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[bookmark: _Ref458762345]Introduction
In this contribution we discuss some aspects related to interference cancellation of DL demodulation reference signals in a network where DM-RS patterns might be adapted/configured to particular use cases and scenarios [1], [2].
Discussion
In LTE, CRS are semi-statically configured, broadcasted on same resource elements within a cell and spans the whole system bandwidth. The configuration of the CRS transmissions is acquired via cell search and reading some system information for acquiring cell system bandwidth and MBSFN subframe pattern. A terminal that can acquire the CRS configuration of neighbor cells should be able to relatively easy cancel CRS interference. From LTE, it is well known that IC of the always on CRS can improve the performance significantly in low-to-medium system loads.
In a lean and flexible physical layer design, as anticipated to be the design in NR, reference signals to aid demodulation of physical layer data channels would all be UE specifically configured (which does not preclude sharing them across users) and transmitted on-demand in conjunction with the physical data channels. In this case, interference originating from DM-RS transmissions will vary in both time and frequency and is thus much more challenging to cancel than CRS as the UE more or less needs to blindly detect the interfering signals, which may be precoded using dynamically changing precoding weights. Also, due to the on-demand nature of DM-RS, the interference originating from DM-RS transmitted from lightly loaded transmission points should be minor.
Synchronized OFDM networks are often assumed in the context of interference cancellation as it will simplify the receiver design when dominating interference occurs within the CP. When transmissions across TRPs are synchronized it will be possible to configure the network such that DM-RS from one TRP collides with DM-RS transmitted from other TRPs. This way of operating the network could be seen as IC-friendliness in the sense that the modulation scheme of the interferers has a certain structure and limited to a single symbol constellation such as QPSK.
Link adaptation is used to optimize data bit rates and control robustness to certain radio link conditions, i.e. the selection of MCS, precoder and control code rates can be changed dynamically. In a flexible physical layer design where DM-RS are UE specifically configured one may also consider to adapt the DM-RS pattern to the radio link conditions as well as to a particular use case. The density and the resource mapping of DM-RS, in both time and frequency, could be adapted to channel coherence time, transmission duration, CSI quality, and bandwidth as well as to the SINR. A too sparse allocation of DM-RS may lead to poor channel estimation that will limit the bit rates whereas a too dense pattern may lead to unnecessary high DM-RS overhead (see also [2]). The main motivation for considering a flexible DM-RS resource mapping in NR would perhaps be the support for a vast number of use cases that may impose a need to use different DM-RS patterns. A consequence of operating the network with different DM-RS configurations is that that DM-RS from one TRP may not collide with DM-RS transmitted from other TRPs. 
One may also note that with NR, one might expect increased number of receiver antennas, for uplink, and possible also for downlink. Hence the performance benefits of IRC type receivers may increase. Such receivers are able to suppress interference on both data and RS as long as the interference correlation properties are predictable.
[bookmark: _GoBack]Observation: In a flexible physical layer design where DM-RS patterns are adapted to a certain use case, or to a particular radio link condition, the DM-RS from one TRP may not collide with DM-RS transmitted from other TRPs.
In contrast to CRS IC, the performance benefits with DM-RS IC is not that clear and possibly the adaption of the DM-RS pattern could be more important in NR than IC-friendliness. 
Proposal: Study the use cases for and benefits of specifying adaptive DM-RS patterns.
Conclusion
In this contribution we propose the following:
Proposal: Study the use cases and benefits of specifying adaptive DM-RS patterns.
We also did the following observation:
Observation: In a flexible physical layer design where DM-RS patterns are adapted to a certain use case, or to a particular radio link condition, the DM-RS from one TRP may not collide with DM-RS transmitted from other TRPs.
In contrast to CRS IC, the performance benefits with DM-RS IC is not that clear and possibly the adaption of the DM-RS pattern could be necessary to support NR use cases and more important in NR than IC-friendliness. 
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