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1 Introduction

In RAN#78 meeting, NSA specifications of NR were declared as complete and frozen. It has been agreed that RAN1 shall continue to focus on stabilizing basic and essential functionality for the scope of the December drop in this RAN1 AH1801 meeting.  There are some issues on CSI reporting which need to be refined or updated in the specification. We provide our TPs on CSI related issues in this contribution.

2 Simultaneous UCI transmission on PUCCH
In RAN1 #91, it has been agreed that CSI can be transmitted simultaneously with HARQ-ACK/SR as follows.
Agreements:

· For simultaneous transmission of HARQ-ACK/SR and CSI report with PUCCH Format 3 or 4

· The HARQ-ACK/SR and CSI Part 1 bits are jointly encoded. CSI Part 2 bits are separately encoded.

· The HARQ-ACK/SR and Part I of CSI reports are jointly encoded with the configured maximum code rate of the PUCCH Format 3 or 4.

· The remaining resources (if any) in the configured PRB are used for encoding of the CSI Part 2 report. Some or all of the CSI Part 2 bits can be dropped using the same priority rules for CSI omission as for CSI on PUSCH.
However, in RAN1 NR AH03, it has been agreed that for long PUCCH (PUCCH format 3/4), CSI is jointly encoded if wideband CSI is reported; otherwise CSI is encoded as two parts. Hence the above agreement conflicts with the conclusion in MIMO session. It should be refined as 
· If the CSI reports to be transmitted with PUCCH format 3/4 are wideband, HARQ-ACK/SR and CSI bits are jointly encoded.
· If UE has sub-band CSI report(s) to be transmitted with PUCCH format 3/4, HARQ-ACK/SR and CSI Part 1 bits are jointly encoded, and CSI Part 2 bits are separately encoded.
TP 1: For TS 38.213 Subclause 9.2.5.2:
	If 
· a UE has periodic/semi-persistent CSI reports to transmit in a PUCCH and the UE determines a PUCCH format 2 to transmit HARQ-ACK/SR and PUCCH-F2-simultaneous-HARQ-ACK-CSI = TRUE
· or the periodic/semi-persistent CSI reports to transmit in a PUCCH are wideband and the UE determines either a PUCCH format 3 or a PUCCH format 4 to transmit HARQ-ACK/SR, and PUCCH-F3-simultaneous-HARQ-ACK-CSI = TRUE, or PUCCH-F4-simultaneous-HARQ-ACK-CSI = TRUE, respectively,
· if …;

· else, ….

If a UE has 
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 sub-band periodic/semi-persistent CSI reports to transmit in a PUCCH and the UE determines either a PUCCH format 3 or a PUCCH format 4 to transmit HARQ-ACK/SR, and PUCCH-F3-simultaneous-HARQ-ACK-CSI = TRUE, or PUCCH-F4-simultaneous-HARQ-ACK-CSI = TRUE, respectively
· if …;
· else, ….


Further, for the CSI omission rule applied on CSI Part 2, the above agreement indicates the CSI omission rule for PUSCH should be adopted as the following Table 5.2.3-1 in TS 38.214. However, in current TS 38.213, CSI omission for PUCCH is operated per CSI report, which is not consistent with previous agreements and approach in TS 38.214. Hence we have TP2.
Table 5.2.3-1: Priority reporting levels for Part 2 CSI
	Priority 0:

Part 2 wideband CSI for CSI reports 1 to 
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	Priority 1:

Part 2 subband CSI of even subbands for CSI report 1

	Priority 2:

Part 2 subband CSI of odd subbands for CSI report 1

	Priority 3:

Part 2 subband CSI of even subbands for CSI report 2

	Priority 4:

Part 2 subband CSI of odd subbands for CSI report 2

	⁞

	Priority 
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Part 2 subband CSI of even subbands for CSI report 
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	Priority 
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Part 2 subband CSI of odd subbands for CSI report 
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TP 2: For TS 38.213 Subclause 9.2.5.2
	If a UE has 
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 periodic/semi-persistent CSI reports to transmit in a PUCCH and the UE determines either a PUCCH format 3 or a PUCCH format 4 to transmit HARQ-ACK/SR, and PUCCH-F3-simultaneous-HARQ-ACK-CSI = TRUE, or PUCCH-F4-simultaneous-HARQ-ACK-CSI = TRUE, respectively
· if 
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 periodic/semi-persistent CSI reports, where 
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, the UE shall transmit the HARQ-ACK/SR and the 
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 periodic/semi-persistent CSI report bits using either PUCCH format 3 or PUCCH format 4;

· else, 
· if for 
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 CSI part 2 report priority level(s), in ascending order of 
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 is determined according to [6, TS 38.214], for transmission together with the HARQ-ACK/SR and 
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 CSI part 1 reports using either PUCCH format 3 or PUCCH format 4, where 
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· else, the UE drops all CSI part2 reports and selects 
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 is determined according to [6, TS 38.214], for transmission together with the HARQ-ACK/SR bits using either in PUCCH format 3 or in PUCCH format 4 where the value of 
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3 CSI report periodicity and slot offset
In previous RAN1 meetings, supported CSI periodicities are agreed to be {5, 10, 20, 40, 80, 160, 320} slots. The periodicity of CSI report should be decided based on the periodicity of CSI-RS. In our companion contribution [4][5], we give the analysis of the necessity to introduce CSI-RS periodicity of 4 and 8 slots. Then we should include periodicity of {4, 8, 16} slots for CSI reporting as well. Further, CSI-RS supports 640 slots as periodicity. But the maximum periodicity of CSI reporting is 320 slots, which is not necessary when 640-slot-periodicity CSI-RS is configured. Hence it would be more reasonable to include 640 slots as the periodicity for CSI reporting.
In the endorsed RRC parameters, periodicity and slot offset for CSI report are two independent parameters. In fact, the candidate values of these two parameters are related. For example, for periodicity of 5 slots, it’s not possible to configure a slot offset as 6. Then it’s necessary to indicate the relationship between CSI periodicity and slot offset in the specifications.
The periodicity of semi-persistent CSI on PUSCH is configured via an independent RRC parameter in the endorsed RRC list. However, it is not captured in the current specifications. Further, similarly as periodic CSI and SP CSI on PUCCH, it’s necessary to include {4, 8, 16, 640} slots in the supported periodicities of SP CSI on PUSCH.
The follow TP is proposed to address the above issues.
TP 3: For TS 38.214 Subclause 5.2.1.4 Report configurations
	For periodic or semi-persistent CSI reporting on PUCCH, 
· the following periodicities (measured in slots) are configured by the higher layer parameter ReportPeriodicity: {4, 5, 8, 10, 16, 20, 40, 80, 160, 320, 640},
· the slot offset is configured by higher layer parameter ReportSlotOffset. The candidate values of slot offset for different periodicities are given in Table-5.2.1.4-a.
Table 5.2.1.4-a: Candidate values of CSI report periodicity and slot offset for periodic and semi-persistent CSI reporting on the PUCCH

Slot offset
Periodicity

0 – 3
4
0 – 4
5

0 – 7
8
0 – 9
10

0 – 15
16
0 – 19
20

0 – 39
40

0 – 79
80

0 – 159
160

0 – 319
320

0 – 639
640

For semi-persistent CSI reporting on PUSCH, the following periodicities (measured in slots) are configured by the higher layer parameter ReportPeriodicity-spCSI: {4, 5, 8, 10, 16, 20, 40, 80, 160, 320, 640}.


4 Timing issue for semi-persistent CSI on PUSCH
For SP CSI on PUSCH, it has been agreed that it would be triggered by CSI request field in DCI scrambled by a configured SP-CSI RNTI. One open issue to the timing of SP CSI on PUSCH is slot offset. It hasn’t been addressed by any existing agreements. A simple approach is to reuse the slot offset indication mechanism for AP CSI. Each SP report setting is configured with candidate values for the timing offset. In the same DCI containing CSI request, which is scrambled by SP-CSI RNTI, Y value is indicated for the slot offset between this DCI and the slot containing first transmission of SP-CSI on PUSCH.
We propose the following TP to address the above issues.

TP 4: For TS 38.214 Subclause 5.2.3 CSI reporting using PUSCH
	A UE shall perform aperiodic CSI reporting or the first transmission of semi-persistent CSI reporting using PUSCH in slot n+Y on serving cell c upon successful decoding in slot n of an uplink DCI format for serving cell c, where Y is indicated in the decoded uplink DCI. The higher layer parameter AperiodicReportSlotOffset contains the allowed values of Y for a given Reporting Setting. When 
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An aperiodic CSI report carried on the PUSCH supports wideband, partial band, and sub-band frequency granularities.  An aperiodic CSI report carried on the PUSCH supports Type I and Type II CSI. 


5 Conclusion

In this contribution, we provide TPs on CSI reporting related issue to the current NR specifications.
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