defined in clause 5.2.1. The pseudo-random sequence generator shall be initialized with
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where 
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 is the OFDM symbol number within the slot, 
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, is given by the higher-layer parameter UL-DMRS-Scrambling-ID if provided and the PUSCH is scheduled by DCI format 0_1.
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 is indicated by the DMRS sequence initialization field in the DCI Format 0_1 in 3GPP TS 38.212 [X] associated with the PUSCH transmission.
< Unchanged parts are omitted >
7.4.1.1
Demodulation reference signals for PDSCH

7.4.1.1.1
Sequence generation

The UE shall assume the sequence 
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where 
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 is the OFDM symbol number within the slot, 
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 is indicated by the DMRS sequence initialization field in the DCI Format 1_1 in 3GPP TS 38.212 [X] associated with the PDSCH transmission.
================================= End of Text proposal  ===============================

5
UL antenna port indexing
Because we have two transmission mode in UL, the antenna ports of PUSCH and DMRS are not always defined together. DMRS is defined per layer, but the layer to antenna port mapping is different for UL codebook based and UL non-codebook based scheme. Different from DL, we should define UE specific antenna port mapping separately from DMRS which can be shared by multiple UEs. 

In LTE, UL antenna ports are defined with the consideration of UE’s physical antenna (10, 20, 21, 40, 41, 42, 43). This is because UL codebook based scheme has been used. If we separate DMRS and PUSCH ports, then it enables to cover both codebook-based and non-codebook based scheme without confusion. (Because we have agreed to define identity matrix for precoding matrix when non-codebook based scheme applied.)

And, SRS port can share the ports with PUSCH. 
Another way is to define antenna port separately for codebook based and non-codebook based similar to LTE DL (different antenna ports have been used for different transmission modes)

Since UL precoding is just an addition of DL chain, and to be the same for indices of DMRS ports for DL and UL, we propose to use following.

Proposal 9: Correct the misalignment of antenna port indexing in UL. 

· Antenna port from 0 for PUSCH and SRS 
· Antenna port from 1000 for UL DMRS for PUSCH
· No separate port for SRS
================================= Text Proposal for TS38.211 ===============================

6.2
Physical resources
The frame structure and physical resources the UE shall use when transmitting in the uplink transmissions are defined in Clause 4.
The following antenna ports are defined for the uplink:

-
Antenna ports starting with 0 for PUSCH and SRS
- 
Antenna ports starting with 1000 for demodulation reference signals for PUSCH

-
Antenna ports starting with 2000 for PUCCH

-
Antenna port 4000 for PRACH
================================= End of Text proposal  ===============================

6
Summary

Proposal 1: Open the all brackets in Tables 6.4.1.1.3-3 and 7.4.1.1.2-3 in TS38.211:

Proposal 2: Remove the case when UL-DMRS-add-pos =2 and 3 from Tables 6.4.1.1.3-4 and DL-DMRS-Add-pos = 2 from 7.4.1.1.2-4 in TS38.211:
Proposal 3: As a default configuration, support FDM for PUSCH and DMRS when PUSCH duration is 3 or less OFDM symbols . 

Proposal 4: Define procedure of DMRS configuration not by RNTI but by DCI format.

· For PDSCH scheduled by PDCCH format 1_0 default DM-RS configuration is applied regardless what RNTI is scrambled into CRC. 

· For PUSCH scheduled by PDCCH format 0_0 or RAR, default DM-RS configuration is applied regardless what RNTI is scrambled into CRC. 

· Adopt the proposed text below.
Proposal 5: When double symbol front-loaded DMRSs are scheduled, the sequence of the second DMRS symbol is the same as the first symbol for each pair of adjacent DMRS symbols.
Proposal 6: When an UE is scheduled with DCI format 0_0 or 1_0, the UE shall assume 
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Proposal 7: Allow nSCID to be {0 or 1} regardless of configuring multiple sequences. And, adopt the text proposal below.

Proposal 8: The equation of sequence initialization for DL DMRS has not been correctly implemented. 

Use the correct equation below. (See the text proposal below)
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Proposal 9: Correct the misalignment of antenna port indexing in UL. 

· Antenna port from 0 for PUSCH and SRS

· Antenna port from 1000 for UL DMRS for PUSCH
· No separate port for SRS
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