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In RAN1#90b, the following agreement was made on frequency domain multiplexing of CSI-RS and a CORESET configured to a UE:
Agreement:
A CSI-RS resource can be configured on RBs outside CORESET in CORESET symbols from UE perspective.
Above applies at least for the case where PDCCH and CSI-RS are spatially QCL-ed, and FFS for multi-panel UEs
FFS: Use case when the above is applicable (ex: CSI reporting for wideband and partial band)
Note: CSI-RS BW discussion should be taken into account
Above at least applies for non-slot based cases
Above feature is supported for slot-based transmissions as well

A key point in this agreement is that it applies for the case of non-slot based cases (formerly called mini-slots). In this case, a UE can be configured with a CORESET occupying potentially any OFDM symbol within a slot. Of course, this does not mean that PDCCH is always transmitted in the CORESET time/frequency resources. Only when a UE in the cell is actually scheduled, triggering a PDCCH transmission, will the CORESET time/frequency resources be utilized. 
In the most recent version of 38.211, the section on CSI-RS contains the following text:
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The key point in this text is that the UE shall assume that CSI-RS is not transmitted in REs overlapping a configured CORESET. This places a heavy restriction on the transmission opportunities for CSI-RS. In the extreme, if a UE has CORESETs configured in all symbols of a slot, CSI-RS transmission can be limited to a small fraction of the time/frequency resources in the slot. Furthermore, CSI-RS may not be shared among a set of UEs if the union of CORESET configurations for a set of UEs occupies all symbols of the slot.
[bookmark: _Toc498674512]In the case of non-slot based scheduling, the current wording of the 38.211 spec for CSI-RS can place heavy restrictions on the transmission opportunities of CSI-RS within a slot.
A simple solution to this problem is to adopt additional rules on what the UE may assume based on actual PDCCH transmission in a configured CORESET rather than sticking with a rule based only on CORESET configurations as it currently stands. Hence we propose the following two additional rules:
[bookmark: _Toc498698678][bookmark: _Toc498699322][bookmark: _Toc498674513]When testing for the presence of a PDCCH in its configured CORESET a UE may assume that CSI-RS is punctured on RB level for the RBs of the CORESET
[bookmark: _Toc498698679][bookmark: _Toc498699323][bookmark: _Toc498674514]If a UE detects a valid PDCCH in a configured CORESET it may assume that CSI-RS is punctured on RB level for the RBs of the CORESET
In this way, the network has much more flexibility to transmit CSI-RS in various locations in a slot. It is free to configure and transmit CSI-RS that overlaps with configured CORESETs. However, the network must ensure that if PDCCH is actually transmitted in any UE’s configured CORESET, that CSI-RS is not transmitted in those time/frequency resources, i.e., it punctures CSI-RS. Note that for pure slot-based scheduling, where CORESETs are likely to be restricted to at most the first 3 OFDM symbols, puncturing may not always be needed. If the network chooses to configure CSI-RS in the first three OFDM symbols, it could try to find time/frequency resources outside all users’ CORESETs, and configure UEs with CSI-RS in only those resources (if any are left over).
Conclusions
In this contribution, we made the following observation:
Observation 1	In the case of non-slot based scheduling, the current wording of the 38.211 spec for CSI-RS can place heavy restrictions on the transmission opportunities of CSI-RS within a slot.

In this contribution we made the following proposals:
Proposal 1	When testing for the presence of a PDCCH in its configured CORESET a UE may assume that CSI-RS is punctured on RB level for the RBs of the CORESET
Proposal 2	If a UE detects a valid PDCCH in a configured CORESET it may assume that CSI-RS is punctured on RB level for the RBs of the CORESET
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  with the following exceptions   -   resource elements overlapping with a configured CORESET sh all  not  be  assumed to be transmitted.  


