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Introduction
In this contribution, we discuss some remaining issues on SP CSI and our views.
[bookmark: _Ref178064866]Discussion
In post RAN1#90bis email discussion, the following was agreed on SP CSI:
Agreement (email):
For CSI acquisition, periodic and semi-persistent Resource Settings contain only one CSI-RS Resource set.
In RAN1#91, the following agreement was reached for SP CSI on PUSCH 
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
In RAN1#92, the following agreements were further reached on SP CSI on PUSCH:
Agreement 
· DCI Formats 0_1 is used to activate/deactivate SP-CSI reporting on PUSCH. 
· DCI Format 0_1 contains a CSI request field and can activate/deactivate any configured SP-CSI trigger state
· Note: The DCI can only be used to activate/deactivate SP-CSI reporting
Agreement:
SP-CSI reports on PUSCH cannot be multiplexed on the PUSCH with uplink data transmission. 
· SP-CSI report is dropped
Agreement
· Re-use the same mechanism for activation / deactivation of SP-CSI on PUSCH as for UL grant free transmission in NR
· Note: It’s up to UL scheduling session to decide if MAC CE confirmation is needed for SP-CSI
One or multiple simultaneously activated SP CSI report setting 
One of the remaining issues with SP CSI is which one of the following two options should be supported:
· Option 1: Only a single SP CSI report configuration can be activated and stay active at any given time  
· Option 2: Multiple SP CSI report configurations can be activated and stay active simultaneously.  
Option 2 would provide more flexibility and allows different CSIs, e.g. type I and type II, being reported at the same time. Although it can be supported with the current CSI framework, the actual usefulness may however be limited.  To simplify the specification and UE capability discussion, Option 1 is preferred as least in Rel-15.  So, we have the following proposal
[bookmark: _Toc510812636]Only one SP CSI report configuration can be activated on PUSCH and active at any slot
DCI details for SP CSI activation/deactivation
In RAN1#92, the following agreements were made on SPS activation/release in the UL control session. 
Agreements:
· At least support following special fields for activation/release validation PDCCH for DL SPS, Configured Grant Type.
· Corresponding TP will be provided until Friday
Table 2: Special fields for DL SPS and Configured grant Type 2 UL transmission Activation PDCCH Validation
	
	DCI format 0_0/0_1
	DCI format 1_0
	DCI format 1_1

	HARQ process number
	set to all '0's
	set to all '0's
	set to all '0's

	Redundancy version
	set to '00'
	set to '00'
	For the enabled transport block:
set to '00'



Table 3: Special fields for DL SPS and Configured grant Type 2 UL transmission Release PDCCH Validation
	
	DCI format 0_0
	DCI format 1_0

	HARQ process number
	set to all '0's
	set to all '0's

	Modulation and coding scheme 
	set to all '1's
	set to all '1's

	Resource block assignment 
	set to all '1's
	set to all '1's

	Redundancy version
	set to '00'
	set to '00'



It was agreed earlier that the same mechanism for activation / deactivation UL grant free transmission will be used for SP-CSI on PUSCH. So, the same DCI fields in DCI format 0_1 in the table 2 above will be also be used for SP CSI activation.  The SP CSI report configuration is selected by the CSI request field in DCI format 0_1.
For SP CSI deactivation or release, based on the current agreement above DCI format 0_0 would be used with the bit fields and values defined in table 3 above. Since there is no CSI request field in DCI format 0_0, there would be no indication of the SP CSI configuration to release, implying that only one SP CSI configuration can be active at any given time.  Based on our discussion in the previous section, this should be fine at least for Rel-15.
[bookmark: _Toc510812631]The current agreement on SPS release based on DCI format 0_0 implies that only one active SP CSI on PUSCH can be supported. But it should be fine at least in Rel-15. 
However, we noticed that the above agreements in RAN1#92 were not captured in the latest 38.214 CR (R1-1803555). Therefore, we propose to add the following TP to 38.214.
[bookmark: _Toc510812632]The agreements made on DCI fields for activation/deactivation validation has not been captured in the latest spec. 
-------Start proposed TP in 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 Reporting settings are higher layer configured by Semi-persistent-on-PUSCHReportTrigger, the CSI request field in DCI format 0_1 scrambled with SP-CSI C-RNTI activates one of the semi-persistent CSI reports and the PUCCH resource used for transmitting the CSI report are configured by reportConfigType. The codepoint of all zeros in the CSI request field is mapped to the semi-persistent CSI report configured in the first CSI-SemiPersistentOnPUSCH-TriggerState in a list of CSI-SemiPersistentOnPUSCH-TriggerStates configured by CSI-SemiPersistentOnPUSCH-TriggerStateList. The activation is validated if all the fields for the DCI format 0_1 are set according to Table 5.2.1.5.2-1.
	Table 5.2.1.5.2-1: Special fields for semi-persistent reporting activation PDCCH Validation
	
	DCI format 0_1

	HARQ process number
	set to all '0's

	Redundancy version
	set to '00'



A semi-persistent reporting is deactivated or released when a UE receives a DCI format 0_0 scrambled with SP-CSI C-RNTI and all the fields for the DCI format 0_0 are set according to Table 5.2.1.5.2-2.
Table 5.2.1.5.2-2: Special fields for semi-persistent reporting release PDCCH Validation
	
	DCI format 0_0

	HARQ process number
	set to all '0's

	Modulation and coding scheme 
	set to all '1's

	Resource block assignment 
	set to all '1's

	Redundancy version
	set to '00'



Only a single semi-persistent reporting can be active at any time.
----END proposed TP--------------------------
[bookmark: _Toc510812637]Endorse the proposed TP for SP CSI in 38.214
Activation/deactivation with or without confirmation 
Another remaining issue with SP CSI on PUSCH is whether a MAC CE confirmation is needed to acknowledge an activation or deactivation of SP CSI on PUSCH via DCI.  
When a SP CSI on PUSCH is activated, a UE must transmit a SP CSI report on PUSCH in the configured slots. This is very similar to UL SPS in LTE Rel-8, in which a UE must transmit a PUSCH in the configured subframes.  gNB can perform DTX detection of PUSCH in the configured slot to determine whether the activation DCI is received successfully by the UE. The same can be used in case of deactivation.  In fact, the only motivation for introducing MAC CE confirmation of SPS deactivation is if UE is configured with ulTxSkipping, in which the UE does not need to transmit a PUSCH if its Tx buffer is empty (whereby there would be an ambiguity if the UE received the deactivation command or just had an empty Tx buffer if the gNB relied solely on DTX detection for confirmation). 
[bookmark: _Toc510812633]Activation/deactivation of SP CSI on PUSCH is the same as SPS activation/deactivation in LTE Rel-8, in which no confirmation is needed.
Therefore, a MAC CE confirmation is not necessary.  In addition, MAC CE confirmation would incur extra delay and PDCCH and PUSCH overhead.  In RAN1#92, the following agreement was reach on the slot offset between a PDCCH carrying the activation DCI and the first PUSCH carrying the associated SP CSI report.  
Agreement (RRC parameter update):
· For indicating slot offset Y relative triggering DCI for SP-CSI report on PUSCH, re-use RRC parameter reportSlotOffset that can be configured for aperiodic CSI-ReportConfig also for semi-persistent on PUSCH CSI-ReportConfig 
· Note: The first report is transmitted in slot n+Y, second report in n+Y+P, where P is the configured periodicity
Note that can be one of  .  If MAC CE confirmation is used for SP CSI activation, the first SP CSI report may need to be delayed until the MAC CE is sent and acknowledged. Then the above agreement needs to be revisited.   Therefore, we have the following proposal:
[bookmark: _Toc510812638]No MAC CE confirmation is needed for activation/deactivation of SP-CSI on PUSCH. 

Conclusions
In this contribution, we made the following observations:
Observation 1	The current agreement on SPS release based on DCI format 0_0 implies that only one active SP CSI on PUSCH can be supported. But it should be fine at least in Rel-15.
Observation 2	The agreements made on DCI fields for activation/deactivation validation has not been captured in the latest spec.
Observation 3	Activation/deactivation of SP CSI on PUSCH is the same as SPS activation/deactivation in LTE Rel-8, in which no confirmation is needed.
[bookmark: _GoBack]We make the following proposals:
Proposal 1	Only one SP CSI report configuration can be activated on PUSCH and active at any slot
Proposal 2	Endorse the proposed TP for SP CSI in 38.214
Proposal 3	No MAC CE confirmation is needed for activation/deactivation of SP-CSI on PUSCH.

[bookmark: _In-sequence_SDU_delivery]References
Chairman’s notes, RAN1#90bis, RAN1#92

