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1 Introduction

In RAN1 #89 meeting, the following agreement was achieved as [1]:

· In time domain, a CORESET can be configured with one or a set of contiguous OFDM symbols

·  The configuration can indicate the starting OFDM symbol and time duration

Working assumptions:

For a time-duration of a CORESET:

· Support 1-3 OFDM symbol as time duration for a CORESET on the NR carrier with less than or equal to X PRBs

· Support 1-2 OFDM symbol as time duration for a CORESET on the NR carrier with wider than X PRBs

In addition, the followings were agreed in 3GPP RAN1 NR Ad-Hoc #2 meeting [2].
· For downlink, UE can be informed about the first DMRS position of the PDSCH between the following:

· Fixed on the 3rd or 4th symbol of the slot (for, a.k.a, slot-based scheduling)

· 1st symbol of the scheduled data (for a.k.a non-slot-based scheduling)

· FFS: if special handling is needed for the case where some of the PRBs of the symbol of the scheduled data is overlapped with the other signals/channels

· FFS: When the UE is configured both slot-based scheduling and non-slot-based scheduling, the first DMRS position of the PDSCH can be changed between the 3rd or 4th symbol of the slot and 1st symbol of the scheduled data

· For uplink, the first DMRS position of the PUSCH is fixed relative to the start of the scheduled data.

· FFS: Additional possibility of the another fixed position relative to the start of slot

· The exact fixed position can be changed depending on the duration of the scheduled data

· The number of front-load DMRS symbols can be 1 or 2 when the number of DMRS ports allocated to UE is equal or less than N
· N is 4 for Configuration 1 and 6 for Configuration 2.
In this contribution, we discuss the DMRS location for PDSCH and PUSCH. 
2 Discussion
As mentioned in introduction, the number of OFDM symbol for control channel varies from one to three as time duration for a CORESET on the NR carrier with less than or equal to X PRBs, otherwise, the number varies from one to two. The DMRS location for PDSCH depends on the number of OFDM symbols for control channel. As agreed in the last meeting, the first DMRS position of PDSCH fixed on the 3rd or 4th symbol of the slot, which is corresponding to the biggest number of the OFDM symbols for control channel varies from two to three. However, the first DMRS location is hard to know as the UE is unable to know the whole bandwidth. To solve this problem, we propose that the first DMRS location for PDSCH should be indicated. Indicate the DMRS location by higher layer signaling could be options. 
Besides, as mentioned in introduction, the number of front-load DMRS symbols can be 1 or 2 according to the number of DMRS ports allocated to UE and the DMRS location could be arranged as configuration 1 and configuration 2. However, for MU transmission schemes, even the number of DMRS ports is smaller than 4 or 6, only one DMRS symbol is not enough. Thus, there are tens of DMRS patterns for PDSCH due to the flexibility of DMRS location, which need to be restricted to reduce the DCI overhead. 
Proposal 1: The first DMRS position for PDSCH should be indicated by RRC signaling.
In the last meeting, it is agreed that for uplink, the first DMRS position of the PUSCH is fixed relative to the start of the scheduled data. In order to reduce the delay of channel estimation and realize the fast reception, the first DMRS position of the PUSCH should be fixed on the 1st symbol of the scheduled data as the baseline.
Proposal 2: The first DMRS position for PUSCH should be fixed on the 1st symbol of the scheduled data as baseline.
For dynamic TDD, the same DMRS location for uplink and downlink is required to guarantee the RSs of uplink and downlink as orthogonal. For uplink, the first DMRS position for the PUSCH is fixed relative to the start of the scheduled data. The interference from data could be a problem if the fixed position is only restricted to the 1st symbol of the scheduled data. Therefore, we propose that the additional fixed position relative to the start of slot should be supported in order to avoid the cross-interference between uplink and downlink.
Proposal 3: An additional fixed DMRS position for the PUSCH relative to the start of slot should be supported in order to avoid the cross-interference between uplink and downlink.
3 Conclusion
In this contribution, the discussion about the DMRS location for PDSCH and PUSCH is given. Based on above discussions, following proposals are given. 
Proposal 1: The first DMRS position for PDSCH should be indicated by RRC signalling.
Proposal 2: The first DMRS position for PUSCH should be fixed on the 1st symbol of the scheduled data as baseline.
Proposal 3: An additional fixed DMRS position for the PUSCH relative to the start of slot should be supported in order to avoid the cross-interference between uplink and downlink.
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