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1. Introduction
[bookmark: _GoBack]At RAN4#88, following agreements were reached regarding the number of DM-RS [1].
· DMRS
· Type 1 single symbol front loaded
· 1 additional DMRS for Low (5/10Hz) and Medium (100 Hz) Speed scenarios 
· i.e. for full DL slots OFDM symbols with DMRS: #2 and #9 
· 2 additional DMRSs for High (400 Hz) Speed scenarios
· i.e. for full DL slots OFDM symbols with DMRS: #2, #6 and #9
· FDM is applied between DMRS and data for test cases with 1 Layer and 2 Layers

In this contribution, we discuss issues on test coverage of DM-RS configurations for RAN4 test.
2. Discussion
Issue 1: TDD Config.
We have following 6 TDD configurations for 30kHz SCS for FR1:

1) 7DS2U, S=6d+4g+4u
2) DDDSU, S=10d+2g+2u
3) DDDSUDDSUU, S=10d+2g+2u
4) DSUU, S=12d+2g+0u
5) DDSU, S=10d+2g+2u
6) DS1S2U, S1=10d+2g+2u, S2 = 12d+2g+0u

Among them, there are four slot configurations that includes DL symbols as follows.

a) D=14d
b) S=6d+4g+4u
c) S=10d+2g+2u
d) S=12d+2g+0u

Table I shows the number of additional DM-RSs configured for the test. For slot pattern (a), (b) and (c), both of the 1 and 2 additional DM-RS configurations are tested (Note: For pattern (b) with six downlink symbols, the number of additional DM-RS will be zero irrespective of the number of configured additional DM-RS based on the RAN1 specification [2]). On the other hand, for slot config (d), a test case with one additional DM-RS is missing. Considering test coverage point of view, it is better to have a test for that configurations.


Table I: Number of configured additional DM-RS for each special slot pattern
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Observation 1: A test case with 1 additional DM-RS is missing for special slot configuration 12d+2g+0u, i.e., missing from DSUU and DS1S2U. 
Observation 2: It is desired to have a test case with one additional DM-RS for 12d+2g+0u slot configuration.


Issue 2: High-speed support
Based on the agreements by the last meeting, for the FR1 normal PDSCH demodulation tests, 1 additional DM-RS is used for the Doppler frequency of 5, 10 and 100 Hz, while 2 additional DM-RS is used for that of 400 Hz. Two additional DM-RS is effective when channel fluctuation is fast and it seems reasonable to specify high-speed requirements using 2 additional DM-RSs. On the other hand, in the real system, it might not be easy to estimate UE speed and switch the number of additional DM-RSs properly. In addition, the number of high-speed UEs are not always large. For instance, for indoor scenarios, almost all UEs are low mobility. Similarly, even for the urban and rural scenarios, most of the UEs are low-to-mid speed, while there are some high-speed UEs in trains or cars in highways. Considering the number of high-speed UEs, it might not be easy to implement UE speed estimation and RRC re-configuration of the number of additional DM-RSs. In this sense, we might have scenarios for high speed UEs, which is supported with one additional DM-RSs. Furthermore, in the previous meetings, e.g., RAN4 #88 meeting, link simulation results were presented, which show feasibility to apply 1 additional DM-RS for high-speed scenarios. Based on the discussion above, we observe and propose followings.

Observation 3: High-speed (Doppler frequency of 400 Hz) test is designed with 2 additional DM-RSs.
Observation 4: In the real deployment, there can be high-speed UEs supported by 1 additional DM-RS.
Observation 5: It is desired to have a test case with 1 additional DM-RS for 400Hz Doppler frequency scenario.
Proposal: For FR1 DSUU test, the number of additional DM-RS is changed to one. 
· Alt. 1: TDL-A 30ns 10Hz
· Alt. 2: TDL-B 100ns, 400 Hz

3. Conclusion
In this contribution, we presented our views on DM-RS configurations. Our observations and proposal are shown as follows.
Observation 1: A test case with 1 additional DM-RS is missing for special slot configuration 12d+2g+0u, i.e., missing from DSUU and DS1S2U. 
Observation 2: It is desired to have a test case with one additional DM-RS for 12d+2g+0u slot configuration.

Observation 3: High-speed (Doppler frequency of 400 Hz) test is designed with 2 additional DM-RSs.
Observation 4: In the real deployment, there can be high-speed UEs supported by 1 additional DM-RS.
Observation 5: It is desired to have a test case with 1 additional DM-RS for 400Hz Doppler frequency scenario.
Proposal: For FR1 DSUU test, the number of additional DM-RS is changed to one. 
· Option 1: TDL-A 30ns 10Hz
· Option 2: TDL-B 100ns, 400 Hz
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