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1. Introduction

In this contribution, we discuss some issues on CSI acquisition and provide corrections to the corresponding parts in the Rel-15 specification.
2. TP for 38.212 and 38.214
2.1 Proposed change#1

In RAN1#92, it was agreed that
Agreement:
· NZP CSI-RS based IMR is only supported when single CMR per set is configured
Agreement
If interference measurement is performed only on CSI-IM, each CSI-RS resource for channel measurement is resource-wise associated with a CSI-IM resource by the ordering of the CSI-RS resource and CSI-IM resource in the linked resource sets.

· The number of CSI-RS resources for channel measurement equals to the number of CSI-IM resources.
It was further agreed in RAN1#93 that
Agreement
An NZP CSI-RS resource set for interference measurement can contain more than one resource.

· The entire resource set is used for interference measurement

· For all the resources configured in an NZP CSI-RS resource set for interference measurement, the total number of port shall be no larger than 18

If interference measurement is performed only on CSI-IM, each resource set may contain more than one resource and there is resource-wise association between a CSI-IM resource and a NZP CSI-RS resource for channel measurement. However, if NZP CSI-RS based IMR is used, only one NZP CSI-RS resource for channel measurement is allowed while multiple NZP CSI-RS resources per set could be configured for interference measurement. Therefore, resource-wise is not correct to describe the relationship between NZP CSI-RS based CMR and NZP CSI-RS based IMR. Further, CSI-RS resources and SS/PBCH Block resources are configured in different CSI Resource Sets. We propose to adopt the following TP:

-----------------------------------------------------Start of TP for 38.214--------------------------------------------------------
5.2.1.2
Resource settings
Each CSI Resource Setting CSI-ResourceConfig contains a configuration of S≥1 CSI Resource Sets (given by higher layer parameter csi-RS-ResourceSetList), with each CSI Resource Set consisting of CSI-RS resources (comprised of either NZP CSI-RS or CSI-IM) or SS/PBCH Block resources used for L1-RSRP computation. Each CSI Resource Setting is located in the DL BWP identified by the higher layer parameter bwp-id, and all CSI Resource Settings linked to a CSI Report Setting have the same DL BWP.
-------------------   omitted  -----------------
The UE may assume that the NZP CSI-RS resource(s) for channel measurement and the CSI-IM resource(s) for interference measurement configured for one CSI reporting are resource-wise QCLed with respect to 'QCL-TypeD'.  When NZP CSI-RS resource(s) is used for interference measurement, the UE may assume that the NZP CSI-RS resource for channel measurement and the CSI-IM resource/NZP CSI-RS resource(s) for interference measurement configured for one CSI reporting are QCLed with respect to 'QCL-TypeD'.
--------------------------------------------------------------------END of TP------------------------------------------------------
2.2 Proposed change#2
In RAN1#92, it was agreed that
Agreement
If interference measurement is performed only on CSI-IM, each CSI-RS resource for channel measurement is resource-wise associated with a CSI-IM resource by the ordering of the CSI-RS resource and CSI-IM resource in the linked resource sets.

· The number of CSI-RS resources for channel measurement equals to the number of CSI-IM resources.
The agreement defines the resource configuration within one resource set. However, the number of resource sets for channel measurement and the number of resource sets for interference measurement may not be the same. For more clear description, we have the following TP:
-----------------------------------------------------Start of TP for 38.214--------------------------------------------------------
5.2.1.4.1
Resource Setting configuration

-------------------   omitted  -----------------
If interference measurement is performed only on CSI-IM, each CSI-RS resource in the associated resource set within the resource setting for channel measurement is resource-wise associated with a CSI-IM resource in the associated resource set within the resource setting for interference measurement by the ordering of the CSI-RS resource and CSI-IM resource in the corresponding resource sets. The number of CSI-RS resources for channel measurement in one resource set equals to the number of CSI-IM resources in one resource set.

--------------------------------------------------------------------END of TP------------------------------------------------------
2.3 Proposed change#3
In RAN1#92, there is a conclusion for aperiodic CSI reporting
Conclusion:

· When triggered for aperiodic CSI reporting with an aperiodic trigger state associated with multiple CSI reports:
· Triggered CSI reports associated with non-active BWPs (in the slot of the CSI reference resource) are dropped and are not reported by the UE while the remaining CSI reports associated with active BWPs are reported
From the above conclusion, CSI reports associated with non-active BWPs could be configured to the UE, which are dropped and not reported. It conflicts with the spec description. Further as DCI only indicates trigger states and QCL information is included in the trigger state, we prefer to delete the QCL assumption. Then we propose the TP as follows:
-----------------------------------------------------Start of TP for 38.214--------------------------------------------------------
5.2.1.5.1
Aperiodic CSI Reporting/Aperiodic CSI-RS
-------------------   omitted  -----------------
For CSI-RS resource sets associated with Resource Settings configured with the higher layer parameter resourceType set to 'aperiodic', periodic', or semi-persistent', trigger states for Reporting Setting(s) (configured with the higher layer parameter reportConfigType set to 'aperiodic') and/or Resource Setting for channel and/or interference measurement on one or more component carriers are configured using the higher layer parameter CSI-AperiodicTriggerStateList. For aperiodic CSI report triggering, a single set of CSI triggering states are higher layer configured, wherein CSI report associated with a CSI triggering state can be associated with any candidate DL BWP. A UE is not expected to receive more than one aperiodic CSI report request for a given slot. When a UE is triggered with a CSI report for a non-active DL BWP, the triggered CSI report is dropped and not reported. A trigger state is initiated using the CSI request field in DCI.

-------------------   omitted  -----------------

-
When the number of CSI triggering states in CSI-AperiodicTriggerStateList is less than or equal to 
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, the CSI request field in DCI directly indicates the triggering state.
--------------------------------------------------------------------END of TP------------------------------------------------------
2.4 Proposed change#4
In RAN1#92, it was agreed that

Agreement (RRC parameter update):
For CSI acquisition, aperiodic CSI-RS triggering offset can be 0, 1, 2, 3, 4 slots.

· If all the associated trigger states do not contain QCL Type D information, aperiodic CSI-RS triggering offset is fixed to zero.

In NR, when the number of RRC configured CSI trigger states is larger than the maximum number of states of the CSI request field, MAC CE activation signaling maps the (2^N–1) code points of the CSI request field to a subset of the RRC configured CSI trigger states. From the agreement, the meaning of the associated trigger states is not clear. It could be interpreted as all the RRC configured trigger states or all the MAC CE selected trigger states. Considering configuration flexibility of CSI-RS resource, we prefer the latter interpretation. Therefore, we have the following TP:
-----------------------------------------------------Start of TP for 38.214--------------------------------------------------------
5.2.1.5.1
Aperiodic CSI Reporting/Aperiodic CSI-RS
-------------------   omitted  -----------------
When aperiodic CSI-RS is used with aperiodic reporting, the CSI-RS offset is configured per resource set by the higher layer parameter aperiodicTriggeringOffset. The CSI-RS triggering offset has the range of 0 to 4 slots. If all the associated trigger states selected by the selection command [10, TS 38.321] do not have the higher layer parameter qcl-Type set to 'QCL-TypeD' in the corresponding TCI states, the CSI-RS triggering offset is fixed to zero. The aperiodic triggering offset of the CSI-IM follows offset of the associated NZP CSI-RS for channel measurement.

The UE does not expect that aperiodic CSI-RS is transmitted before the OFDM symbol(s) carrying its triggering DCI. 
--------------------------------------------------------------------END of TP------------------------------------------------------
2.5 Proposed change#5
In RAN1#92, it was agreed that
Agreement:
· For the uplink non-CA case, a UE is not expected to transmit more than one aperiodic CSI reports triggered by different DCIs on overlapping OFDM symbols.

· For the uplink CA case, the number of aperiodic CSI reports triggered by different DCIs on overlapping OFDM symbols is to be decided in the UL control session

The agreement defines the UE behaviour for the uplink non-CA case. But the single carrier description in the spec does not align with the agreement. The follow TP is proposed:
-----------------------------------------------------Start of TP for 38.214--------------------------------------------------------
5.2.1.5.1
Aperiodic CSI Reporting/Aperiodic CSI-RS
-------------------   omitted  -----------------

If the UE is configured with a single carrier for uplink, the UE is not expected to transmit more than one aperiodic CSI report triggered by different DCIs on overlapping OFDM symbols.
--------------------------------------------------------------------END of TP------------------------------------------------------
2.6 Proposed change#6
For PUSCH based SP-CSI, the RRC parameter CSI-SemiPersistentOnPUSCH-TriggerStateList configures the trigger states instead of the CSI reporting setting. Moreover, according to the following CSI-ReportConfig IE, the field reportConfigType is not optional, which is always present in the reporting setting. Then the case without reportConfigType for PUCCH based SP-CSI (i.e. if the field reportConfigType is not present, the UE shall report the CSI on PUSCH) does not exist. In addition, the UE behaviour of activation/deactivation of SP CSI-RS/CSI-IM is the same to PUCCH based SP-CSI, PUSCH based SP-CSI and A-CSI. Therefore the application condition should be defined for SP CSI-RS. We propose the following TP for SP-CSI:
CSI-ReportConfig ::=



SEQUENCE {


reportConfigId






CSI-ReportConfigId,


carrier








ServCellIndex




OPTIONAL,
-- Need S


resourcesForChannelMeasurement


CSI-ResourceConfigId,


csi-IM-ResourcesForInterference


CSI-ResourceConfigId

OPTIONAL,
-- Need R


nzp-CSI-RS-ResourcesForInterference

CSI-ResourceConfigId

OPTIONAL, 
-- Need R


reportConfigType





CHOICE {



periodic







SEQUENCE {




reportSlotConfig





CSI-ReportPeriodicityAndOffset,




pucch-CSI-ResourceList




SEQUENCE (SIZE (1..maxNrofBWPs)) OF PUCCH-CSI-Resource



},



semiPersistentOnPUCCH




SEQUENCE {




reportSlotConfig





CSI-ReportPeriodicityAndOffset,




pucch-CSI-ResourceList




SEQUENCE (SIZE (1..maxNrofBWPs)) OF PUCCH-CSI-Resource



},



semiPersistentOnPUSCH




SEQUENCE {




reportSlotConfig





ENUMERATED {sl5, sl10, sl20, sl40, sl80, sl160, sl320},




reportSlotOffsetList



SEQUENCE (SIZE (1.. maxNrofUL-Allocations)) OF INTEGER(0..32),




p0alpha








P0-PUSCH-AlphaSetId



},



aperiodic







SEQUENCE {




reportSlotOffsetList



SEQUENCE (SIZE (1..maxNrofUL-Allocations)) OF INTEGER(0..32)



}


},

-----------------------------------------------------Start of TP for 38.214--------------------------------------------------------
5.2.1.5.2
Semi-persistent CSI/Semi-persistent CSI-RS

For semi-persistent reporting on PUSCH, a set of trigger states are higher layer configured by CSI-SemiPersistentOnPUSCH-TriggerStateList, where the CSI request field in DCI scrambled with SP-CSI-RNTI activates one of the trigger states. 
The PUCCH resource used for transmitting the CSI report are configured by reportConfigType. 
Semi-persistent reporting on PUCCH is activated by an activation command [10, TS 38.321], which selects one of the semi-persistent Reporting Settings for use by the UE on the PUCCH. When the HARQ-ACK corresponding to the PDSCH carrying the activation command is transmitted in slot n, the indicated semi-persistent Reporting Setting should be applied starting from slot [image: image3.png]n+ 3N TAmeH



+1. 
For a UE configured with CSI resource setting(s) where the higher layer parameter resourceType set to 'semiPersistent' . 
-
when a UE receives an activation command [10, TS 38.321] for CSI-RS resource set(s) for channel measurement and CSI-IM/NZP CSI-RS resource set(s) for interference measurement associated with configured CSI resource setting(s), and when the HARQ-ACK corresponding to the PDSCH carrying the selection command is transmitted in slot n, the corresponding actions in [10, TS 38.321] and the UE assumptions (including QCL assumptions provided by a list of reference to TCI-State's, one per activated resource) on CSI-RS/CSI-IM transmission corresponding to the configured CSI-RS/CSI-IM resource configuration(s) shall be applied starting from slot [image: image5.png]n 4+ 3NEETEmE
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 If a TCI-State referred to in the list is configured with a reference to an RS associated with 'QCL-TypeD', that RS can be an SS/PBCH block, periodic or semi-persistent CSI-RS located in same or different CC/DL BWP.
-
when a UE receives a deactivation command [10, TS 38.321] for activated CSI-RS/CSI-IM resource set(s) associated with configured CSI resource setting(s), and when  the HARQ-ACK corresponding to the PDSCH carrying the selection command is transmitted in slot n, the corresponding actions in [10, TS 38.321] and UE assumption on cessation of CSI-RS/CSI-IM transmission corresponding to the deactivated CSI-RS/CSI-IM resource set(s) shall apply starting from slot [image: image7.png]n 4+ 3NEETEmE
+ NAITAmER L g



 
--------------------------------------------------------------------END of TP------------------------------------------------------
2.7 Proposed change#7
In TS 38.214, for SP-CSI activation/deactivation, the following two tables only give the special DCI fields but not all the DCI field. In addition, the wording on the behaviour of SP CSI-RS/CSI-IM and SP ZP CSI-RS is not quite clear. The corresponding preferred description is given in the following TP. Further as SP CSI reporting is not a resource, the word resource is removed from the last paragraph.
Table 5.2.1.5.2-1: Special fields for semi-persistent CSI activation PDCCH validation
	
	DCI format 0_1 

	HARQ process number
	set to all '0's

	Redundancy version
	set to '00'


Table 5.2.1.5.2-2: Special fields for semi-persistent CSI deactivation PDCCH validation
	
	DCI format 0_1 

	HARQ process number
	set to all '0's

	Modulation and coding scheme
	set to all '1's

	Resource block assignment
	If higher layer configures RA type 0 only, set to all '0's;

If higher layer configures RA type 1 only, set to all '1's;

If higher layer configures dynamic switch between RA type 0 and 1, then if MSB is'0', set to all '0's; else, set to all '1's

	Redundancy version
	set to '00'


-----------------------------------------------------Start of TP for 38.214--------------------------------------------------------
5.2.1.5.2
Semi-persistent CSI/Semi-persistent CSI-RS
-------------------   omitted  -----------------

A UE validates, for semi-persistent CSI activation or release, a DL semi-persistent assignment PDCCH on a DCI only if the following conditions are met: 

-
the CRC parity bits of the DCI format are scrambled with a SP-CSI-RNTI provided by higher layer parameter sp-csi-RNTI 

-
Special fields for the DCI format are set according to Table 5.2.1.5.2-1 or Table 5.2.1.5.2-2.
If validation is achieved, the UE considers the information in the DCI format as a valid activation or valid release of semi-persistent CSI transmission on PUSCH. If validation is not achieved, the UE considers the DCI format as having been detected with a non-matching CRC.
-------------------   omitted  -----------------

If the UE has an active semi-persistent CSI-RS/CSI-IM resource configuration, or an active semi-persistent ZP CSI-RS resource set configuration, and has not received a deactivation command, the activated semi-persistent CSI-RS/CSI-IM resource set or the activated semi-persistent ZP CSI-RS resource set configurations are considered to be active when the corresponding DL BWP is active, otherwise they are considered suspended.
If the UE is configured with carrier deactivation, the following configurations in the carrier in activated state would also be deactivated and need re-activation configuration(s): semi-persistent CSI-RS/CSI-IM resource, semi-persistent CSI reporting on PUCCH, semi-persistent SRS, semi-persistent ZP CSI-RS resource set.
--------------------------------------------------------------------END of TP------------------------------------------------------
2.8 Proposed change#8
After email discussion of RAN1#90bis, it was agreed that
Agreements:
· For both CSI acquisition and beam management, an aperiodic Resource Settings can contain more than one CSI-RS Resource set

· For CSI acquisition, periodic and semi-persistent Resource Settings contain only one CSI-RS Resource set

For CSI reference resource definition, there is a restriction that the UE is configured with a single CSI-RS resource set for the serving cell, which excludes those cases where a UE is configured with multiple CSI-RS resource sets. For A-CSI, each resource setting may contain more than one resource set. In addition, for P/SP CSI, two resource settings each consists of one resource set should be configured. Therefore, the restriction is not necessary and should be removed.
-----------------------------------------------------Start of TP for 38.214--------------------------------------------------------
5.2.2.1.1
CSI reference resource definition

The CSI reference resource for a serving cell is defined as follows:

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

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

--------------------------------------------------------------------END of TP------------------------------------------------------
2.9 Proposed change#9
For Type II port selection codebook, there is a typo on the antenna port number. 

-----------------------------------------------------Start of TP for 38.214--------------------------------------------------------
5.2.2.2.4
Type II Port Selection Codebook

For 4 antenna ports {3000, 3001, …, 3003}, 8 antenna ports {3000, 3001, …, 3007}, 12 antenna ports {3000, 3001, …, 3011}, 16 antenna ports {3000, 3001, …, 3015}, 24 antenna ports {3000, 3001, …, 3023}, and 32 antenna ports {3000, 3001, …, 3031}, and the UE configured with higher layer parameter codebookType set to 'typeII-PortSelection'
--------------------------------------------------------------------END of TP------------------------------------------------------
2.10 Proposed change#10
For PUSCH based SP-CSI, there is the case that the number of SP-CSI activation states configured is larger than the number of states of the CSI request field. Similar to A-CSI, the combination of RRC+MAC CE+DCI could be reused for SP CSI activation. Namely, MAC CE activation signaling maps the (2^NTS–1) code points of the CSI request field to a subset of the RRC configured SP-CSI activation states and DCI activates one state at one time. Another option is to just use the first (2^NTS-1) activation state. In this way, RRC configuration should be reconfigured when gNB needs to visit those latter activation states. This option saves signaling overhead at the cost of longer latency. In our opinion, latency is not a big issue for SP-CSI. Therefore the combination of RRC+DCI is preferred for SP-CSI activation. Moreover, for Type I CSI, both wideband and sub-band CSI could be carried on PUSCH, and the relationship between part1 and part2 is reduplicated in two sentences. Therefore, we have the following TP:
-----------------------------------------------------Start of TP for 38.214--------------------------------------------------------
5.2.3
CSI reporting using PUSCH
A UE shall perform aperiodic CSI reporting using PUSCH on serving cell c upon successful decoding of a DCI format 0_1 which triggers an aperiodic CSI trigger state. An aperiodic CSI report carried on the PUSCH supports wideband, and sub-band frequency granularities. An aperiodic CSI report carried on the PUSCH supports Type I and Type II CSI. 

A UE shall perform semi-persistent CSI reporting on the PUSCH upon successful decoding of a DCI format 0_1 which activates a semi-persistent CSI trigger state. DCI format 0_1 contains a CSI request field which indicates the semi-persistent CSI trigger state to activate or deactivate. A non-zero codepoint of the CSI request field in the DCI is mapped to a CSI triggering state according to the order of the CSI triggering state ID with codepoint '1' mapped to the triggering state having the smallest triggering state ID. Semi-persistent CSI reporting on the PUSCH supports Type I and Type II CSI with wideband, and sub-band frequency granularities. The PUSCH resources and MCS shall be allocated semi-persistently by an uplink DCI.
-------------------   omitted  -----------------
Type I CSI feedback is supported for CSI Reporting on PUSCH. Type I wideband and sub-band CSI is supported for CSI Reporting on the PUSCH. Type II CSI is supported for CSI Reporting on the PUSCH.

For Type I and Type II CSI feedback on PUSCH, a CSI report comprises of two parts. Part 1 shall be transmitted in its entirety before Part 2 and may be used to identify the number of information bits in Part 2. 
-------------------   omitted  -----------------

A Type II CSI report that is carried on the PUSCH shall be computed independently from any Type II CSI report that is carried on the PUCCH formats 3, or 4 (see sub-clause 5.2.4 and 5.2.2). 
--------------------------------------------------------------------END of TP------------------------------------------------------
2.11 Proposed change#11
In RAN1#93, it was agreed that 
Agreements:

· For omission of lower priority information bits for CSI part 2 on PUSCH without UL-SCH, the threshold coding rate is given by 
[image: image8.wmf]CSI-part2

offset

T

R

c

b

=

where R is the signaled code rate in DCI.

The rules in spec should be revised accordingly. In addition, for PUSCH-based SP-CSI in activated state, when BWP is switched, it transitions to inactivated state, which should be clearly stated in the spec. 
-----------------------------------------------------Start of TP for 38.214--------------------------------------------------------
5.2.3
CSI reporting using PUSCH

-------------------   omitted  -----------------

When part 2 CSI is transmitted on PUSCH with no transport block, lower priority bits are omitted until Part 2 CSI code rate is below a threshold code rate 
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is the CSI offset value from Table 9.3-2 of [6, TS 38.213].
-
R is the signaled code rate in DCI 

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 TP------------------------------------------------------
2.12 Proposed change#12
Since the concept of CSI measurement link has been removed, the corresponding descriptions should also been removed from the spec. Further, in RAN1 NR#3 meeting, the following proposal on encoding for long PUCCH-based reporting has been agreed:
· Proposal: 
· For wideband or partial-band reporting, use the same solution as short PUCCH
· The same payload irrespective of RI/CRI
· For subband reporting 
· Use solution as for PUSCH (two-part encoding): slide 4 of R1-1715288
· Note: CRI/RI can be decoded first to determine the payload of PMI/CQI 
According to the above agreement, long PUCCH support both wideband and subband CSI reporting. But the agreement has not been fully captured in the spec for SP-CSI report. 
-----------------------------------------------------Start of TP for 38.214--------------------------------------------------------
5.2.4
CSI reporting using PUCCH
A UE is semi-statically configured by higher layers to perform periodic CSI Reporting on the PUCCH. A UE can be configured by higher layers for multiple periodic CSI Reports corresponding to multiple higher layer configured CSI Reporting Settings, where the associated CSI Resource Settings are higher layer configured. Periodic CSI reporting on PUCCH formats 2, 3, 4 supports Type I CSI with wideband granularity. 
A UE shall perform semi-persistent CSI reporting on the PUCCH applied starting from slot [image: image16.png]n 4+ 3NEETEmE
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 after the HARQ-ACK corresponding to the PDSCH carrying the selection command [10, TS 38.321] is transmitted in slot n. The selection command will contain one or more Reporting Settings where the associated CSI Resource Settings are configured. Semi-persistent CSI reporting on the PUCCH supports Type I CSI. Semi-persistent CSI reporting on the PUCCH format 2 supports Type I CSI with wideband frequency granularity. Semi-persistent CSI reporting on PUCCH formats 3 or 4 supports Type I CSI with wideband and sub-band frequency granularities and Type II CSI with wideband frequency granularity.
--------------------------------------------------------------------END of TP------------------------------------------------------
2.13 Proposed change#13
In RAN1#92bis, it was agreed in control session that
Agreements:

· For SP-CSI on configured PUSCH without UL-SCH colliding with a PUSCH with UL-SCH with overlapped symbols in time 

· When starting symbols between the two channels are aligned, drop SP-CSI (following MIMO agreements made in last meeting)

· When starting symbols between the two channels are not aligned

· FFS

· Note: this replaces the MIMO agreements made earlier

For SP-CSI on PUSCH without UL-SCH colliding with a PUSCH with UL-SCH, when starting symbols between the two channels are not aligned, the UE behavior has not been decided yet. Since SP-CSI is a multi-shot transmission, it would not have large impact on CSI feedback if one or several shots are dropped. For simplicity, we prefer to use the same rule as the case when starting symbols between the two channels are aligned, i.e. drop SP-CSI. 
-----------------------------------------------------Start of TP for 38.214--------------------------------------------------------
5.2.5
Priority rules for CSI reports

-------------------   omitted  -----------------

If a semi-persistent CSI report to be carried on PUSCH collides with PUSCH data transmission, the CSI report shall not be transmitted by the UE.
--------------------------------------------------------------------END of TP------------------------------------------------------
2.14 Proposed change#14
For CSI computation time, the parameters [image: image18.png](ZpsZr)
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 used in the definition of Z and Z’ are confused with the low latency parameters  and the high latency parameters [image: image23.png]


 . To differentiate these parameters, we propose to revise [image: image25.png](ZpsZr)
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. In addition, the DCI triggering timing is mistake when UE may ignore the DCI or drop the CSI.
-----------------------------------------------------Start of TP for 38.214--------------------------------------------------------
5.4
UE CSI computation time

-------------------   omitted  -----------------

When the CSI request field on a DCI triggers a CSI report(s) on PUSCH, if the first uplink symbol to carry the corresponding CSI report(s) including the effect of the timing advance, starts earlier than at symbol Zref,
-
the UE may ignore the scheduling DCI if no HARQ-ACK or transport block is multiplexed on the PUSCH, or

-
the UE drops the CSI for the triggered CSI reports if either HARQ-ACK or transport block is multiplexed on the PUSCH,
When the CSI request field on a DCI triggers a CSI report(s) on PUSCH, if the first uplink symbol to carry the corresponding CSI report including the effect of the timing advance, starts earlier than at symbol Z'ref,
-
the UE may ignore the scheduling DCI if the number of triggered reports is one and no HARQ-ACK or transport block is multiplexed on the PUSCH

-
Otherwise, the UE is not required to update the CSI for the triggered CSI report n.
Z and Z' are defined as: 
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, where M is the number of updated CSI report(s) according to Subclause 5.2.1.6, [image: image34.png](Z o )



 corresponds to the m-th updated CSI report and is defined as
--------------------------------------------------------------------END of TP------------------------------------------------------
2.15 Proposed change#15
In RAN1#93, to avoid UE confusion, the number of CQI determination was agreed that 
Agreement
The number of CQI fields in UCI is determined only from rank restriction

The current spec of 38.212 is not aligned with the above agreement. We propose the following TP.
-----------------------------------------------------Start of TP for 38.212--------------------------------------------------------
6.3.1.1.2
CSI only

-------------------   omitted  -----------------

The bitwidth for RI/LI/CQI/CRI of codebookType=typeI-SinglePanel is provided in Tables 6.3.1.1.2-3.
Table 6.3.1.1.2-3: RI, LI, CQI, and CRI of codebookType=typeI-SinglePanel
	Field
	Bitwidth

	
	1 antenna port
	2 antenna ports
	4 antenna ports
	>4 antenna ports

	
	
	
	
	Rank1~4
	Rank5~8

	Rank Indicator
	0
	
[image: image35.wmf]é

ù

(

)

RI

2

log

,

1

min

n


	
[image: image36.wmf]é

ù

(

)

RI

2

log

,

2

min

n


	
[image: image37.wmf]é

ù

RI

2

log

n


	
[image: image38.wmf]é

ù

RI

2

log

n



	Layer Indicator
	0
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	Wide-band CQI
	4
	4
	4
	4
	8

	Subband differential CQI
	2
	2
	2
	2
	4

	CRI
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 in Table 6.3.1.1.2-3 is the number of allowed rank indicator values according to Subclause 5.2.2.2.1 [6, TS 38.214]. The value of 
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 is the number of CSI-RS resources in the corresponding resource set.
--------------------------------------------------------------------END of TP------------------------------------------------------
3. Conclusion
In this contribution, we discuss the issues on CSI acquisition and provide the corresponding TPs for TS 38.212 and TS 38.214.
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