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Introduction
In RAN1 #91, the following agreements were made on Semi-persistent CSI reporting on PUSCH [1]:
Agreement
A set of SP-CSI report settings for PUSCH are RRC configured and CSI request field in DCI scrambled with SP-CSI C-RNTI activates one of the SP-CSI reports

However, activation/deactivation details in DCI for SP-CSI on PUSCH is still to be determined. In this contribution, we discuss a few possible ways to indicate SP-CSI activation and deactivation. This is a revision of R1-1800696.
[bookmark: _Ref178064866]Discussion
Option1: Toggling between activation and deactivation
One straightforward way for SP-CSI activation and deactivation indication is to simply toggle between activation and deactivation (or release). An example is shown in Figure 1.In this approach, the first transmitted UL DCI scrambled with SP-CSI C-RNTI is for SP-CSI activation. The second SP-CSI DCI following the first SP-CSI DCI is for deactivation (or release) of the SP-CSI activated by the first SP-CSI DCI. The third SP-CSI DCI following the second SP-CSI is for activation of a new SP-CSI, and the fourth SP-CSI DCI following the third SP-CSI DCI is for deactivation of the SP-CSI activated by the third SP-DCI, and so on. 
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[bookmark: _Ref503032301]Figure 1: an example of toggling between activation and deactivation.
The drawback of this toggling approach is that it prevents reconfiguration of an on-going SP-CSI reporting on PUSCH. For example, the gNB may want to change the resource allocation or modulation order for an ongoing SP-CSI, this cannot be done with the toggling approach as a UE could treat a reconfiguration SP-CSI DCI as for deactivation.  In addition, if a UE missed a SP-CSI DCI due to, for example, decoding error, then the subsequent SP-CSI reporting would be wrong.
[bookmark: _Toc503430166][bookmark: _Toc503431415][bookmark: _Toc503431449][bookmark: _Toc503522844]Assuming togging between SP CSI activation and deactivation is not always reliable.

Option 2: Reusing some existing DCI bit fields
For SP-CSI reporting on PUSCH, when a decoding error occurs, a retransmission is not necessary because either a retransmitted SP-CSI can be already aged or a new SP-CSI update is blocked as a UE needs to keep an old copy of the CSI even though a new CSI measurement is available between the first transmission and the retransmission. In the latter case, it would be better to report the new updated CSI instead of retransmitting the old one. Furthermore, UCI is generally not retransmitted in any case. Without retransmission, the “New Data Indication” field and the “Redundancy Version” field in the UL DCI are redundant for SP-CSI.  Therefore, they can be used to indicate SP-CSI activation and deactivation indication. As DCI for activating/deactivating SP-CSI reporting is distinguished by scrambling the CRC with SP-CSI C-RNTI, activation of UL grant free transmission cannot be activated with the same DCI as such a DCI is CRC-scrambled with CS-RNTI. 
In addition, there is no HARQ process associated with a SP-CSI reporting on PUSCH and the “HARQ process number” field is also redundant for SP-CSI. Like SPS in LTE, the “TPC Command for scheduled PUSCH” is also not so useful for SP-CSI as the DCI likely occurs infrequently. So those bit fields in UL DCI may be set to some known values for SP-CSI activation/deactivation indication. One example is that for SP-CSI activation, the following values are set:
•	“New Data Indicator” bit is set to “0”
•	“Redundancy Version” bits are set to all “0”
•	“TPC Command for scheduled PUSCH” bits are set to all “0”
•	“HARQ process number” bits are set to all “0”
For SP-CSI deactivation, additional bit fields are unused and could be used to indicate for deactivation. One example is to set the following values for SP-CSI deactivation:
•	“New Data Indicator” bit is set to “0”
•	“Redundancy Version” bits are set to all “0”
•	“TPC Command for scheduled PUSCH” bits are set to all “0” 
•	“HARQ process number” bits are set to all “0” s
•	“Modulation and coding scheme and redundancy version” bits are set to all “1” s 
•	“Frequency domain resource assignment” bits are set to all “1” s
•	“Time domain resource assignment” bits are set to all “1” s
[bookmark: _Toc503430167][bookmark: _Toc503431416][bookmark: _Toc503431450][bookmark: _Toc503522845]Reusing some bit fields in UL DCI for SP CSI activation and deactivation indication is possible.
Option 3: Using a codepoint in CSI request field
Since there is only one SP-CSI per cell per BWP configured, one codepoint of the CSI request field can be reserved for SP-CSI deactivation. One example is to set the CSI request bits to all “0” s for SP-CSI deactivation and a non-zero value for SP-CSI activation.    
[bookmark: _Toc503430168][bookmark: _Toc503431417][bookmark: _Toc503431451][bookmark: _Toc503522846]SP CSI deactivation can also be indicated by setting the CSI request bit field to all “0”.
The only drawback of Option 3 is that when the CSI request field is not configured, i.e. with “0” bit width, it doesn’t work anymore. 
From the above discussion, we can conclude that a combination of Option 2 and Option 3 may be used for SP CSI activation/deactivation indication.  We have the following proposal:
[bookmark: _Toc503430226][bookmark: _Toc503430310][bookmark: _Toc503430347][bookmark: _Toc503430380][bookmark: _Toc503430410][bookmark: _Toc503522847]Consider using the “no CSI request” codepoint in CSI request field together with some special bit fields in UL DCI for SP CSI activation/deactivation indication. 

[bookmark: _Toc503522848]Below is the text proposal in 38.214 based the above proposal:
[bookmark: _Toc503430227]<<<<<<<<<<<<<<<<<<<<<<   Start of text Proposal (38.214)   <<<<<<<<<<<<<<<<<<<<<<<<<<<<<
[bookmark: _Toc501048188]5.2.1.5.2	Semi-persistent CSI/Semi-persistent CSI-RS
For semi-persistent reporting on PUSCH, a set of semi-persistent CSI report settings are higher layer configured by Semi-persistent-on-PUSCHReportTrigger and the CSI request field in DCI scrambled with SP-CSI C-RNTI activates or deactivates one of the semi-persistent CSI reports. Deactivation is validated if the CSI request bits in UL DCI are set to all “0” if the field is configured and if the following conditions are set.   
· “New Data Indicator” bit is set to “0”;
· “Redundancy Version” bits are set to all “0”;
· “TPC Command for scheduled PUSCH” bits are set to all “0”;
· “HARQ process number” bits are set to all “0”;
· “Modulation and coding scheme and redundancy version” bits are set to all “1”;
· “Frequency domain resource assignment” bits are set to all “1”;
· “Time domain resource assignment” bits are set to all “1”.
Activation is validated otherwise and if the following conditions are set:
· “New Data Indicator” bit is set to “0”;
· “Redundancy Version” bits are set to all “0”;
· “TPC Command for scheduled PUSCH” bits are set to all “0”;
· “HARQ process number” bits are set to all “0”.
<<<<<<<<<<<<<<<<<<<<<<<<<<<<   End of text proposal   <<<<<<<<<<<<<<<<<<<<<<<<<<<<<<

Conclusions
In this contribution, we made the following observations:
Observation 1	Assuming togging between SP CSI activation and deactivation is not always reliable.
Observation 2	Reusing some bit fields in UL DCI for SP CSI activation and deactivation indication is possible.
Observation 3	SP CSI deactivation can also be indicated by setting the CSI request bit field to all “0”.

[bookmark: _Toc503430169][bookmark: _In-sequence_SDU_delivery]We make the following proposal: 
Proposal 1	Consider using the “no CSI request” codepoint in CSI request field together with some special bit fields in UL DCI for SP CSI activation/deactivation indication.
Below is the text proposal in 38.214 based the above proposal:
<<<<<<<<<<<<<<<<<<<<<<   Start of text Proposal (38.214)    <<<<<<<<<<<<<<<<<<<<<<<<<<<
5.2.1.5.2	Semi-persistent CSI/Semi-persistent CSI-RS
For semi-persistent reporting on PUSCH, a set of semi-persistent CSI report settings are higher layer configured by Semi-persistent-on-PUSCHReportTrigger and the CSI request field in DCI scrambled with SP-CSI C-RNTI activates or deactivates one of the semi-persistent CSI reports. Deactivation is validated if the CSI request bits in UL DCI are set to all “0” if the field is configured and if the following conditions are set. 
· “New Data Indicator” bit is set to “0”;
· “Redundancy Version” bits are set to all “0”;
· “TPC Command for scheduled PUSCH” bits are set to all “0”;
· “HARQ process number” bits are set to all “0”;
· “Modulation and coding scheme and redundancy version” bits are set to all “1”;
· “Frequency domain resource assignment” bits are set to all “1”;
· “Time domain resource assignment” bits are set to all “1”;
Activation is validated otherwise and if the following conditions are set:
· “New Data Indicator” bit is set to “0”;
· “Redundancy Version” bits are set to all “0”;
· “TPC Command for scheduled PUSCH” bits are set to all “0”;
· “HARQ process number” bits are set to all “0”.
<<<<<<<<<<<<<<<<<<<<<<<<   End of text proposal   <<<<<<<<<<<<<<<<<<<<<<<<<<<<<<
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