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Interference measurement resources
In LTE TM10, interference measurement resources IMR was introduced which gives the benefit that the CSI measurement is better defined compared to previous TMs where interference measurements are undefined. This gives a performance enhancement of TM10 over e.g. TM9 even in non-CoMP scenarios. (Although TM10 was developed in CoMP WI, the transmission mode gives benefits also for single cell SU-MIMO operation). 
The LTE IMR is configured by higher layers semi-statically and it is using non-coherent estimation (e.g. by energy detection). For aperiodic CSI measurements, the IMR would corresponds to REs in a single slot only, while for periodic and semi-persistent CSI measurements, the IMR would also have a periodicity (every N:th slot and a slot offset) assigned to it. 
In LTE, the IMR is restricted to a 5ms periodicity grid, which is inflexible and would create problems for TDD operation in NR. Hence, in the periodic and semi-persistent cases, it should in NR be possible to aggregate multiple such periodic IMRs (e.g. with different slot offsets) into a multi-slot IMR and this aggregation then defines a new, single, IMR resource. Moreover, there should be a greater flexibility in the setting of IMR periodicity. 
[bookmark: _Toc471125235][bookmark: _Toc471300382]A periodic or semi-persistent IMR, consist of one or multiple, aggregated periodic IMR resources (which may have different periodicity and/or slot offsets) is supported
A problem by using IMRs in LTE is the overhead when many different transmission hypotheses should be supported in the area served by the gNB, as each hypothesis requires one IMR. To support CoMP with multiple gNB or MU-MIMO across multiple possible co-scheduled UEs in different beam directions, a large number of IMRs needs to be configured and this consumes resources that could have been used for PDSCH. 
A different approach is to utilize emulated interference, where one or multiple UEs measures on a CSI-RS resource and considers this coherent measurement to be an interferer. Hence, the UE use the coherently estimated channel as an interferer when computing CSI and a CSI-RS that is used as desired signal for one UE may be used as an interferer for another UE.  
This approach is useful in some cases (MU-MIMO, CoMP,..) and should be supported in NR as a complement to the non-coherent method. In this case, the IMR could be configured to have two components, some IMR are using NZP CSI-RS and some others are used for non-coherent interference estimation as in LTE. 
[bookmark: _Toc471125236][bookmark: _Toc471300383]IMR can be of two types, supporting either non-coherent interference estimation or coherent estimation using a CSI-RS overlapping with the IMR
Moreover, another issue is whether the IMR is defined with the same mechanisms as CSI-RS (i.e. IMR pattern configuration reuses the CSI-RS resource configuration). The benefit of this would be one less pattern to design, and it puts fewer constraints on remaining signals in resource element grid (rate matching) and no need to introduce empty RE for IMR (as reuse of ZP CSI-RS is possible). It is also easy to make sure NZP CSI-RS completely collides (or does not collide at all) with IMR in case of coherent estimation is used.
The drawback of this restriction is that there are fewer choices for IMR and the periodic pattern requirement is not strictly needed. However, if also coherent estimation of interference using CSI-RS is supported, there is less motivation for this expansion of the number of possible IMRs. 
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Conclusions
Based on the discussion in this contribution we propose the following:
Proposal 1	A periodic or semi-persistent IMR, consist of one or multiple, aggregated periodic IMR resources (which may have different periodicity and/or slot offsets) is supported
Proposal 2	IMR can be of two types, supporting either non-coherent interference estimation or coherent estimation using a CSI-RS overlapping with the IMR
Proposal 3	IMR is re-using the same resource definitions as CSI-RS resources, i.e. an IMR is overlapping with a potential CSI-RS resource
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