	
[bookmark: _GoBack]3GPP TSG RAN WG1 Meeting #89	R1-1707950
Hangzhou, P.R. China 15th – 19th May 2017
Agenda item:	7.1.2.1.8
Source: 	Samsung
Title: 	Continuous precoding of NR DMRS in time domain
Document for:	Discussion and Decision
Introduction
In 3GPP RAN1#88 [2], following agreements on DMRS are agreed: 
	Agreements:
· For DL DMRS port multiplexing, FDM (including comb), CDM (including OCC and Cyclic shift) and TDM should be considered
· For the CDM of DMRS ports in time and/or frequency domain
· FFS for OCC based or cycling based
· FFS: supporting CDM across adjacent REs 
· FFS: supporting cyclic shift across non-adjacent REs
· FFS OCC size
· Support PN sequence for CP-OFDM
· FFS: ZC-sequence for CP-OFDM
· FFS: For the case front-loaded DMRS pattern with 4 ports, 1 OFDM symbol is supported
· FFS: For the case of front-loaded DMRS pattern with 8 ports, two adjacent OFDM symbols are supported
· For high Doppler scenario, down selects from the followings
· Additional DMRS with reduced density in frequency domain compared to front loaded DMRS
· Additional DMRS with same density in frequency domain compared to front loaded DMRS
· Note that: Front loaded DMRS can be configured with low density
· Note: the complementary use of PT-RS for high Doppler channel estimation can be considered when determining the number of the additional DMRS.
· Other option is not precluded
· Support DMRS bundling in time domain
· At least time domain bundling with slot aggregation of DL-only slots is supported
· DMRS pattern within the first slot is not impacted by the time domain DMRS bundling
· FFS: Consider further overhead reduction of DMRS in case of bundling in time domain
· Consider whether to use mechanism of UE-assisted DMRS configuration. 
· Consider  whether to use UE-assisted configuration of PRG size


In this contribution, we discuss continuous precoding of NR DMRS in time domain.
Discussions on precoding granularity in time domain
In LTE, DMRS precoding granularity in time domain is fixed to one subframe regardless of used precoding in data transmission. In Figure 1, DMRS channel estimation procedure in LTE is depicted as shown below:


Figure 1 Hybrid CSI-RS transmission for multiplexed services in NR
When reciprocity between uplink and downlink channel is not supported, eNB can realize preferred transmission layer and precoding by using UE’s periodic and/or triggered feedback. For periodic CSI reporting, it should be noted that information on precoding in eNB side does not change between CSI reporting instances. Considering such aspects, it is quite natural to use identical precoding between the CSI reporting instances for a given UE if UE is scheduled. As well as periodic CSI reporting case, UE which uses aperiodic CSI reporting experiences similar situation. Since information on precoding in eNB side only changes when eNB triggers, using identical precoding between UE reports would be natural. The situation is similar for channel reciprocity case since eNB can acquire channel information only when UE transmits SRS to eNB.
In order to support joint estimation of DMRS, specification support can be considered in NR. One possible alternative would be semi-static configuration of measurement window for DMRS channel estimation. In Figure 2, the example of joint DMRS estimation by using measurement window is provided.


Figure 2 DMRS joint estimation based on the semi-static measurement window
As shown in Figure 2, eNB can configure semi-static measurement window of DMRS to UE by using higher layer. Based on the configuration, UE can jointly estimate DMRS and enhance estimation performance. In this scheme, the performance can be degraded due to the restriction.
Another method to support joint estimation of DMRS would be dynamic indication of DMRS precoding set to UE. Figure 3 shows the exemplary operation of dynamic DMRS precoding set indication. 


Figure 3 DMRS joint estimation based on the dynamic indication of precoding set
Observations: 
· For both channel reciprocity and non-reciprocity case, CSI acquisition may not be done in every slots.
· For periodic CSI reporting, acquisition of CSI is limited to UE reporting instance. 
· For aperiodic CSI reporting, CSI can be provided only when eNB triggered CSI.
· For channel reciprocity case, channel information can be done only when UE transmits SRS.
· Considering availability of CSI, support of continuous precoding on DMRS in time domain can bring channel estimation accuracy enhancement. 
Proposals: 
· Support continuous precoding on DMRS in time domain. 
· Consider following alternatives to support continuous precoding on DMRS in time domain: 
· Semi-static measurement window.
· Dynamic indication of precoding sets.
Conclusions
In this contribution, continuous precoding of NR DMRS in time domain is discussed. Based on the discussions, the following observations and proposals are provided:
Observations: 
· For both channel reciprocity and non-reciprocity case, CSI acquisition may not be done in every slots.
· For periodic CSI reporting, acquisition of CSI is limited to UE reporting instance. 
· For aperiodic CSI reporting, CSI can be provided only when eNB triggered CSI.
· For channel reciprocity case, channel information can be done only when UE transmits SRS.
· Considering availability of CSI, support of continuous precoding on DMRS in time domain can bring channel estimation accuracy enhancement. 
Proposals: 
· Support continuous precoding on DMRS in time domain. 
· Consider following alternatives to support continuous precoding on DMRS in time domain: 
· Semi-static measurement window.
· Dynamic indication of precoding sets.
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