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Introduction
During RAN4#98-bis-e meeting Downlink Transmission Model was completed after getting the agreements on the final details [1]. However, we think that details on DRS transmission should also be clarified and agreed for DL tests setup.
In this paper we provide our views on the details of DRS transmission under Downlink Transmission Model. In this paper we also included a short discussion on CQI reporting configuration.
Discussion
COT for DRS
In NR-U we have occupied channel bandwidth requirements dictated by the ETSI BRAN. Because of that we cannot have stand-alone SSB transmission - the SS/PBCH is wrapped with the RMSI in DRS. During the previous RAN4 meetings we had very limited discussion on the details of DRS transmission. The following agreements were made:

	· Define tests with fixed DRS window duration set to 1ms
· Apply the Downlink Transmission model to all DL signals in unlicensed carrier (including SSB and TRS transmission)
· Do not multiplex SSB and Data



We see two issues related to DRS transmission which should be taken into account for test setup definition:
· DRS is defined only for 20MHz. Performing LBT for DRS we obtain channel only for 20MHz, so we can multiplex DRS only with 20MHz data in the same COT. Transmission of data with wider BW (40, 60, 80 MHz which are also considered for NR-U requirements definition) requires another LBT.
 
· Another problem of multiplexing DRS with data lies in CQI reporting setup discussed further. DRS occupies first two slots which overlaps with candidate positions for CSI-RS transmission. 
Thus, we propose not to transmit DRS with data in one COT what means that we need to define dedicated COT for DRS transmission equal to 1ms.
Observation 1: TD multiplexing of DRS with data can take place only if data has BW equal to 20MHz. Otherwise another LBT for data is required
Observation 2: DRS occupies first two slots, which overlaps with candidate positions for CSI-RS transmission.
Proposal 1:	Define dedicated COT for DRS transmission equal to 1ms (i.e. no TD multiplexing of DRS with data)
Following Proposal 3, for DL performance tests the COT with DRS will be similar to the COT missed due to LBT failure. The rate of such missed COT doesn’t affect the requirements definition as it was shown by simulation results for different LBT probabilities presented by many companies at the previous meeting. So, in order to reduce the test duration, we propose to have DRS periodicity larger than 20ms, which was used for SSB. We may define 40ms DRS periodicity having the NR-U simulations in [2] as a reference for that value.
Proposal 2:	Define DRS periodicity equal to 40ms

CQI Reporting
During the previous meeting the issue on which kind of CQI reporting to consider – periodic or aperiodic, was kept FFS. Even though the aperiodic reporting better fits the dynamic nature of NR-U transmission, for test setup we do not see much difference between aperiodic and periodic reporting. Even for aperiodic reporting for the tests we define periodicity of CSI request what results in a periodic transmission of “aperiodic” CQI report. 
TS38.214 defines the following:
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Having CQI report in the latest possible slot withing the COT we get n’ = 8. We do not consider different SCS for UL and DL, so n = n’. For periodic and semi-persistent CSI reporting we get nCSI_ref = 8. So, we have n-nCSI_ref = 0. That means that we may have CSI-RS in slot#0 and corresponding CQI report in slot#8 and that will fit in a single COT.
Proposal 3: For periodic CQI reporting define CSI-RS periodicity and offset as 10 and 0 slots respectively
Proposal 4: For periodic CQI reporting define CSI-Report periodicity and offset as 10 and 8 slots respectively 

Conclusion
In this paper we discussed the details of DRS transmission under Downlink Transmission Model and provided our views on test setup for CQI reporting. The following proposals were made:
Observation 1: TD multiplexing of DRS with data can take place only if data has BW equal to 20MHz. Otherwise another LBT for data is required
Observation 2: DRS occupies first two slots, which overlaps with candidate positions for CSI-RS transmission.
Proposal 1: Define dedicated COT for DRS transmission equal to 1ms (i.e. no TD multiplexing of DRS with data)
Proposal 2: Define DRS periodicity equal to 40ms
Proposal 3: For periodic CQI reporting define CSI-RS periodicity and offset as 10 and 0 slots respectively
Proposal 4: For periodic CQI reporting define CSI-Report periodicity and offset as 10 and 8 slots respectively 
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‘The CSI reference resource for a serving cell is defined as follows:

- Inthe frequency domain, the CSI reference resource is defined by the group of downlink physical resource
blocks corresponding to the band to which the derived CSI relates.

- In the time domain, the CS reference resource for a CSI reporting in uplink slot n'is defined by a single
downlink slot 7-7cste

- where 7 Ln' J and sgyand 44y ase the subcarrier spacing configurations for DL and UL

24

respectively
- where for periodic and semi-persistent CSI reporting

- ifasingle CSI-RS/SSB resource is configured for channel measurement ics; s is the smallest value
greater than or equal to 4 - 2#%, such that it corresponds to a valid downlink slot, or

- if multiple CSI-RS/SSB resources are configured for channel measurement sy s¢is the smallest value
greater than or equal to 5.2 , such that it corresponds to a valid downlink slot.

- where for aperiodic CSI reporting, ifthe UE is indicated by the DCI to report CSI in the same slot as the CSI |
fequest, jcs:r i such that the reference resource s in the same valid downlink slot as the corresponding CSI
request, otherwise rigg; s the smallest value greater than or equal to LZ /Nj,’;’,,‘,,J, such that slot - ngg
corresponds to a valid dowalink slot, where Z' corresponds to the delay requirement as defined in Clause 5.4,

- when periodic or semi-persistent CSI-RS/CSL-IM or SSB is used for channel/interference measurements, the
UE is not expected to measure channel/interference on the CSI-RS/CSI-IM/SSB whose last OFDM symbol is
received up to Z' symbols before transmission time of the first OFDM symbol of the aperiodic CSI reporting.

Aslot in a serving cell shall b dered to be a valid downlink slot if:

- it comprises at least one higher layer configured downlik or flexible symbol, and
- it does not fall within a configured measurement gap for that UE

If there is no valid downlink slot for the CSI reference resource corresponding to a CSI Report Setting in a serving cell,
CSI reporting is omitted for the serving cell in uplink slot 1"




