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1. Introduction
In this contribution, we discuss remaining issues of CSI reporting.
2. [bookmark: OLE_LINK1]Discussion on UCI multiplexing
2.1. Ambiguity on the precision of the fractional number on CSI-reporting
For CSI reports on PUSCH without UL-SCH, if an actual code rate of CSI-part2 is higher than a threshold code rate, then it will be partly or totally dropped until the condition is satisfied as described in [1, TS 38.214] or shown in following equation:
	
	(1)


where  is the actual code rate for CSI-Part2 given by
,
 and are the number of CSI-Part2 reports before and after dropping, respectively, and therefore the number of the dropped CSI-Part2 reports can be expressed by .  is the threshold code rate for PUSCH given by

where  is the target PUSCH code rate from MCS table and  is the CSI offset values for CSI-part2. At this point, we have to carefully treat the fractional number, especially in inequality because the precision of the fractional number is strongly depending on the performance of devices. As a realistic example, assuming that , , , UCI payload (including CRC) = 115 and . From this assumption, we can obtain that  and . A UE which has the capability to calculate the fractional number up to , derives  and . Consequently, the UE determines that Eq.(1) is satisfied, and stop dropping of CSI-part2. On the other hand, a gNB which has the capability to calculate the fractional number up to , derives  and . At this time, the gNB assumes that Eq.(1) is not satisfied, drops CSI-part2 report additionally and recalculate the size of UCI payload. 
Observation 1: The different precision of the fractional number between a UE and a gNB may cause mismatch the number of dropped CSI-part2 reports.
Actually, this is not a new issue that there was a similar problem in the Release 8 of LTE as described in [2]. In NR, we also have to deal with the precision issue. The simplest way is to use the integer value instead of the fractional number in the inequality. At first, we can start finding out solution from Eq.(1) as
.
Above inequality can be rewritten as 
.
We see that there is still a precision ambiguity in the above inequality due to the fractional number of  and . Since  is obtained from the value in Table 6.1.4.1-1 of TS 38.214 dividing by 1024, we can define . In other words,  is an integer value in Table 6.1.4.1-1 of TS 38.214 without dividing by 1024. Based on this definition, above inequality can be further rewritten by
.
Now, it is clear that both sides of inequality are all integer values. It is noteworthy that  becomes integer value for all listed values  in Table 9.3.2 of TS 38.213. Based on this fact, we propose that the condition of dropping CSI-part2 in UCI on PUSCH without UL-SCH should be an inequality by using an integer value in order to avoid the fractional precision ambiguity as following in text proposal #1 for TS 38.214 subclause 5.2.3.
Proposal 1: The condition of dropping CSI-part2 in UCI on PUSCH without UL-SCH should be an inequality by using an integer value in order to avoid the fractional precision ambiguity as following in Text proposal #1 for TS 38.214 subclause 5.2.3.
	Text proposal #1
--------- beginning of text proposal for TS 38.214 subcluase 5.2.3 
5.2.3	CSI reporting using PUSCH 
[bookmark: _Hlk508613421]<omitted>
When part 2 CSI is transmitted on PUSCH with no transport block, the number of Part 2 CSI reports  is the maximum number of Part 2 CSI reports satisfying , where 
·  is the CSI offset value from Table 9.3-2 of [6, TS 38.213].
·  is the integer value of target code rate R x 1024 from Table 6.1.4.1-1;
· R is signaled code rate in DCI. 
·  is the rate matching output sequence length obtained from subclause 6.3.2.4.1.3 of [5, TS 38.212];
·  is the number of n-th CSI-part2 bits;
·  is the number of CRC bits for CSI-part2 defined according to Subclause 6.3.1.2.1 of [5, TS 38.212];
· is the number of CSI-Part2 reports after omission;
[bookmark: _Hlk515473278]If the UE is in an active semi-persistent CSI reporting configuration on PUSCH, the CSI reporting is deactivated when either the downlink BWP or the uplink BWP is changed. Another activation command is required to enables the semi-persistent CSI reporting.
--------- end of text proposal



3. Discussion on CSI acquisition aspects relating to ap-CSI-RS
At RAN1#94bis, the following agreement was made for beam management [3].
	Agreement
The default QCL assumption the UE applies in case the scheduling delay is smaller than a threshold: 
· After successful decoding of DCI scheduling the PDSCH, if there is only PDSCH transmitted in the same symbols as the CSI-RS, the default QCL assumption of AP CSI-RS follows the QCL assumption of the PDSCH. 
· Note: Scheduling offset of the PDSCH is larger than or equal to the threshold in this case
· If there is no PDSCH transmitted in the same symbols as the CSI-RS, the default QCL assumption of AP CSI-RS is derived from CORESET with lowest CORESET Id.
· FFS: When there is other downlink signal in the same symbols as the CSI-RS




Based on this agreement, if the PDSCH transmitted in the same symbol as an ap-CSI-RS, the default QCL assumption of the CSI-RS is overridden by that for PDSCH. So the UE can use appropriate spatial QCL Rx parameter for PDSCH reception. Meanwhile, CSI measurement on such slot, with QCL assumption other than the targeted one at the configuration of ap-CSI-RS, that results in degradation on CSI measurement accuracy.

Similar CSI measurement related discussion needed relating to ap-CSI-RS are on the following agreements for CSI-RS session during RAN1#94 [4].
	Agreement
· UE does not perform rate matching nor assumes puncturing on PDSCH REs overlapped with the REs for the triggered aperiodic NZP CSI-RS resource
· UE does not rate match PDSCH around the overlapped aperiodic ZP-CSI-RS resource scheduled by a DL DCI other than the one which scheduled this PDSCH




Taking those agreements into account, clarification needed for CSI measurement on the slot triggered aperiodic NZP-CSI-RS resource and PDSCH are transmitted, from the view point of QCL assumption and rate matching. Possible options are:
a) NW ensure the same QCL assumption for PDSCH and ap-CSI-RS; that ap-CSI-RS is confined with applied ZP-CSI-RS for the PDSCH in the same slot, via appropriate parameter setting and scheduling behavior
b) Allow different QCL assumption between PDSCH and ap-CSI-RS and overlap between aperiodic NZP-CSI-RS resource and PDSCH
b-1) corresponding slot is not handled as a valid downlink slot for CSI measurement
b-2) on such slot CSI measurement is required with preserving CSI measurement accuracy
b-3) on such slot CSI measurement is required however CSI measurement accuracy is not guaranteed
RAN1 discussion so far for example above default QCL assumption is targeting to have much flexibility on PDSCH assignment and configuration for QCL assumption, so option a) is not preferable. For option b side, options b-2) and b-3) have impact to RAN4 specification anyway, that should be avoided at this late stage of Rel-15. Therefore option b-1) is preferable solution at this point. Attached draft CR reflects this aspect.
Proposal 2: Clarify CSI measurement aspects particularly for ap-CSI-RS related issues with QCL Rx parameter and rate matching.

4. Conclusion
In this contribution, we propose
[bookmark: _References]Proposal 1: The condition of dropping CSI-part2 in UCI on PUSCH without UL-SCH should be an inequality by using an integer value in order to avoid the fractional precision ambiguity as following in Text proposal #1 for TS 38.214 subclause 5.2.3.
Proposal 2: Clarify CSI measurement aspects particularly for ap-CSI-RS related issues with QCL Rx parameter and rate matching.
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