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Introduction
In this contribution, we discuss corrections related to RS multiplexing.
[bookmark: _Ref178064866]Discussion
Multiplexing of CORESET and CSI-RS for mobility
The following agreement was made in RAN1#92
Agreement:
· By default, UE does not perform rate matching on REs overlapped with at least CSI-RS for mobility
· Note: UE shall perform rate matching on REs overlapped with a CSI-RS for mobility only if ZP-CSI-RS covers the REs overlapped with the CSI-RS for mobility.

In 38.214 Section 5.1.6.1 [1], it is specified that CSI-RS is not allowed to overlap with a configured CORESET. Our understanding is that this is true for CSI-RS configured for time/frequency tracking, CSI computation, and L1-RSRP computation. However, for CSI-RS configured for mobility measurement, this multiplexing rule does not always apply. The reason is that CSI-RS for mobility, while configured by a UE’s serving cell, the CSI-RS may actually be transmitted from a neighbor cell to allow mobility measurements. If the UE is configured to perform mobility measurements on a large number of CSI-RSs corresponding to other cells, this could seriously restrict the possible CORESET locations. Hence we propose the following to clarify this point:

[bookmark: _Ref510181753][bookmark: _Toc510181926][bookmark: _Toc510182155][bookmark: _Toc510184808][bookmark: _Toc510186040][bookmark: _Toc513801345][bookmark: _Toc513802376]A UE shall not expect to be configured with a CSI-RS resource in PRBs that overlap those of a configured CORSET, unless the CSI-RS resource is configured with higher layer parameter CSI-RS-Resource-Mobility and is transmitted from a cell other than the UE’s serving cell.

A text proposal implementing Proposal 1 is as follows:

>>> Begin text proposal for 38.214 Section 5.1.6.1 >>>
5.1.6.1	CSI-RS reception procedure
The CSI-RS defined in Subclause 7.4.1.5 of [4, TS 38.211], may be used for time/frequency tracking, CSI computation, L1-RSRP computation and mobility.

If the UE is configured with a CSI-RS resource and a CORESET in the same OFDM symbol(s), the UE may assume that the CSI-RS and a PDCCH DM-RS transmitted in the CORESET are quasi co-located with ‘QCL-TypeD', if QCL-TypeD' is applicable, unless the CSI-RS resource is configured with higher layer parameter CSI-RS-Resource-Mobility and is transmitted from a cell other than the UE’s serving cell. Furthermore, the UE shall not expect to be configured with the CSI-RS in PRBs that overlap those of the CORESET, unless the CSI-RS resource is configured with higher layer parameter CSI-RS-Resource-Mobility and is transmitted from a cell other than the UE’s serving cell.

The UE is not expected to receive CSI-RS and [SystemInformationBlockType1] message in the overlapping PRBs.
>>> End text proposal >>>

Multiplexing of SSB and CSI-RS for CSI acquisition
The following agreement was made in RAN1#91:
Agreement
A CSI-RS resource can be configured on RBs outside PBCH RBs in the symbols containing SS block from UE perspective.
Above applies for the case where SS block and CSI-RS are spatially QCL-ed 
Note: CSI-RS BW discussion should be taken into account. If beam management is agreed, the requirement on minimum BW for CSI acquisition and beam management may be different. 
Above applies at least for the case where the same subcarrier spacing is used for SS block and CSI-RS
Above applies for the cases: CSI-RS only used for beam management

While the above agreements specifically refer to CSI-RS for beam management, there does not appear to be any particular reason why the same multiplexing rule should not apply to CSI-RS for CSI acquisition as well. This should hold also for low/mid bands where QCL-TypeD (spatial QCL) is not applicable. We note that in the feature lead summary from last meeting [2], there appeared to be large support for broadening the multiplexing rule to include CSI for CSI acquisition. Based on the above, we propose the following:
[bookmark: _Ref510185993][bookmark: _Toc510186041][bookmark: _Toc506553872][bookmark: _Toc506579622][bookmark: _Toc513801346][bookmark: _Toc513802377]Allow CSI-RS for CSI acquisition and an SS/PBCH block to be multiplexed in the same OFDM symbol, but with non-overlapping PRBs. The UE may assume that CSI-RS and SS/PBCH block are quasi co-located with QCL-TypeD, if QCL-TypeD is applicable.

A text proposal implementing Proposal 2 is as follows:

>>> Text proposal for Section 5.1.6.1 of 38.214 >>>
[bookmark: _Toc501048173]5.1.6.1	CSI-RS reception procedure
[bookmark: _Hlk513800861]The CSI-RS defined in Subclause 7.4.1.5 of [4, TS 38.211], may be used for time/frequency tracking, CSI computation, L1-RSRP computation and mobility.
If the UE is configured with a CSI-RS resource and a CORESET in the same OFDM symbol(s), the UE may assume that the CSI-RS and a PDCCH DM-RS transmitted in the CORESET are quasi co-located with ‘QCL-TypeD', if QCL-TypeD' is applicable. Furthermore, the UE shall not expect to be configured with the CSI-RS in PRBs that overlap those of the CORESET.
If the UE is configured with a CSI-RS resource within a CSI-RS resource set that is configured without the higher layer parameter repetition, then the UE may be configured with the CSI-RS resource in the same OFDM symbol(s) as an SS/PBCH block, and the UE may assume that the CSI-RS and the SS/PBCH block are quasi co-located with ‘QCL-TypeD,’ if ‘QCL-TypeD’ is applicable.
The UE is not expected to receive CSI-RS and [SystemInformationBlockType1] message in the overlapping PRBs.
>>> End text proposal >>>
Conclusions
In this contribution, we make the following proposals:
[bookmark: _GoBack]Proposal 1	A UE shall not expect to be configured with a CSI-RS resource in PRBs that overlap those of a configured CORSET, unless the CSI-RS resource is configured with higher layer parameter CSI-RS-Resource-Mobility and is transmitted from a cell other than the UE’s serving cell.
Proposal 2	Allow CSI-RS for CSI acquisition and an SS/PBCH block to be multiplexed in the same OFDM symbol, but with non-overlapping PRBs. The UE may assume that CSI-RS and SS/PBCH block are quasi co-located with QCL-TypeD, if QCL-TypeD is applicable.
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