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Summary
In the offline discussion on CSI-RS, three documents were presented [1][2][3]. Based on the offline discussion, the following offline agreements were made:
Offline agreements
· At least for CSI acquisition, for N=4 OFDM symbols, 
· Support two pairs of adjacent OFDM symbols for one CSI-RS resource where the two pairs can be adjacent or non-adjacent
· For each pair, support a uniform RE mapping pattern in the time domain wherein the same sub-carriers are occupied in the two adjacent OFDM symbols
· Note: CDM pattern will be discussed separately
Offline agreements
· Support the CSI-RS sequence design:
· PN sequence at least for CSI-RS for CSI acquisition
· UE specifically configured CSI-RS sequence seed
· FFS, sequence design, e.g. PN sequence, ZC sequence, M sequence, etc., for other use cases such as beam management and fine time/frequency tracking
· Note: To be decided in one sequence for beam management use case in RAN1 NR-AH#2

In [1] and [2], the highlighted part below had been discussed but need to be discussed further:
CDM design principle
· Adopt the following design criterion for selection of X, N, CDM combinations:
· As much as possible, strive for maximum PASupport at least one CDM pattern for a pair of (X, N) that supports full power utilization in each OFDM symbol by considering the minimum required FD-CDM/FD-TD-CDM value that avoids boosting more than 6 dB

Tx/Rx beam sweeping
· For beam management, to inform UE of Tx/Rx beam sweeping, further down-select or support  at least the following options:
· Opt-1: an additional explicit/implicit configuration parameter related to whether the CSI-RS resources in one time unit are of the same or different Tx beam
· Opt-2: an additional explicit/implicit configuration parameter related to number of sub-time unit per time unit per Tx beam
· Opt-3: No need for explicit signalling (e.g. via MR on/off). UE assumes same Tx beam per port per resource, and UE cannot assume same Tx beam is used for different ports/resources
· Opt-4: Configuration of multiple CSI-RS resources where the same TX beam can be used over more than one time unit or CSI-RS resources 
· FFS, the exact definition of the same TX beam

CSI-RS OFDM Symbol Locations
· Down-select among the following two options
· Option 1-1: From a UE perspective, CSI-RS is not multiplexed on SS block OFDM symbol(s)
· Supported by QC, Ericsson, Intel, Sony, 
· Option 1-2: From a UE perspective, CSI-RS can be multiplexed on SS block symbol(s)
· Supported by Huawei, InterDigital, Xinwei, Nokia, ZTE, 
· Down-select among the following two options
· Option 2-1: From a UE perspective, CSI-RS is not multiplexed on PDCCH OFDM symbol(s) for normal slots
· Supported by Samsung, Huawei, Intel, Ericsson, 
· Option 2-2: From a UE perspective, CSI-RS can be multiplexed on PDCCH OFDM symbol(s) for normal slots
· Note: PDCCH decoding behavior at UE side will not be changed by Option 2-2.
· Supported by InterDigital, Xinwei, Nokia, ZTE, CATT, Qualcomm, 
· Down-select among the following two options
· Option 3-1: From a UE perspective, CSI-RS is not multiplexed on all potential DMRS OFDM symbol(s) at least for slot with 7/14 OFDM symbols
· Supported by Samsung, 
· Option 3-2: From a UE perspective in the slot with scheduled PDSCH, CSI-RS can be transmitted on the potential additional DMRS OFDM symbol(s), when the additional DMRS does not exist in the OFDM symbol(s).
· Note: In Option 3-2, CSI-RS is not multiplexed on the potential front-loaded DMRS OFDM symbol(s)
· Supported by Huawei, Qualcomm, Xinwei
· Option 3-23: From a UE perspective, CSI-RS can be multiplexed on all potential DMRS OFDM symbol(s)
· Supported by ZTE, Nokia, DOCOMO, InterDigital, CATT

Sub-time unit detail (Alt.1)
· For beam management, one of the following options is supported for the case of CSI-RS with sub-time units smaller than an OFDM symbol in a reference numerology
· Opt-1: IFDMA
· Opt-2: Larger sub-carrier spacing

Sub-time unit detail (Alt.2)
· For beam management, one or both two of the following options are supported for the case of CSI-RS with sub-time units smaller than an OFDM symbol in a reference numerology
· Opt-1: IFDMA
· Opt-2: Larger sub-carrier spacing
· Opt-3: DFT based
· Note: Down-select until Wed
· Note: If choose two options, those are a configuration between Opt-1 or Opt-2
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