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1 [bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
In RAN1 NR adhoc#2, the agreements regarding CP-OFDM DMRS are as following:
Agreements:
· The working assumption made in RAN1#89 for DM-RS is updated and agreed as follows for CP-OFDM:
· A UE is configured by higher layers with DMRS pattern either from the front-loaded DMRS Configuration type 1 or from the front-loaded DMRS Configuration type 2 for DL/UL:
· Configuration type 1:
· One symbol:
· Comb 2 + 2 CS, up to 4 ports
· Two symbols:
· Comb 2 + 2 CS + TD-OCC ({1 1} and {1 -1}), up to 8 ports
· Note: It should be possible to schedule up to 4 ports without using both {1,1} and {1,-1}.
· Configuration type 2:
· One symbol:
· 2-FD-OCC across adjacent REs in the frequency domain, up to 6 ports
· Two symbols:
· 2-FD-OCC across adjacent REs in the frequency domain + TD-OCC (both {1,1} and {1,-1}) up to 12 ports
· Note: It should be possible to schedule up to 6 ports without using both {1,1} and {1,-1}.
· From UE perspective, frequency domain CDMed DMRS ports are QCLed.
· FFS: Whether the front-load DMRS configuration type for a UE for UL and DL can be different or not.
· Note: If there are significant complexity/performance issues involved in the above agreements, down-selection can still be discussed
In this contribution, we discuss the signaling to indicate DL DMRS resource.
2 Discussion
2.1 DL DMRS table design for CS/comb/TD-OCC
For DL, the port to orthogonal resource mapping can be predefined in specification or configured by RRC signaling. The mapping is highly related to the mapping order of CS/comb/TD-OCC. There are 6 different mapping orders.  As a result, there are six different kinds of port-resource mappings.
For example, when the mapping order is CS->comb->TD-OCC, the port to resource mapping is given by the following table:
Table 1. Port to resource mapping for CS/comb/TD-OCC
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With the port to resource mapping, gNB can indicate UE the DMRS ports and transmission layers at the same time. An example table is as follows:
Table 2. DMRS ports and transmission layer indication for CS/comb/TD-OCC
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With this table, SU with up to 8 layers can be supported. At most 4 UEs can be multiplexed for MU MIMO. When each of the 4 UEs uses 1 layer transmission, the total number of layers is 4. When each of the 4 UEs uses 2 layer transmission, the total number of layers is 8. When each UE is 4 layer transmission, at most two UEs can be paired together for MU transmission.
Proposal 1: Support table 11 for DMRS ports indication for CS/comb/OCC.
2.2 DL DMRS table design for FDM/FD-OCC/TD-OCC
Similar to Section 2.1, the mapping order or port to resource mapping for CS/comb/OCC can be defined in the specification or configured by RRC signaling.
An example port to resource mapping is shown as follows:
Table 3. Port to resource mapping for FDM/FD-OCC/TD-OCC
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With the port to resource mapping in table 12, the DCI port and transmission layer can be constructed as follows:
Table 4. DMRS ports and layer indication for FDM/FD-OCC/TD-OCC
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With Table 4, SU can support up to 8 layers. When each UE is 1 layer, MU can support up to 12 layers with 12 UEs. When each UE is 2 layers, MU can support up to 12 layers with 6 UEs. When each UE is 4 layers, MU can support up to 12 layers with 3 UEs. The table can also support MU of index 3 and index 25, that is one UE with 4 layers, and another UE with 8 layers for MU transmission.
The DMRS port and layer indication can be carried by DCI to schedule the transmission.
For CP-OFDM, both CS/comb/TD-OCC and FDM/FD-OCC/TD-OCC can be supported for both DL and UL. However, table 2 and table 4 sizes are different. Table 2 is a subset of table 4. To design a common DMRS port/layer indication table, table 4 like table can be adopted for both DMRS types of configurations. To save signaling overhead, separate DMRS port/layer indication tables can also be considered, and the choice of specific DMRS port/layer indication table is given by RRC signaling which indicates which type of DMRS configuration is to be used.
Proposal 2: Support table 4 to indicate DMRS ports for FDM/FD-OCC/TD-OCC.
3 Conclusion
In this contribution, we discussed the signaling to indicate the DL DMRS resources for both types of configurations, and our proposals are as following:
Proposal 1: Support table 2 for DMRS ports indication for CS/comb/OCC.
Proposal 2: Support table 4 to indicate DMRS ports for FDM/FD-OCC/TD-OCC.
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