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Introduction
In this contribution, we raise the issues of confusing UE behaviour in CSI measurement and propose solutions to resolve these confusing issues.  
[bookmark: _Ref521530292]CSI measurement
MAC CE latency
In current specification, the 3ms MAC-CE latency is captured as a slot offset from the slot in which the HARQ-ACK corresponding to the PDSCH carrying the MAC-CE is transmitted, e.g.,
When the HARQ/ACK corresponding to the PDSCH carrying the selection command is transmitted in the slot n, the corresponding action in [10, TS 38.321] and UE assumption on the mapping of the selected CSI trigger state(s) to the codepoint(s) of DCI CSI request field shall be applied starting from slot .
This needs clarification for the following scenarios:
Scenario A: If the MAC-CE was carried on a PDSCH that used CBG-based ACK, then the ACK transmission could refer to:
· Option-1: ACK of all CBGs containing the MAC-CE bits, or
· Option-2: ACK of all CBGs, regardless of which of them carry MAC-CE bits  
In Option1, the UE would need to do L2 parsing of the PDSCH packet prior to receiving all the CBGs.  This may be acceptable if the MAC-CEs could be guaranteed to be localized, e.g., to always lie within the first CBG.  However, currently there is no limit on the number of MAC-CEs that can be included with a single PDSCH, and thus repeated L2 parsing may be needed after each additionally decoded CBG or set of CBGs, to determine if another MAC-CE has been received.  This may become complex.  On the other hand, in Option-2, UE can wait till all CBGs have decoded before beginning the L2 parsing.  Hence, Option-2 is preferred for its simplicity.
Scenario B: If ACK is sent as UCI on PUSCH (with or without PUSCH data), ACK modulation symbols may not be present in all the OFDM symbols of the PUSCH transmission.  Based on the ACK and DMRS locations, it may be possible to demodulate AK prior to the end of the PUSCH.  However, again for simplicity, the end of ACK transmission for the purpose of MAC-CE activation should be defined as the end of PUSCH.
Scenario C: Rules for handling full and partial overlapping of UL transmissions are still being discussed in the PUCCH session.  In particular, these rules may imply partial or whole DTX of UL transmissions carrying ACK, especially in context of URLLC.  For simplicity, extending the approach used in Scenario B, any intra-slot partial DTX should be ignored for the purpose of MAC-CE activation.  For an M-slot repeated transmission of PUCCH or PUSCH carrying ACK, if the last N slots are entirely DTXed, we could consider whether end of ACK should be the end of the last transmitted slot, or the end of the slot that would have been the last transmitted slot in absence of DTX.  Clearly if M = N, i.e., the ACK is entirely DTXed, UE should not treat it as ACK at all; UE should behave as if a NACK was sent.  If M > N, then as gNB is aware of the DTX, it may be able to decode the ACK using the (M – N) transmitted slots.  So, we could treat the last transmitted slot as the end of ACK.
The above discussion can be summarized as follows:
[bookmark: _Toc521343943][bookmark: _Toc522104415]Proposal 1:	To determine MAC-CE activation time, the end of transmission of ACK for the PDSCH carrying the MAC-CE shall be the end of the last slot of the PUCCH or PUSCH transmission carrying ACK for the PDSCH. 
[bookmark: _Toc521343944][bookmark: _Toc522104416]Proposal 2:	In case of CBG-based PDSCH, the ACK for determining MAC-CE activation time refers to the last ACK for all CBGs, regardless which CBGs carry MAC-CE bits.   
[bookmark: _Hlk503447891]The corresponding text proposal is as follows.
--- Start of text proposal to Section 5.1.4.2 in TS 38.214 ---
For a UE configured with the higher layer parameter resourceType set to 'semiPersistent ', a list of ZP-CSI-RS-ResourceSet(s), provided by higher layer parameter sp-ZP-CSI-RS-ResourceSetsToAddModList, is configured 
-	when the transmission of HARQ-ACK corresponding to all code block groups of the PDSCH carrying the activation command [10, TS 38.321] for ZP CSI-RS resource(s) transmitted is completed in slot n, the corresponding action in [10, TS 38.321] and the UE assumption on the PDSCH RE mapping corresponding to the activated ZP CSI-RS resource(s) shall be applied starting from slot .
-	when the transmission of HARQ-ACK corresponding to all code block groups of the PDSCH carrying the deactivation command [10, TS 38.321] for activated ZP CSI-RS resource(s) transmitted is completed in slot n, the corresponding action in [10, TS 38.321] and the UE assumption on cessation of the PDSCH RE mapping corresponding to the de-activated ZP CSI-RS resource(s) shall be applied starting from slot .
--- End of text proposal ---

--- Start of text proposal to Section 5.1.5 in TS 38.214 ---
[bookmark: _Hlk500953403]The UE receives an activation command [10, TS 38.321] used to map up to 8 TCI states to the codepoints of the DCI field 'Transmission Configuration Indication'. When the transmission of HARQ-ACK corresponding to all code block groups of the PDSCH carrying the activation command is transmitted completed in slot n, the indicated mapping between TCI states and codepoints of the DCI field 'Transmission Configuration Indication' should be applied starting from slot+1. After a UE receives higher layer configuration of TCI states and before reception of the activation command, the UE may assume that the DM-RS ports of PDSCH of a serving cell are quasi co-located with the SS/PBCH block determined in the initial access procedure with respect to 'QCL-TypeA', and when applicable, also with respect to'QCL-TypeD'. 
--- End of text proposal ---

--- Start of text proposal to Section 5.2.1.5.1 in TS 38.214 ---





[bookmark: _Hlk498207844]-	When the number of configured CSI triggering states in CSI-AperiodicTriggerStateList is greater than , where  is the number of bits in the DCI CSI request field, the UE receives a selection command [10, TS 38.321] used to map up to  trigger states to the codepoints of the CSI request field in DCI.  is configured by the higher layer parameter reportTriggerSize where . When the transmission of HARQ/ACK corresponding to all code block groups of the PDSCH carrying the selection command is transmitted completed in the slot n, the corresponding action in [10, TS 38.321] and UE assumption on the mapping of the selected CSI trigger state(s) to the codepoint(s) of DCI CSI request field shall be applied starting from slot .
--- End of text proposal ---

--- Start of text proposal to Section 5.2.1.5.2 in TS 38.214 ---
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 transmission of HARQ-ACK corresponding to all code block groups of the PDSCH carrying the activation command is transmitted completed in slot n, the indicated semi-persistent Reporting Setting should be applied starting from slot +1. If the field reportConfigType is not present, the UE shall report the CSI on PUSCH. 
For a UE configured with the higher layer parameter reportConfigType set to 'semiPersistentOnPUCCH' . 
[bookmark: _Hlk512597011]-	when a UE receives an activation command [10, TS 38.321] for CSI-RS resource(s) for channel measurement and CSI-IM/NZP CSI-RS resource(s) for interference measurement associated with configured CSI resource setting(s), and when the transmission of HARQ-ACK corresponding to all code block groups of the PDSCH carrying the selection command is transmitted completed 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  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(s) associated with configured CSI resource setting(s), and when  the transmission of HARQ-ACK corresponding to all code block groups of the PDSCH carrying the selection command is transmitted completed 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(s) shall apply starting from slot  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.
--- End of text proposal ---

--- Start of text proposal to Section 6.2.1 in TS 38.214 ---
[bookmark: _Hlk512330606]-	when a UE receives an activation command [10, TS 38.321] for an SRS resource, and when the transmission of HARQ-ACK corresponding to all code block groups of the PDSCH carrying the selection command is transmitted completed in slot n, the corresponding actions in [10, TS 38.321] and the UE assumptions on SRS transmission corresponding to the configured SRS resource set shall be applied starting from slot The activation command also contains spatial relation assumptions provided by a list of references to reference signal IDs, one per element of the activated SRS resource set. Each ID in the list refers to a reference SS/PBCH block, NZP CSI-RS resource, or SRS resource configured on the same or different component carrier and/or bandwidth part as the SRS resource(s) in the SRS resource set.
>>>> unchanged text omitted <<<<
-	when a UE receives a deactivation command [10, TS 38.321] for an activated SRS resource set, and when the transmission of HARQ-ACK corresponding to all code block groups of the PDSCH carrying the selection command is transmitted completed in slot n, the corresponding actions in [10, TS 38.321] and UE assumption on cessation of SRS transmission corresponding to the deactivated SRS resource set shall apply starting from slot 
--- End of text proposal ---
Frequency band of CMR and IMR
According to current TS38.214, a CSI reporting setting maybe linked with at least one NZP CSI-RS resource and one CSI-IM resource.  The frequency occupancy of NZP CSI-RS resource and that of CSI-IM resource are separately configured.  There’s no restriction on the frequency occupancy configuration for the NZP CSI-RS resource and the CSI-IM resource linked with the same CSI reporting setting.  Without restriction, as shown in Figure 1, the NZP CSI-RS resource and the CSI-IM resource linked with the same CSI reporting setting may have different starting RB and/or different number of RBs, and NZP CSI-RS and/or CSI-IM may be missing on some reporting subband(s).
[image: ]
[bookmark: _Ref521335560]Figure 1: Illustration of frequency configuration in CSI reporting setting, NZP CSI-RS and CSI-IM.
To fix this issue, we propose to add the following restriction on the frequency configuration for NZP CSI-RS, CSI-IM, and CSI reporting subband:
[bookmark: _Toc521343945][bookmark: _Toc522104417]Proposal 3:	The NZP CSI-RS resource and the CSI-IM resource linked with the same CSI reporting setting have the same frequency occupancy. 
[bookmark: _Toc521343946][bookmark: _Toc522104418]Proposal 4:	The frequency occupancy of the NZP CSI-RS resource and/or the CSI-IM resource shall include all CSI reporting subbands configured for the linked CSI reporting setting. 
The corresponding text proposal is as follows.
--- Start of text proposal to Section 5.2.1.4.1 in TS 38.214 ---
>>>> unchanged text omitted <<<<
If interference measurement is performed 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 corresponding resource sets. The number of CSI-RS resources for channel measurement equals to the number of CSI-IM resources. The frequency occupancy of a CSI-IM resource shall be same as the frequency occupancy of the associated CSI-RS resource for channel measurement.  The frequency occupancy of a CSI-IM resource shall include the CSI reporting band of the associated CSI reporting setting.
If interference measurement is performed on NZP CSI-RS, a UE does not expect to be configured with more than one NZP CSI-RS resource in the associated resource set within the resource setting for channel measurement. The UE configured with the higher layer parameter nzp-CSI-RS-ResourcesForInterference may expect no more than 18 NZP CSI-RS ports configured in a NZP CSI-RS resource set. The frequency occupancy of an NZP CSI-RS resource for interference measurement shall be same as the frequency occupancy of the associated NZP CSI-RS resource for channel measurement.  The frequency occupancy of an NZP CSI-RS resource for interference measurement shall include the CSI reporting band of the associated CSI reporting setting.
>>>> unchanged text omitted <<<<
--- End of text proposal ---
[bookmark: _Ref521530293]CSI reporting
Z and Z’ values at 15kHz in CSI computation delay requirement 1
In RAN1#93, two CSI computation requirements were defined.  For CSI computation requirement 1, the Z1 and Z′1 values for 15kHz SCS need to be decided.  The values of Z1 needs to be chosen between 9 and 10, while the values of Z′1 needs to be chosen between 7 and 8.  Notice that the N2 = 10 at 15kHz, it is preferred to have Z1 = 10 and Z′1 = 8 for the sake of simplicity.  
[bookmark: _Toc522104419]Proposal 5:	For CSI computation requirement 1, adopt Z1 = 10 and Z′1 = 8 for 15kHz SCS.
The corresponding text proposal is as follows.
--- Start of text proposal to Section 5.4 in TS 38.214 ---
>>>> unchanged text omitted <<<<
Table 5.4-1: CSI computation delay requirement 1
	

	Z1 [symbols]

	
	Z1
	Z'1

	0
	[9 or 10]
	[7 or 8]

	1
	13
	11

	2
	25
	21

	3
	43
	36


>>>> unchanged text omitted <<<<
--- End of text proposal ---
Z values for beam reporting
For beam reporting, it was agreed that the Z′ value is according to UE reported capability, but the Z value is FFS.  Recall that Z value represents the minimum gap from the end of the PDCCH carrying the CSI request to the start of the PUSCH carrying the CSI report.  The Z value for beam reporting should thus at least consider the timing requirement for PDCCH decoding, CSI-RS beam switching, RSRP calculation time, and the PUSCH preparation time.  Notice that the aperiodic CSI-RS beam switching time and the RSRP calculation time are reported as UE capabilities in UE feature groups (FGs) 2-28 and 2-25, respectively.  Notice that FG2-28 is not applicable to FR1 only.  For 60kHz and 120kHz, the Z value for beam reporting could be derived based on the reported UE capability in FGs 2-28 and FG-2-25.  For 15kHz or 30kHz, we may consider two alternatives:
Alt-1: Aperiodic beam reporting is not supported (Z for aperiodic beam reporting is not defined for SCS of 15kHz or 30kHz)
Alt-2: Use the corresponding Z2 value in CSI computation delay requirement 2 as the Z value for aperiodic beam reporting for SCS of 15kHz or 30kHz
With Alt-2, the Z values can be defined for all SCSs.  But for SCS of 15kHz and 30kHz, we have fixed Z values regardless of UE capability report, while for SCS of 60kHz and 120kHz, the Z values correspond to UE capability report.  Alt-1 provides a much clean solution, given that periodic or semi-persistent beam reporting could be sufficient for FR1.
[bookmark: _Toc522104420]Proposal 6:	Aperiodic beam reporting is not supported for SCS of 15kHz or 30kHz.
[bookmark: _Toc522104421]Proposal 7:	For SCS of 60kHz or 120kHz, the Z value for aperiodic beam reporting is the sum of the aperiodic CSI-RS beam switching time reported in UE feature group 2-25 and the beam reporting time reported in UE feature group 2-28.
The corresponding text proposal is as follows.
--- Start of text proposal to Section 5.4 in TS 38.214 ---
>>>> unchanged text omitted <<<<
-	If reportQuantity is set to 'cri-RSRP' or 'ssb-Index-RSRP', is according to UE reported capability and is FFS, where  is the aperiodic CSI-RS beam switching time according to the reported UE capability, or
>>>> unchanged text omitted <<<<
--- End of text proposal ---
Notice that current CSI computation time doesn’t consider the CSI-RS beam switching time.  We propose to clarify that if there’s no sufficient gap between PDCCH and the CSI-RS for beam switching, UE may ignore the DCI triggering the CSI report.
[bookmark: _Toc522104422]Proposal 8:	If 'QCL-TypeD' is configured for an aperiodic CSI-RS, a UE doesn’t expect the gap from the end of the last symbol of the PDCCH carrying aperiodic CSI trigger to the start of the first symbol of the CSI-RS resource is smaller than the corresponding UE capability.
The corresponding text proposal is as follows.
--- Start of text proposal to Section 5.2.1.5.1 in TS38.214 ---
>>>> unchanged text omitted <<<<
The UE does not expect that aperiodic CSI-RS is transmitted before the OFDM symbol(s) carrying its triggering DCI. 
If 'QCL-TypeD' is configured for an aperiodic CSI-RS, a UE may ignore the DCI carrying the aperiodic CSI trigger if the gap from the end of the last symbol of the PDCCH carrying aperiodic CSI trigger to the start of the first symbol of the CSI-RS resource is smaller than the corresponding UE capability.
>>>> unchanged text omitted <<<<
--- End of text proposal ---

Applicability of CSI computation requirement 1 
In RAN1#93, two sets of CSI computation delay requirement were agreed.  But there’s ambiguity of the applicability of the CSI computation delay requirement 1.  The CSI computation delay requirement 1 is mainly for fast CSI acquisition.  If the CSI is based on periodic or semi-persistent CSI-RS, the CSI maybe based on outdated CSI-RS/CSI-IM.  So, CSI computation delay requirement 1 shall only be applicable when the CSI report is based on aperiodic CSI-RS.
[bookmark: _Toc522104423]Proposal 9:	The CSI computation delay requirement 1 is applicable when a single aperiodic low-latency CSI is triggered without multiplexing with UL-SCH or HARQ-ACK or both and when the CSI is based on aperiodic CSI-RS/CSI-IM and when NCPU CPUs are unoccupied.
The corresponding text proposal is as follows.
--- Start of text proposal to Section 5.4 in TS 38.214 ---
>>>> unchanged text omitted <<<<
-	 of the table 5.4-1 if only one CSI report setting is triggered by the DCI and if the CSI is based on aperiodic CSI-RS/CSI-IM and is triggered without a PUSCH with either transport block or HARQ-ACK or both when L = 0 CPUs are occupied (according to Subclause 5.2.1.6) and the CSI to be transmitted corresponds to wideband frequency-granularity where the CSI corresponds to at most 4 CSI-RS ports in a single resource without CRI report and where CodebookType is set to 'TypeI-SinglePanel' or where reportQuantity is set to 'cri-RI-CQI', or
-	 of the table 5.4-2 if the CSI is triggered without a PUSCH with either a transport block or HARQ-ACK or both and the CSI to be transmitted corresponds to wideband frequency-granularity where the CSI corresponds to at most 4 CSI-RS ports in a single resource without CRI report and where CodebookType is set to 'TypeI-SinglePanel' or where reportQuantity is set to 'cri-RI-CQI', or
>>>> unchanged text omitted <<<<
--- End of text proposal ---

It’s worth noting that the CSI computation delay requirement 1 is only applicable when none of the CPUs are occupied.  The gNB should not request the UE to report a CSI with CSI computation delay requirement 1, if the UE has one or more CPUs occupied.
[bookmark: _Toc522104424]Proposal 10:	A UE doesn’t expect to receive a DCI which triggers a CSI report with CSI computation requirement 1 when the UE has one or more CPUs occupied.
The corresponding text proposal is as follows.
--- Start of text proposal to Section 5.2.1.6 in TS 38.214 ---
>>>> unchanged text omitted <<<<
If a UE receives a DCI triggering a CSI report with CSI computation requirement 1 when L > 0 on the first symbol of the PDCCH carrying the DCI, the UE may ignore the DCI.
Processing of a CSI report occupies a number of CPUs for a number of symbols as follows:
>>>> unchanged text omitted <<<<
--- End of text proposal ---
CPU occupancy rules
In RAN1#93, it was agreed that 
the CSI report with a set containing Ks > 1 CSI-RS resources for channel measurement occupies Ks CSI processing units and the latency requirement for each unit is calculated based on (Z, Z') according to the High latency CSI class; and that
the L1-RSRP reporting is treated as a new Latency Class where the Z' values follow the reported beam report timing values in capability 2-25.
There’s an ambiguity how CPU is occupied by L1-RSRP report.  Compared to CSI report with CQI, the L1-RSRP report needs less CSI computation time.  This is because for CSI report with CQI, the UE may need to evaluate CQI for each CSI-RS resource to determine the best CSI-RS resource with which the best CQI can be achieved.  So, a CSI report based on Ks CSI-RS resources is roughly equivalent to compute Ks CSI reports in terms of CSI computation time.  For L1-RSRP report based on Ks CSI-RS/SSB resources, on the other hand, the UE just need to compute the receive power on each CSI-RS or SSB.  Hence, it is not necessarily to consume Ks CPUs.
[bookmark: _Toc522104425]Proposal 11:	Clarify that a L1-RSRP report with a set of Ks CSI-RS/SSB resources occupies a single CPU.
The corresponding text proposal is as follows.
--- Start of text proposal to Section 5.2.1.6 in TS 38.214 ---
The UE indicates the number of supported simultaneous CSI calculations . If a UE supports  simultaneous CSI calculations it is said to have  CSI processing units for processing CSI reports across all configured cells. If L CPUs are occupied for calculation of CSI reports in a given OFDM symbol, the UE has  unoccupied CPUs. If a UE receives an aperiodic CSI request for N CSI reports, where each CSI report  has CSI-RS resources in the CSI-RS resource set for channel measurement, the UE is not required to update the  requested CSI reports with lowest priority (according to Subclause 5.2.5), where is the largest value such that  holds,  is the number of CPUs to be occupied by CSI report n. 
The UE is not required to update a periodic or semi-persistent CSI report with CSI-ReportConfig with higher layer parameter reportQuantity set to 'cri-RI-PMI-CQI', 'cri-RI-i1', 'cri-RI-i1-CQI', 'cri-RI-CQI' or 'cri-RI-LI-PMI-CQI', if  on the earliest one of the first symbol of the latest CSI-RS/CSI-RS IM resource earlier than the corresponding CSI reference resource of the CSI report. 
The UE is not required to update a periodic or semi-persistent CSI report with CSI-ReportConfig with higher layer parameter reportQuantity set to 'cri-RSRP' or 'ssb-Index-RSRP', if  on the earliest one of the first symbol of the latest CSI-RS/SSB resource earlier than the corresponding CSI reference resource of the CSI report. 
Processing of a CSI report occupies a number of CPUs for a number of symbols as follows:
-	A CSI report with CSI-ReportConfig with higher layer parameter reportQuantity set to 'cri-RSRP' or ‘ssb-Index-RSRP’ occupies one CPU.
-	A CSI report with CSI-ReportConfig with higher layer parameter reportQuantity set to 'cri-RI-PMI-CQI', 'cri-RI-i1', 'cri-RI-i1-CQI', 'cri-RI-CQI' or 'cri-RI-LI-PMI-CQI''cri-RSRP' or 'none' occupies CPUs, where is the number of CSI-RS resources in the CSI-.RS resource set for channel measurement, except for the CSI report aperiodically triggered without transmitting a PUSCH with either transport block or HARQ-ACK or both when L = 0 CPUs are occupied. 
>>>> unchanged text omitted <<<<
--- End of text proposal ---
Other editorial changes
Besides, we propose the following editorial changes to fix some typos.
--- Start of text proposal to Section 5.4 in TS 38.214 ---
>>>> unchanged text omitted <<<<


where Zref is defined as the next uplink symbol with its CP starting after  after the end of the last symbol of the PDCCH triggering the CSI report, and where Z'ref, is defined as the next uplink symbol with its CP starting after  after the end of the last symbol in time of: the last symbol of aperiodic CSI-RS resource for channel measurements, the last symbol of aperiodic CSI-IM used for interference measurements, and the last symbol of aperiodic NZP CSI-RS for interference measurement, when aperiodic CSI-RS is used for channel measurement for triggered CSI report(s) n, 
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 no earlier than at symbol Zref,
>>>> unchanged text 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 including the effect of the timing advance, starts no 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(s) n.
>>>> unchanged text omitted <<<<
-	d = 0 if the CSI is not multiplexed with a PUSCH with either a transport block or HARQ-ACK of both. If CSI is multiplexed with a PUSCH with either a transport block or HARQ-ACK of both, d = 2 for µ = 0,1, d = 3 for µ = 2 and d = 3 4 for µ = 43
>>>> unchanged text omitted <<<<
--- End of text proposal ---
[bookmark: _Ref521530295]CQI and MCS
The CSI reference resource definition in [1] include assumptions on the number of resources occupied by references signals when calculation the CQI value. However, assumptions on PTRS are not currently included. To address this issue, we propose similar treatment to DMRS by following semi-statically configured values. Since two parameters in PTRS-DownlinkConfig are sequences of values, we propose using the default value according to Section 5.1.6.3 when deriving the CQI index.
[bookmark: _Toc522104426]Proposal 12:	Clarify assumptions about PTRS in the CSI reference resource when deriving the CQI value.
The corresponding text proposal is as follows.
--- Start of text proposal to Section 5.2.2.1.1 in TS 38.214 ---
>>>> unchanged text omitted <<<<
In the CSI reference resource, the UE shall assume the following for the purpose of deriving the CQI index, and if also configured, for deriving PMI and RI:
>>>> unchanged text omitted <<<<
[bookmark: _Hlk512449737]-	Assume the same number of front loaded DM-RS symbols as the maximum front-loaded symbols configured by the higher layer parameter maxLength in DMRS-DownlinkConfig. 
-	Assume the same number of additional DM-RS symbols as the additional symbols configured by the higher layer parameter dmrs-AdditionalPosition.
-	Assume the PDSCH symbols are not containing DM-RS.
- 	Assume LPT-RS = 4 and KPT-RS = 4 if PTRS-DownlinkConfig is configured. Otherwise, assume no REs are allocated for PTRS.
>>>> unchanged text omitted <<<<
--- End of text proposal ---
Conclusion
In this contribution, we raise the issues of confusing UE behaviour in CSI measurement and propose solutions to resolve these confusing issues.  We made following proposals.
Proposal 1:	To determine MAC-CE activation time, the end of transmission of ACK for the PDSCH carrying the MAC-CE shall be the end of the last slot of the PUCCH or PUSCH transmission carrying ACK for the PDSCH.
Proposal 2:	In case of CBG-based PDSCH, the ACK for determining MAC-CE activation time refers to the last ACK for all CBGs, regardless which CBGs carry MAC-CE bits.
Proposal 3:	The NZP CSI-RS resource and the CSI-IM resource linked with the same CSI reporting setting have the same frequency occupancy.
Proposal 4:	The frequency occupancy of the NZP CSI-RS resource and/or the CSI-IM resource shall include all CSI reporting subbands configured for the linked CSI reporting setting.
Proposal 5:	For CSI computation requirement 1, adopt Z1 = 10 and Z′1 = 8 for 15kHz SCS.
Proposal 6:	Aperiodic beam reporting is not supported for SCS of 15kHz or 30kHz.
Proposal 7:	For SCS of 60kHz or 120kHz, the Z value for aperiodic beam reporting is the sum of the aperiodic CSI-RS beam switching time reported in UE feature group 2-25 and the beam reporting time reported in UE feature group 2-28.
Proposal 8:	If 'QCL-TypeD' is configured for an aperiodic CSI-RS, a UE doesn’t expect the gap from the end of the last symbol of the PDCCH carrying aperiodic CSI trigger to the start of the first symbol of the CSI-RS resource is smaller than the corresponding UE capability.
Proposal 9:	The CSI computation delay requirement 1 is applicable when a single aperiodic low-latency CSI is triggered without multiplexing with UL-SCH or HARQ-ACK or both and when the CSI is based on aperiodic CSI-RS/CSI-IM and when NCPU CPUs are unoccupied.
Proposal 10:	A UE doesn’t expect to receive a DCI which triggers a CSI report with CSI computation requirement 1 when the UE has one or more CPUs occupied.
Proposal 11:	Clarify that a L1-RSRP report with a set of Ks CSI-RS/SSB resources occupies a single CPU.
Proposal 12:	Clarify assumptions about PTRS in the CSI reference resource when deriving the CQI value.
We propose adopting text proposals in Sections 2, 3 and 4.
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