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Introduction
This is a revision of R1-1809745 and R1-1809776 focusing solely on the revisions given by multiple companies in RAN1 #94 [1-20] regarding processing time specification alignment between 38.213 and 38.214 with focus on UCI. Among some of the errors noted:
· Huawei and Nokia indicating corrections needed to in relation the allocation duration.
· Huawei, Spreadtrum, Nokia, and Samsung additionally indicated that Capability #2 was not agreed to be defined for case of additional DMRS configured, and so should be captured consistently in specification.
· Ericsson and CATT both noted that there may be some inconsistencies between the references to processing time in 38.213 subclause 9.2.5 and 38.214 subclase 5.3. 
· CATT further commented that SFI action times in 38.211 should be aligned.

During the Monday offline at RAN1 #94, the following discrepancies were noted. 
Offline Notes from Monday: 
The following specification alignment is needed between 38.213 and 38.214, and further refinement of the text should be done to capture the following aspects:
· Current 38.213 uses 38.214 timelines for pre-multiplexed UCI channels separately to determine whether certain overlapping channels should be multiplexed, however the some of the timelines in 38.214 assume that channels have been multiplexed. Therefore, the Tproc approach below may need to be refined so as not to be circular.
· A-CSI needs to be captured for d1,1
· Tproc,CSI for CSI computation time may need to be captured for reference within 38.213 from CSI computation time which include impact of d, and also Tproc for SPS Release
· Check for any further cross reference to N1,N2,…
· SFI text in Section 11 of 38.213 should also be checked for consistency, as mentioned from [CATT].
· When UCI multiplexed on PUSCH, the reference point for timeline check defined in 214 is not aligned with the agreement made in UL control session. 
· Misaligned UE behavior described in 213/214 when timeline for multiplexing is not meet.
· Double counting of 1 additional symbol in 213/214 when HARQ-ACK multiplexed on PUSCH.
· 213 needs to capture timeline check based on Z when A-CSI is triggered on PUSCH and multiplexed with other UCIs.

In the next section, high level summary of the principles for new text proposals, followed by the text proposals.

Text Proposal Summary
Proposal: 
· The UE processing time specification across 38.213 and 38.214 is structured as follows
· UE procedures to capture in 38.214
· 5.3: Processing time for HARQ-ACK following PDSCH with no UCI multiplexing
· 5.4: Processing time for CSI-report following A-CSI trigger with no UCI multiplexing
· 6.4: Processing time for PUSCH following dynamic grant with no UCI multiplexing
· Note that UE behaviour is specified when there is no UCI multiplexing, but when there is UCI multiplexing these timelines serve as reference to 38.213
· UE procedures to capture in 38.213
· 9.2.5: UCI multiplexing procedures
· Note that this section separately captures the following
· Determining when timing requirements are met among a set of overlapping channels (can reference to 38.214)
· Determine the PUCCH resource(s) on which the final UCI is multiplexed
[bookmark: _GoBack]
Text Proposal for 38.214
-----------------------------------------------------Begin Text Proposal for 38.214 ----------------------------------------------------------
<Unchanged text omitted>
5.3	UE PDSCH processing procedure time

[bookmark: _Hlk500865557][bookmark: _Hlk508187268]If the first uplink symbol of the physical channel PUCCH which carries the HARQ-ACK information, as defined by the assigned HARQ-ACK timing K1 and the PUSCH or PUCCH resource to be used and including the effect of the timing advance, starts no earlier than at symbol L1 then the UE shall provide a valid HARQ-ACK message, where L1 is defined as the next uplink symbol with its CP starting after  after the end of the last symbol of the PDSCH carrying the TB being acknowledged. , then the UE shall provide a valid HARQ-ACK message.
-	N1 is based on µ of table 5.3-1 and table 5.3-2 for UE processing capability 1 and 2 respectively, where µ corresponds to the one of (µPDCCH, µPDSCH, µUL) resulting with the largest Tproc,1, where the µPDCCH corresponds to the subcarrier spacing of the PDCCH scheduling the PDSCH, the µPDSCH corresponds to the subcarrier spacing of the scheduled PDSCH, and µUL corresponds to the subcarrier spacing of the uplink channel with which the HARQ-ACK is to be transmitted, and κ is defined in subclause 4.41 of [4, TS 38.211].
-	If HARQ-ACK is transmitted on PUCCH, then d1,1 = 0,	Comment by Qualcomm: Note to editor: This would be moved to 38.213 since it is related to UCI multiplexing.
-	If HARQ-ACK is transmitted on PUSCH, then d1,1 = 1. 
-	If the UE is configured with multiple active component carriers, the first uplink symbol which carries the HARQ-ACK information further includes the effect of timing difference between the component carriers as given in [11, TS 38.133].
-	ForIf the PDSCH is mapping type A as given in subclause 7.4.1.1 of [4, TS 38.211]: if, and the last symbol of PDSCH is on the i-th symbol of the slot where i < 7, then d1,2 1 = 7 - i, otherwise d1,1 = 0.
-	For UE processing capability 1: If the PDSCH is mapping type B as given in subclause 7.4.1.1 of [4, TS 38.211], and
- 	if the number of PDSCH symbols allocated is 7, then d1,1 = 0,
-	if the number of PDSCH symbols allocated is 4, then d1,2 1 = 3,
-	if the number of PDSCH symbols allocated is 2, then d1,2 1 = 3+d, where d is the number of overlapping symbols of the scheduling PDCCH and the scheduled PDSCH.
-	For UE processing capability 2: If the PDSCH is mapping type B as given in subclause 7.4.1.1 of [4, TS 38.211], 
- 	if the number of PDSCH symbols allocated is 7, then d1,1 = 0,
- 	if the number of PDSCH symbols allocated is 2 or 4, then d1,2 1 is the number of overlapping symbols of the scheduling PDCCH and the scheduled PDSCH..
[bookmark: _Hlk515958514]-	For UE processing capability 2 with scheduling limitation when µ = 1, if the scheduled RB allocation exceeds 136 RBs, the UE defaults to capability 1 processing time. 
- 	If this PUCCH resource is overlapping with another uplink physical channel, then HARQ-ACK is multiplexed following the procedure in subclause 9.2.5 of [9, TS 38.213], otherwise the HARQ-ACK message is transmitted on PUCCH.
Otherwise the UE may not provide a valid HARQ-ACK corresponding to the scheduled PDSCH. The value of Tproc,1 is used both in the case of normal and extended cyclic prefix.
<Unchanged text omitted>
Table 5.3-1: PDSCH processing time for PDSCH processing capability 1
	

	PDSCH decoding time N1 [symbols]

	
	dmrs-AdditionalPosition = pos0 in 
DMRS-DownlinkConfig in either both of 
dmrs-DownlinkForPDSCH-MappingTypeA, dmrs-DownlinkForPDSCH-MappingTypeB
	dmrs-AdditionalPosition ≠ pos0 in 
DMRS-DownlinkConfig in either of 
dmrs-DownlinkForPDSCH-MappingTypeA, dmrs-DownlinkForPDSCH-MappingTypeB 
or if the high layer parameter is not configured

	0
	8
	13

	1
	10
	13

	2
	17
	20

	3
	20
	24



Table 5.3-2: PDSCH processing time for PDSCH processing capability 2
	

	PDSCH decoding time N1 [symbols]

	
	dmrs-AdditionalPosition = pos0 in 
DMRS-DownlinkConfig in either both of 
dmrs-DownlinkForPDSCH-MappingTypeA, dmrs-DownlinkForPDSCH-MappingTypeB
	dmrs-AdditionalPosition ≠ pos0 in 
DMRS-DownlinkConfig in either of 
dmrs-DownlinkForPDSCH-MappingTypeA, 
dmrs-DownlinkForPDSCH-MappingTypeB


	0
	3
	[13]

	1
	4.5
	[13]

	2
	9 for frequency range 1
	[20]



<Unchanged text omitted>
[bookmark: _Toc517439498][bookmark: _Hlk508655659]5.4	UE CSI computation time
When the CSI request field on a DCI triggers a CSI report(s) on PUSCH with or without a transport block, the UE shall provide valid CSI report(s), 
-	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 , and
-	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, 
- 	if he PUSCH indicated by the DCI is overlapping with another uplink physical channel, then the CSI report(s) are multiplexed following the procedure in subclause 9.2.5 of [9, TS 38.213], otherwise the CSI report(s) are transmitted on the PUSCH indicated by the DCI.	Comment by Qualcomm: Note to editor: This is the condition for then invoking procedures with overlapping channels as defined in UCI agenda agreements.


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 n, . 	Comment by Qualcomm: Technically, this d-{2,2} should be added here for BWP switch as with 6.4.
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,	Comment by Qualcomm: Note to editor: Any UCI multiplexing or dropping rules would now be moved to 38.213.

Yi comment: Need keep the first sub-bullet because there is no multiplexing
-	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 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 n.
Z and Z' are defined as: 
 and , where M is the number of updated CSI report(s) according to Subclause 5.2.1.6,  corresponds to the m-th requested CSI report and is defined as
-	 of the table 5.4-1 if the CSI 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
-	If reportQuantity is set to 'cri-RSRP' or 'ssb-Index-RSRP', is according to UE reported capability and is FFS, or
-	 of table 5.4-2 otherwise.
-	µ of table 5.4-1 and table 5.4-2  corresponds to the min (µPDCCH, µCSI-RS, µUL) where the µPDCCH corresponds to the subcarrier spacing of the PDCCH with which the DCI was transmitted and µUL corresponds to the subcarrier spacing of the PUSCH with which the CSI report is to be transmitted and µCSI-RS corresponds to the minimum subcarrier spacing of the aperiodic CSI-RS triggered by the DCI
-	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 for µ = 4	Comment by Qualcomm: Note to editor: These are related to UCI multiplexing and dropping, so they would be also moved to 38.213.
<Unchanged text omitted>
[bookmark: _Toc517439528]6.4	UE PUSCH preparation procedure time

[bookmark: _Hlk496825264][bookmark: _Hlk496824026]If the first uplink symbol in the PUSCH allocation for a transport block, including the DM-RS, as defined by the slot offset K2 and the start and length indicator SLIV of the scheduling DCI, is no earlier than at symbol L2 , then the UE shall transmit PUSCH where L2 is defined as the next uplink symbol with its CP starting   after the end of the last symbol of the PDCCH carrying the DCI scheduling the PUSCH, where then the UE shall transmit the transport block.
-	N2 is based on µ of Table 6.4-1 and Table 6.4-2 for UE processing capability 1 and 2 respectively, where µ corresponds to the one of (µDL, µUL) resulting with the largest Tproc,2,  where the µDL corresponds to the subcarrier spacing of the downlink with which the PDCCH carrying the DCI scheduling the PUSCH was transmitted and µUL corresponds to the subcarrier spacing of the uplink channel with which the PUSCH is to be transmitted, and κ is defined in subclause 4.1 of [4, TS 38.211].
-	If the first symbol of the PUSCH allocation consists of DM-RS only, then d2,1 = 0, otherwise d2,1 = 1. 
-	If the HARQ-ACK is multiplexed on PUSCH, then d2,2 = 1, otherwise d2,2 = 1.	Comment by Qualcomm: Note to editor: This would be moved to 38.213 as part of UCI multiplexing.
-	If the UE is configured with multiple active component carriers, the first uplink symbol in the PUSCH allocation further includes the effect of timing difference between component carriers as given in [11, TS 38.133]. 
-	If the scheduling DCI triggered a switch of BWP, d2,23 equals to the switching time as defined in [11, TS 38.133], otherwise d2,32=0.
-	If the PUSCH indicated by the DCI is overlapping with another uplink physical channel, then the transport block is multiplexed following the procedure in subclause 9.2.5 of [9, TS 38.213], otherwise the transport block is transmitted on the PUSCH indicated by the DCI.	Comment by Qualcomm: Note to editor: This is the condition for then invoking procedures with overlapping channels as defined in UCI agenda agreements.
Otherwise the UE may ignore the scheduling DCI. 

The value of  is used both in the case of normal and extended cyclic prefix.

-----------------------------------------------------End Text Proposal for 38.214 ------------------------------------------------------------
Text Proposal for 38.213
-----------------------------------------------------Begin Text Proposal for 38.213 ----------------------------------------------------------
[bookmark: _Toc517265066]9.2.5	UE procedure for reporting multiple UCI types




If one of the PUCCHs or PUSCHs is in response to a DCI format detection by the UE, the UE expects that the first symbol of the earliest PUCCH or PUSCH, among the overlapping PUCCHs and PUSCHs in the slot, is not before symbol  after a last symbol of any corresponding PDSCH or SPS PDSCH release and is not before symbol  after a last symbol of any corresponding PDCCH where [image: ] is obtained by adding one symbol to a number of symbols [image: ] corresponding to a PDSCH reception time for the UE PDSCH processing capability,[image: ] is obtained by adding one symbol to a number of symbols [image: ] corresponding to a PUSCH preparation time for the UE PUSCH processing capability, where [image: ], [image: ], [image: ], [image: ], and [image: ] are defined in [6, TS 38.214]. A UE does not expect a PUCCH or a PUSCH that is in response to a DCI format detection to overlap with any other PUCCH or PUSCH that does not satisfy the above  and  timing conditions.
If one of the PUCCHs or PUSCHs is in response to a DCI format detection by the UE, the UE expects that the first symbol of the earliest PUCCH or PUSCH, denote as symbol S, among a group of overlapping PUCCHs and PUSCHs in the slot, satisfy the following timeline conditions:

-	S is not before a symbol L1  whose CP starting after after a last symbol of any corresponding PDSCH or SPS PDSCH release, where µ corresponds to the smallest subcarrier spacing among the subcarrier spacing of the PDCCH scheduling the PDSCH, the subcarrier spacing of the scheduled PDSCH, and the smallest subcarrier spacing of the overlapping PUCCHs and PUSCHs. 

-	if there is no CSI report triggered by a PDCCH multiplexed on a PUSCH in the group of overlapping PUCCHs/PUSCHs, S is not before symbol L2 whose CP starting after after the last symbol of the corresponding PDCCH scheduling the PUSCH, where µ corresponds to the smallest subcarrier spacing among the subcarrier spacing of the PDCCHs scheduling the PUSCHs and the smallest subcarrier spacing of the overlapping PUCCHs and PUSCHs.  

-	if there is CSI report(s) triggered by a PDCCH multiplexed on a PUSCH in the group of overlapping PUCCHs/PUSCHs, S is not before symbol LCSI whose CP starting after after the last symbol of the corresponding PDCCH triggering the CSI report(s), where µ corresponds to the smallest subcarrier spacing among the subcarrier spacing of the PDCCHs scheduling the PUSCHs, the smallest subcarrier spacing of the overlapping PUCCHs and PUSCHs, and the minimum subcarrier spacing of the aperiodic CSI-RS triggered by the DCI. The value of d is given by d = 2 for µ = 0,1, d = 3 for µ = 2 and d = 4 for µ = 3.
where





-	, , , , and follow the definitions in [6, TS 38.214] with µ given in above contitions. 
A UE does not expect a PUCCH or a PUSCH that is in response to a DCI format detection to overlap with any other PUCCH or PUSCH that does not satisfy the above timing conditions.




If there is CSI report(s) triggered by a PDCCH multiplexed on a PUSCH in the group of overlapping PUCCHs/PUSCHs, If symbol S is before symbol  where 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 n, the UE is not required to update the CSI for the triggered CSI report n. follows the definition in [6, TS 38.214] with µ corresponds to the minimum subcarrier spacing among the subcarrier spacing of the PDCCHs scheduling the PUSCHs, the minimum subcarrier spacing of the aperiodic CSI-RS triggered by a corresponding DCI of PDCCH, and the smallest subcarrier spacing of the overlapping PUCCHs and PUSCHs. The value of d is given by d = 2 for µ = 0,1, d = 3 for µ = 2 and d = 4 for µ = 3. 




If a UE would transmit multiple PUCCHs in a slot that include HARQ-ACK/SR and CSI and PUCCHs with HARQ-ACK satisfies the above  and  timing conditions and does not overlap with any other PUCCH or PUSCH that does not satisfy the above  and  timing conditions, the UE multiplexes HARQ-ACK/SR and CSI and determines corresponding PUCCH(s) for transmission in the slot according to the following pseudo-code.

<Unchanged text omitted>
[bookmark: _Toc517265073]10.2	PDCCH validation for DL SPS and UL grant Type 2
<Unchanged text omitted>
A UE with capability 1 [6, TS 36.214] is expected to be able to provide HARQ-ACK information in response to a DL SPS scheduling release after [image: ] symbols from the last symbol of a PDCCH providing the DL SPS scheduling release where, for the subcarrier spacing of the PDCCH reception, [image: ] for 15 kHz, [image: ] for 30 kHz, [image: ] for 60 kHz, and [image: ] for 120 kHz.
A UE with capability 2 [6, TS 36.214] is expected to be able to provide HARQ-ACK information in response to a DL SPS scheduling release after [image: ] symbols from the last symbol of a PDCCH providing the DL SPS scheduling release where, for the subcarrier spacing of the PDCCH reception, N=5 for 15 kHz, N=5.5 for 30 kHz, N=11 for 60 kHz (for FR1 only).
Note that the processing time for the final transmission of the HARQ-ACK message is also subject to the UE procedures for reporting multiple UCI types  in subclause 9.2.5.
-----------------------------------------------------End Text Proposal for 38.213 ------------------------------------------------------------
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Appendix: Agreements on timeline
Some of the discrepancies may have arisen as there was some overlap in parallel sessions. Here we show some of the agreements for background.
UCI related
RAN1 #92
Agreements:
· When a single slot PUCCH overlap with a single slot PUSCH with the same starting symbol and with different ending symbols, PUCCH is not transmitted and UCI is piggybacked on PUSCH using the same multiplexing rules defined in 38.212 for fully overlapped PUCCH and PUSCH. 
· FFS: overlap for multiple slot transmissions.

Agreements:
· In case a single slot PUCCH overlap with a multi-slot PUSCH transmission 
· If the starting symbol of PUCCH and PUSCH are aligned in a slot, piggyback UCI on PUSCH in that slot using the same multiplexing rules defined in 38.212 for fully overlapped PUCCH and PUSCH and drop PUCCH transmission 

RAN1 #92b
Agreements:
· For SP-CSI on PUSCH or A-CSI-only on PUSCH colliding with SR/HARQ-ACK with the same starting symbol within the same CC, adopt the proposals in the table below 
	SP-CSI on PUSCH without UL-SCH
	A-CSI-only on PUSCH without UL-SCH
	HARQ-ACK
	SR
	Proposal

	
	*
	
	· 
	Drop A-CSI-only on PUSCH, transmit SR on PUCCH. (follow LTE approach)

	
	*
	*
	*
	Drop A-CSI-only on PUSCH, transmit SR and HARQ-ACK on PUCCH. (follow LTE approach) 

	*
	
	
	*
	Drop SP-CSI on PUSCH, transmit SR on PUCCH (follow LTE approach)

	*
	
	*
	*
	Drop SP-CSI on PUSCH, transmit HARQ-ACK and SR on PUCCH (follow LTE approach)



· The symbol “*” in SR means when SR is positive
· FFS when the starting symbols among UL transmissions are different in the above scenarios.

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

Working assumption:
· When single-slot PUCCH overlaps with single-slot PUCCH or single-slot PUSCH in slot n for a PUCCH group,
· The UE multiplex all UCIs on either one PUCCH or one PUSCH, using the existing UCI multiplexing rule, if both following conditions are satisfied:
· If the first symbol of the earliest PUCCH(s)/PUSCH(s) among all the overlapping channels starts no earlier than symbol N1+X after the last symbol of PDSCH(s) 
· If the first symbol of the earliest PUCCH(s)/PUSCH(s) among all the overlapping channels starts no earlier than N2+Y after the last symbol of PDCCHs scheduling UL transmissions including HARQ-ACK and PUSCH (if applicable) for slot n
· If at least one pair of overlapping channels does not meet the above timeline requirements, UE consider it is an error case for all UL channels in the group of overlapping channels. UE behavior is not specified. 
· The definition of N1 and N2 follows the same definition in current NR spec. 
· X and Y are non-negative integer values.
· FFS on values of X and Y 
· FFS on timeline requirement for multiplexing UCIs on PUSCH with A-CSI. 
· FFS how to handle one PUCCH overlap with multiple PUSCHs which satisfy timeline requirement.
· FFS: how to handle HARQ-ACK for semi-static PDSCH.
· FFS multiplexing rule when AN PUCCH resource with F1 overlaps with SR PUCCH resource with F0.
· FFS: how to handle semi-statically configured PUCCH overlap with semi-statically configured PUCCH or PUSCH.
· Note: The above proposal does not override the dropping rules defined for ACK/SR colliding with A-CSI-only on PUSCH without UL-SCH, or ACK/SR colliding with SP-CSI on PUSCH without UL-SCH. 
· Note: Consider how to handle PUCCH colliding with other UL channels in NR Rel. 15 June drop when URLLC is taking into account.

RAN1 #93
Agreements:
Within a group of overlapping PUCCH/PUSCH channels satisfying the timeline requirements, adopt the following procedure 
· Step 1: determine a set of non-overlapping (in time)PUCCH resource(s) for UCI multiplexing by considering only the PUCCH resources in the group (irrespective whether or not PUSCH(s) exists), where each PUCCH resource satisfies the timeline requirements
· Step 2: 
· if the resulting PUCCH resource(s) in step 1 overlapping with PUSCH(s), multiplex UCIs on the overlapping PUSCH(s); 
· FFS: When UCI includes SR
· Otherwise, multiplex UCI on the determined PUCCH resource(s)

Agreements:
· In a PUCCH group, within one set of colliding PUCCHs/PUSCHs channels, when the detemined PUCCH resource overlaps with one or multiple PUSCHs which satisfy timeline requirements for overlapped UL channels, 
· UE first determines CC index for UCI multiplexing based on procedure defined in 38.213 V15.1.0 
· If there are multiple PUSCHs on the determined CC, UE multiplex PUCCH on the PUSCH with earliest starting symbol on that CC.

Working assumption:
· 

In the WA of timeline requirements on overlapping UL channels made in RAN1 92bis, ,  where T = 1 
· 

If  is not applicable, 
· 

If  is not applicable, 
· 

If  is not applicable, 
· 
Note: T is based on the  as specified in 38.214.
· 


Note: the definition ofs , , and  follows the same definitions in TS 38.214. 

RAN1 #94
Agreements:
For SP-CSI on configured PUSCH without UL-SCH colliding with a PUSCH with UL-SCH with overlapped symbols in time,
· If the timeline requirement for handling overlapped UCI over PUSCH is satisfied, drop SP-CSI and transmit PUSCH
· Otherwise, it is an error case. It is up to UE implementation to handle the error case. 

UL/DL scheduling related
RAN1 #91
Agreements:
· The baseline UE processing time capability in NR Release 15 for slot-based scheduling, including CA case with no cross-carrier scheduling and with single numerology for PDCCH, PDSCH, and PUSCH and no UCI multiplexing, is given by Table 2-1 below. 
· FFS whether processing times can be supported also for cross-carrier scheduling

Table 2-1. UE Processing Time and HARQ Timing (Capability #1)
	Configuration
	HARQ Timing Parameter
	Units
	15 KHz SCS
	30 KHz SCS
	60 KHz SCS
	120 KHz SCS

	Front-loaded DMRS only
	N1
	Symbols
	8
	10
	17
	20

	Front-loaded + additional DMRS
	N1
	Symbols
	13
	13
	20
	24

	Frequency-first RE-mapping
	N21
	Symbols
	10
	12
	23
	36


1. If 1st symbol of PUSCH is data-only or FDM data with DMRS, then add 1 symbol to N2 in table.

Agreements:
In the case of multiplexing HARQ-ACK with uplink data on PUSCH
· N1’ the number of OFDM symbols required for UE processing from the end of PDSCH to the earliest possible start of the corresponding ACK/NACK transmission on PUSCH from UE perspective
· N1’ ≥ N1 + d where N1 is based on the UE capability for ACK-only
· N2’ the number of OFDM symbols required for UE processing from the end of PDCCH containing the UL grant reception to the earliest possible start of the corresponding the same PUSCH transmission from UE perspective
· N2’ ≥ N2 + d where N2 is based on the UE capability for sending data-only on PUSCH
· d = [1] symbols
· UE is not expected transmit the HARQ-ACK multiplexed with uplink data if the network set the values of K1 and/or K2 without leaving sufficient time for UE processing
· FFS: how to much time is needed to multiplex CSI reports, depending on outcome from MIMO session.

Agreements:
· For the case when RRC connection has not yet been established, the UE processing time should be assumed to be the maximum values among all conditions for all capabilities under the same SCS.

Working assumption:
· The starting point for baseline UE processing time capability in NR Release 15 for non-slot-based scheduling, including CA case with no cross-carrier scheduling and with single numerology for PDCCH, PDSCH, and PUSCH and no UCI multiplexing, is given by Table 7-1 below. 
· FFS whether processing times can be supported also for cross-carrier scheduling
· FFS whether additional dependence on time-domain allocation length should be given
· FFS (for N1) regarding front-loaded DMRS location
· FFS (for N1) processing times in relation to CORESET configuration where UE finds scheduling DCI
· FFS if there is a second lower latency UE capability for non-slot based scheduling

Table 7-1. UE Processing Time and HARQ Timing for Non-Slot
	Configuration
	HARQ Timing Parameter
	Units
	15 KHz SCS
	30 KHz SCS
	60 KHz SCS
	120 KHz SCS

	Front-loaded DMRS only
	N11
	Symbols
	[8]
	[10]
	[17]
	[20]

	Front-loaded + additional DMRS
	N11
	Symbols
	[13]
	[13]
	[20]
	[24]

	Frequency-first RE-mapping
	N22
	Symbols
	[10]
	[12]
	[23]
	[36]


1. FFS whether additional dependence on time-domain allocation length should be given.
2. If 1st symbol of PUSCH is data-only or FDM data with DMRS, then add 1 symbol to N2 in table.

Agreements:
· In the case of multiplexing HARQ-ACK with uplink data on PUSCH
In the case of mixed numerology between the UL and DL, the UE processing times for N1’, N2’ apply according to the lowest subcarrier spacing between the UL and DL numerologies
RAN1 AdHoc
Agreements:
· Clarification that Table 2-1 in R1-1801124 for “slot-based scheduling” in previous UE processing time RAN1 #91 corresponds to the following conditions
· Case 1-1: PDCCH monitoring periodicity of 14 or more symbols 
· PDCCH monitoring on up to three OFDM symbols at the beginning of a slot
· PDSCH Type A, and PUSCH Type A or B
· PDSCH duration of at least 7 symbols
· For C-RNTI only
· (working assumption) also applicable to the cases when C-RNTI and with other broadcast RNTIs are processed simultaneously by the UE

Agreements:
· The baseline UE processing time capability (Capability #1) in NR Release 15 given by Table 2.1-1 corresponds to the following conditions
· Single numerology for PDCCH, PDSCH, and PUSCH and no UCI multiplexing
· Note: mixed numerology processing time agreements from previous meeting can be applied here (i.e., take largest absolute processing time among numerologies between uplink and downlink)
· PDCCH conditions
· Case 1: PDCCH monitoring periodicity of 14 or more symbols 
· Case 1-1: PDCCH monitoring on up to three OFDM symbols at the beginning of a slot
· Case 1-2: PDCCH monitoring on any span of up to 3 consecutive OFDM symbols of a slot
· Case 2: PDCCH monitoring periodicity of less than 14 symbols
· First symbol of PDSCH assumed to be no earlier than the first symbol of PDCCH scheduling this PDSCH
· PDSCH Type B and PUSCH type B time-domain allocation 
· FFS: increase N1 by d symbols if front-loaded DMRS comes d symbols after first PDSCH symbol
· Note: if PDSCH Type A with less than 7 symbols is supported, the capability needs to be further discussed
· One unicast PDSCH received and/or one unicast PUSCH transmitted within the same slot
· FFS: More than one PDSCH and/or PUSCH case
· Non-CA, and CA case with no cross-carrier scheduling
· For C-RNTI only. 
· (working assumption) also applicable to the cases when C-RNTI and with other broadcast RNTIs are processed simultaneously by the UE


Table 2.1-1. UE Processing Time and HARQ Timing 
	Configuration
	HARQ Timing Parameter
	Units
	15 KHz SCS
	30 KHz SCS
	60 KHz SCS
	120 KHz SCS

	Front-loaded DMRS only
	N11
	Symbols
	8
	10
	17
	20

	Front-loaded + additional DMRS
	N1
	Symbols
	13
	13
	20
	24

	Frequency-first RE-mapping
	N21
	Symbols
	10
	12
	23
	36


1. If 1st symbol of PUSCH is data-only or FDM data with DMRS, then add 1 symbol to N2 in table.


Agreements:
· Confirm the value of d=1 symbols in the RAN1 #91 agreement regarding multiplexing of HARQ-ACK with uplink data on PUSCH, i.e., confirm the text (without change) in TS38.214 Subclause 5.3:
· If the HARQ-ACK is transmitted on PUSCH, then d1=1.

RAN1 #92
Agreements:
· In case of CA operation, the extra UE processing time shall be introduced based on the max timing difference among CCs defined in RAN4 spec
· Note : The value may be SCS dependent, depending on RAN4’s discussion

Agreements:
· For the processing time formulas given in Section 5.3 & 6.4, in TS 38.214,
· (working assumption) Remove timing advance from the processing time formulas
· Clarify that the conversion from symbol units to absolute time assumes NCP (with the shorter symbol length) as a nominal convention for both NCP and ECP cases
· The UE processing time between PDSCH with SCS u1 and PUCCH with SCS u2 (or between PDCCH with u1 and PUSCH with u2) should be defined as max(T1, T2) based on the agreement in RAN1#91, where T1 or T2 is the absolute time of N1 in case with single SCS u1 or single SCS u2 for both PDSCH and PUCCH (or for both PDCCH and PUSCH).

Working assumption:
· For Capability #1 of UE processing time, the following adjustments to N1 are made:
· If the last symbol of the PDSCH Type A allocation ends d symbols before the 7th symbol in the slot, then N1 is increased by d.

Agreements:
· The default set of K1 slot-timing values to use is {1,2,3,4,5,6,7,8}
· For Capability #1 of UE processing time, for PDSCH mapping type B, the following adjustments to N1 are made:
· For 7-symbol duration, no change to N1 
· For 4-symbol duration, increase N1 by 3 symbols 
· FFS: For 2-symbol

RAN1 #92b
 Agreements:
The following text proposal is adopted to clarify that N1 processing time at least follows the semi-static configuration for DMRS, and not that resulting from the allocation. 
------ Text Proposal for TS 38.214 Subclause 5.3 ------
-	N1 is based on µ of table 5.3-1 that corresponds to the min (µDL, µUL) where the µDL corresponds to the subcarrier spacing of the downlink with which the PDSCH was transmitted and µUL corresponds to the subcarrier spacing of the uplink channel with which the HARQ-ACK is to be transmitted. 
Agreements:
The following text proposal is adopted to clarify the start position of the physical channel carrying HARQ-ACK. 
------ Text Proposal for TS 38.214 Subclause 5.3 ------

If the first uplink symbol to carry the HARQ-ACK information, as defined by the assigned HARQ-ACK timing K1 and the PUCCH resource to be used and including the effect of the timing advance, starts no earlier than at symbol L1 then the UE shall provide a valid HARQ-ACK message, where L1 is defined as the next uplink symbol with its CP starting after  after the end of the last symbol of the PDSCH carrying the TB being acknowledged. 
<text omitted which is unchanged>

-	If the PDSCH is mapping type A as given in subclause 7.4.1.1 of [4, TS 38.211], and the last symbol of PDSCH is on the ith symbol of the slot where i<7, then .
-	otherwise d1,2 = 0.
------ End of Text Proposal ------
Conclusion:
At least for the following conditions below, the processing times listed in Table 2 have been considered as potential candidates for specification of Capability #2, although there has been no conclusion on the final value.
· Single numerology for PDCCH, PDSCH, and PUSCH and no UCI multiplexing
· Case 1-1: PDCCH monitoring on up to three OFDM symbols at the beginning of a slot
· PDSCH allocation with at least 7 symbols is supported
· One unicast PDSCH received and/or one unicast PUSCH transmitted within the same slot
· FFS: More than one PDSCH and/or PUSCH case
· Single CC
· FFS: CA case with and without cross-carrier scheduling
· For C-RNTI only
· FFS: also applicable to the cases when C-RNTI and with other broadcast RNTIs are processed simultaneously by the UE
· FFS: whether Capability #2 relaxation is applied dynamically depending on conditions
· Note: Companies are also encouraged to provide processing times for 60kHz (FR1)
· Note: Companies are also encouraged to provide conditions under which more aggressive processing times (within the range) could be enabled

Table 2. UE Processing Times for Capability #2
	Configuration
	HARQ Timing Parameter
	Units
	15 KHz SCS
	30 KHz SCS

	Front-loaded DMRS only
	N1
	Symbols
	[2.5-4]
	[2.5-6]

	Frequency-first RE-mapping
	N21
	Symbols
	[2.5-6]
	[2.5-6]


· 1If 1st symbol of PUSCH is data-only or FDM data with DMRS, then add 1 symbol to N2 in table.


Working assumption:
· The processing requirement for HARQ-ACK in response to DL SPS release is N OFDM symbols from last symbol of the corresponding PDCCH for UE Capability #1:
· 15 kHz case: 8 + 5
· 30 kHz case: 10 + 5
· 60 kHz case: 17 + 5
· 120 kHz case: 20 + 5

RAN1 #93
Agreements:
· To adopt the following TP:
------ Text Proposal for TS 38.214 Subclause 5.3 ------
N1 is based on µ of table 5.3-1 that corresponds to the min (µDL, µUL) where the µDL corresponds to the subcarrier spacing of the downlink with which the PDSCH was transmitted and µUL corresponds to the subcarrier spacing of the uplink channel with which the HARQ-ACK is to be transmitted, and κ is defined in subclause 4.41 of [4, TS 38.211] If the higher layer parameter dmrs-AdditionalPosition is configured with a value greater than 0 or if the high layer parameter is not configured, then N1 value follows from the second column of table 5.3-1; otherwise, the N1 value follows from the first column of table 5.3-1.
------ End of Text Proposal ------

Agreements:
The following working assumption is confirmed with updates:
· The processing requirement for HARQ-ACK in response to DL SPS release is N OFDM symbols from last symbol of the corresponding PDCCH for UE Capability #1:
· 15 kHz case: 8 + 2 5
· 30 kHz case: 10 + 2 5
· 60 kHz case: 17 + 5
· 120 kHz case: 20 + 5

R1-1807711
Agreements:
In the case of multiplexing CSI with uplink data on PUSCH, the MIMO session should update agreements related to CSI multiplexing with UL-SCH (i.e., data on PUSCH), and NR should adopt the framework below:
· Z’’ is the number of OFDM symbols required for UE processing from the end of PDCCH containing the DCI triggering a CSI report on PUSCH to the earliest possible start of the corresponding CSI transmission on PUSCH from UE perspective
· Z’’ ≥ Z + d where Z is based on CSI-only processing time from the MIMO session
· N2’ is the number of OFDM symbols required for UE processing from the end of PDCCH containing the UL grant to the earliest possible start of the corresponding PUSCH from UE perspective
· N2’ ≥ N2 + d where N2 is based on the UE capability for sending data-only on PUSCH
· d symbols
· FFS value of d <= N2
· E.g., d=1
· E.g., d=1 for 15kHz, 2 for 30kHz, 3 for 60kHz, and 4 for 120kHz
· E.g., d=N2
· UE is not expected transmit the CSI multiplexed with uplink data if the network set the values of K2 and SLIV without leaving sufficient time for UE processing


Agreements:
· d in the above agreement is updated to the following
· 2 for 15kHz
· 2 for 30kHz
· 3 for 60kHz
· 4 for 120kHz

R1-1807825
Agreements:
· To adopt the following TP to Section 5.3 of 38.214:

If the first uplink symbol of the physical channel which carries the HARQ-ACK information, as defined by the assigned HARQ-ACK timing K1 and the PUSCH or PUCCH resource to be used and including the effect of the timing advance, starts no earlier than at symbol L1 then the UE shall provide a valid HARQ-ACK message, where L1 is defined as the next uplink symbol with its CP starting after   after the end of the last symbol of the PDSCH carrying the TB being acknowledged. 
-	N1 is based on µ of table 5.3-1 that corresponds to the min (µDL, µUL) where the µDL corresponds to the subcarrier spacing of the downlink with which the PDSCH was transmitted and µUL corresponds to the subcarrier spacing of the uplink channel with which the HARQ-ACK is to be transmitted, and κ is defined in subclause 4.41 of [4, TS 38.211] If the higher layer parameter dmrs-AdditionalPosition is configured with a value greater than 0, or if the high layer parameter is not configured, then N1 value follows from the second column of table 5.3-1; otherwise, the N1 value follows from the first column of table 5.3-1.

Agreements:
The Capability #2 for (Aggressive) UE processing time in Rel-15 is supported under the following conditions
· Non-CA
· Note: this does not preclude EN-DC
· FFS CA case with Capability #2 supported on only one or more of the carriers, and potential handling of some special cases
· Single numerology for PDCCH, PDSCH, and PUSCH for the serving cell
· PDSCH/PUSCH allocation with mapping Type A and Type B
· For PDSCH mapping type A with last PDSCH symbol ending in symbol ‘i' of a slot, where i < 7 
· N1 processing time is increased by (7-i) relative to the case where i=7.
· (Working assumption) For PDSCH mapping type B with 4 or 2 symbols
· N1 processing time is increased by ‘d’ symbols relative to the case of PDSCH with 7 symbols, where ‘d’ is the amount of time-domain overlap in symbols between the scheduling PDCCH and the scheduled PDSCH
· FFS: handling of 3-symbol CORESET where first 2 symbols of CORESET are overlapped with a 2-symbol PDSCH
· No UCI multiplexing
· FFS: whether similar multiplexing rule as with Capability #1 may be included
· For C-RNTI
· FFS: simultaneous reception with broadcast PDSCH
· Note: The UE signals whether Capability #2 is supported for each SCS, and separately for uplink and downlink

Agreements:
The Capability #2 UE processing times are given below, where the PDSCH allocation length is assumed to be at least 7 symbols.
· [bookmark: _Hlk514404180]N1
· 15kHz: N1 = 3
· 30kHz: N1 = 4.5
· Note: as part of UE capability, 
· UE may report support with maximum scheduled RB allocation of 136 RBs
· If RB allocation by scheduling exceeds the maximum signaled, UE defaults to Capability #1 processing time
· OR UE may report support with no restriction on maximum scheduled RB allocation
· 60kHz for FR1: 9
· N2 	
· 15kHz: N2 = 5 for CP-OFDM & For DFT-S-OFDM
· 30kHz: N2 = 5.5
· 60kHz for FR1: 11
· If 1st symbol of PUSCH is data-only or FDM data with DMRS, then add 1 symbol to N2.

R1-1807902
Agreements:
In the case of multiplexing CSI, HARQ-ACK, and uplink data on PUSCH
· N1’ the number of OFDM symbols required for UE processing from the end of PDSCH to the earliest possible start of the corresponding ACK/NACK transmission on PUSCH from UE perspective
· N1’ ≥ N1 + d where N1 is based on the UE capability for ACK-only
· Z’’ is the number of OFDM symbols required for UE processing from the end of PDCCH containing the DCI triggering a CSI report on PUSCH to the earliest possible start of the corresponding CSI transmission on PUSCH from UE perspective
· Z’’ ≥ Z + d where Z is based on CSI-only processing time from the MIMO session
· N2’ is the number of OFDM symbols required for UE processing from the end of PDCCH containing the UL grant to the earliest possible start of the corresponding PUSCH from UE perspective
· N2’ ≥ N2 + d where N2 is based on the UE capability for sending data-only on PUSCH
· d symbols
· 2 for 15kHz
· 2 for 30kHz
· 3 for 60kHz
· 4 for 120kHz
· UE is not expected transmit the CSI multiplexed with HARQ-ACK and with uplink data if the network set the values of K1, K2 and SLIV without leaving sufficient time for UE processing

RAN1 #94
Agreements:
· If a first DCI has indicated a first PUCCH resource for HARQ-ACK bits associated to the PDSCH scheduled by this DCI
· If due to a second DCI, additional HARQ-ACK bits are to be multiplexed on the same slot as the first PUCCH resource, the UE is not expected to multiplex additional HARQ-ACK bits if the last symbol of second DCI is not earlier than N OFDM symbols before first symbol of the first PUCCH resource, where for UE Capability #1 the N values are:
· 15 kHz case: 8
· 30 kHz case: 10
· 60 kHz case: 17
· 120 kHz case: 20
· FFS values to be used for Capability #2 (e.g., 3, 4.5, and 9 for 15kHz, 30kHz, and 60kHz respectively)

Agreements:
· For Capability #2, the processing time for UCI multiplexing should be extended by d symbols using the same values and conditions as used for Capability #1.

Agreements:
· The processing requirement for HARQ-ACK in response to DL SPS release is N OFDM symbols from last symbol of the corresponding PDCCH for UE Capability #2:
· 15 kHz case: [5]
· 30 kHz case: [5.5]
· 60 kHz case (FR1 only): [11]


CSI reporting related
RAN1 #92
Agreement:
· When A-CSI reporting on CSI only PUSCH with single CSI report is triggered,
· UE is not expected to receive a scheduling DCI with symbol offset such that M-L-N < Z
· UE is not expected to receive a scheduling DCI if AP CSI-RS is used for channel measurement and with symbol offset such that M-O-N < Z’
· FFS for the condition when P/SP CSI-RS is used for channel/interference measurement
· FFS if this agreement applies to beam reporting in addition to CSI reporting
· Note:
· L=the last symbol of PDCCH triggering the A-CSI reporting 
· M=the starting symbol of the PUSCH
· N= the TA value in unit of symbols (e.g., TA=1.4 symbol)
· O= the later symbol between the last symbol of AP CSI-RS resource for CMR, the last symbol of aperiodic NZP CSI-RS for IM (if present) and the last symbol of aperiodic CSI-IM (if present)

Agreement:
· Time offset of the CSI reference resource is derived from Z’ for a given CSI latency and numerology as follows:
· 
nCQI_ref is the smallest value greater than or equal to , such that slot n- nCQI_ref corresponds to a valid downlink slot.
· This is applied for at least for aperiodic CSI reporting
· FFS criterion for P / SP reporting
· This is applied when AP/P/SP CSI-RS is used for CSI calculation.
· When P/SP CSI-RS / CSI-IM is used for channel/interference measurement, UE is not expected to measure channel/interference on the CSI-RS / CSI-IM whose last OFDM symbol is received 0 to Z’ symbols before transmission time of first OFDM symbol of AP CSI reporting.
· Note: This is not the only condition, the CSI-RS shall also be on or before the CSI reference resource, this also includes the AP CSI-RS case
· FFS if this criterion is needed for P / SP reporting
· FFS: When P/SP CSI-RS is used for channel/interference measurement in case of AP CSI reporting, UE does not expect that the latest CSIRS no later than CSI reference resource is received before triggering PDCCH.


Agreement:
· In Table I, (Z,Z’) values are baseline values which shall be supported by all UEs.
· All (Z,Z’) values in Table I are TBD.
· FFS whether (Z,Z’) values for low latency and high latency CSI in Table I are the same for a given numerology, in case of normal UE.
· Note. If those two values are the same for all numerology, then low and high latency is merged for normal UE. 
· In Table II, for a given numerology and CSI latency, whether or not to support the (Z,Z’) value in Table II is reported as a UE capability.
· For a given numerology and CSI latency, the (Z,Z’) values in Table II should be equal to or smaller than (Z,Z’) values in Table I.
· All (Z,Z’) are fixed in specification and the values are TBD
· If no agreement on the values for Table II can be achieved, advanced UE is not supported for Rel-15
Table1. CSI calculation time Z for normal UE.
	CSI latency
	Units
	15kHz SCS
	30kHz SCS
	60kHz SCS
	120kHz SCS

	Low latency
	Symbols
	(Z1,1, Z’1,1)
	(Z1,2, Z’1,2)
	(Z1,3, Z’1,3)
	(Z1,4, Z’1,4)

	High latency
	Symbols
	(Z2,1, Z’2,1)
	(Z2,2, Z’2,2)
	(Z2,3, Z’2,3)
	(Z2,4, Z’2,4)


Table2. CSI calculation time Z for advanced UE.
	CSI latency
	Units
	15kHz SCS
	30kHz SCS
	60kHz SCS
	120kHz SCS

	Low latency
	Symbols
	(Z1,1, Z’1,1)
	(Z1,2, Z’1,2)
	(Z1,3, Z’1,3)
	(Z1,4, Z’1,4)

	High latency
	Symbols
	(Z2,1, Z’2,1)
	(Z2,2, Z’2,2)
	(Z2,3, Z’2,3)
	(Z2,4, Z’2,4)



RAN1 #92b
Agreement 
For CSI latency requirement when an A-CSI trigger state triggers multiple CSI reports, up to X CSI reports are assumed to be calculated in a given time period. 
· FFS: A UE is not expected to update a CSI report if the PUSCH scheduling offset does not give enough CSI calculation time according to the Z’ values for that report
· UE ignores a DCI scheduling a PUSCH with scheduling offset smaller than the any of the Z values in different reports
· FFS: Details in case A-CSI is triggered for different numerologies
· Value of X depends on UE capability and takes into account all the CCs
· The above applies for the case of CSI only transmission

Agreement:
· For PUSCH-based SP-CSI reporting triggered by DCI, the timing offset of the initial report after the trigger should meet the PUSCH preparation procedure time (Z) for A-CSI reporting

Agreement
· Introduce a new UE capability on support of either “Type A CSI processing capability” or “Type B CSI processing capability” with regard to the number of simultaneous CSI calculations X
· For CSI latency requirement when an A-CSI trigger state triggers N CSI reports (where each report n is associated with (Zn, Z’n)) and have M un-occupied CSI processing units: 
· For Type A CSI processing capability:
· 
A UE is not expected to update any of the triggered CSI reports if the time gap between the first symbol of PUSCH and the last symbol of the associated ap-CSI-RS / ap-CSI-IM does not give enough CSI calculation time according to  
· 
FFS how to index the M reports in this case to form 
· 
UE may ignore a DCI scheduling a PUSCH with scheduling offset smaller than  
· This applied to CSI only case, FFS for CSI+UL-SCH case
· For Type B CSI processing capability:
· A UE is not expected to update a CSI report if the PUSCH scheduling offset does not give enough CSI calculation time according to the Z’ values for that report
· UE may ignore a DCI scheduling a PUSCH with scheduling offset smaller than the any of the Z values in different reports
· This applied to CSI only case, FFS for CSI+UL-SCH case
· CSI reports based on P / SP CSI-RS are assigned to CSI processing units as follows:
· Type A:
· For P / SP CSI reports, the CSI processing unit is occupied from the first symbol of the CSI reference resource of the P / SP report until the first symbol of the physical channel carrying the report
· For A CSI reports, the CSI processing unit is occupied from the first symbol after the PDCCH triggering the report until the [first or last] symbol of the PUSCH carrying the report
· Type B:
· A periodicP or aperiodicAP CSI reporting setting associated with P/SP CSI-RS is assigned one (or Ks) CSI processing unit and always occupy them 
· An activated SP-CSI report setting is assigned one (or Ks) CSI processing unit and occupies them until deactivated
· Once the SP-CSI report is deactivated, the CSI processing unit can be used for other CSI report
· Note: Type A assumes serial CSI processing implementation while Type B assume parallel CSI processing implementation. Note that this will not be captured in specification.
Agreement
· When a CSI report is linked with Ks > 1 CSI-RS resources for channel measurement is triggered
· For Type A CSI processing capability:
· The CSI report occupies a single CSI processing unit and the latency requirement is calculated based on (Zn, Z’n) according to the High latency CSI class 
· For Type B CSI processing capability, downselect between the following in RAN1#93:
· Alt1: The CSI report occupies a single CSI processing unit and the latency requirement is calculated based on (Zn, Z’n) according to the High latency CSI class 
· Alt2: The CSI report occupies Ks CSI processing units and the latency requirement for each unit is calculated based on (Zn, Z’n) according to the High latency CSI class  
· Companies are encouraged to provide their preference on either of the above alternatives and relevant (Zn, Z’n) values
· Note: If more than one CSI-RS resource for CM is configured for a CSI report, the report belongs to the High Latency CSI class
· Assuming Type A CSI processing capability or Type B if Alt 1 above is agreed:
· If a CSI report is linked with Ks > 1 CSI-RS resources for channel measurement 
· For Ks=2, at most 16 CSI-RS ports per CSI-RS resource can be configured
· For 8>=Ks>2, at most 8 CSI-RS ports per CSI-RS resource can be configured


Agreement
· Adopt the following (Z,Z’) values for Low Latency CSI class for normal UE capability for the Type A and Type B UE CSI processing capabilities:
For normal UE capability (assuming single CSI report, single CMR/IMR)
	
	For Type A CSI processing capability
	For Type B CSI processing capability

	
	CSI only
	CSI+UL-SCH
	CSI only
	CSI+UL-SCH

	Low latency CSI
	15 kHZ
	Z
	5
	6
	22
	32

	
	
	Z'
	3
	4
	15
	25

	
	30 kHZ
	Z
	9
	10
	25
	37

	
	
	Z'
	6
	7
	16
	28

	
	60 kHZ
	Z
	17
	18
	34
	57

	
	
	Z'
	12
	13
	25
	48

	
	120 kHZ
	Z
	27
	30
	49
	85

	
	
	Z'
	22
	25
	37
	73

	High latency CSI
	15 kHZ
	Z
	
	
	
	

	
	
	Z'
	
	
	
	

	
	30 kHZ
	Z
	
	
	
	

	
	
	Z'
	
	
	
	

	
	60 kHZ
	Z
	
	
	
	

	
	
	Z'
	
	
	
	

	
	120 kHZ
	Z
	
	
	
	

	
	
	Z'
	
	
	
	




RAN1 #93
Agreement
· To select which reference SCS µ is used to determine Z and Z’ for a CSI report
· Let µDL correspond to the subcarrier spacing of the PDCCH with which the DCI was transmitted, µUL corresponds to the subcarrier spacing of the PUSCH with which the CSI report is to be transmitted and
· For Type B processing capability, µCSI-RS correspond to the subcarrier spacing of the ap-CSI-RS for the CSI report 
· For Type A processing capability, µCSI-RS correspond to the minimum subcarrier spacing of the all aperiodic CSI-RS triggered by the DCI
· To determine Z, the reference SCS µ corresponds to min(min(µDL, µCSI-RS), µUL)
· To determine Z’, the reference SCS µ corresponds to min(min(µDL, µCSI-RS), µUL)

Agreement
· Remove UE capability FG 2-57 on low latency CSI
· Remove UE capability component 6 in FG 2-35 on Type A/B CSI processing capability
· Refine the UE CSI processing capability as follows
· Define two tables
· Table 1 for the case where only a single CSI report is aperiodically triggered
· Table 1 is defined for low-latency CSI only
Table 1: A-CSI timing requirement 1 with single capability
	SCS 
	Low-latency CSI

	
	CSI only (proposal)

	
	Z(1)
	Z’(1)

	15kHz
	FFS: 10 or 9
	FFS: 8 or 7

	30kHz
	13
	11

	60kHz
	25
	21

	120kHz
	43
	36


· 
· Table 2 for all other cases 
Table 2: A-CSI timing requirement 2
	SCS
	Low-latency CSI

	
	CSI-only 

	
	Z(1)
	Z’(1)

	15kHz
	22
	16

	30kHz
	33
	30

	60kHz
	44
	42

	120kHz
	97
	85



Table 5: A-CSI timing requirement 2 (assuming CRI occupies Ks CPU) proposal
	SCS
	High-Latency CSI

	
	CSI only (proposal)

	
	Z(1)
	Z’(1)

	15kHz
	40
	37

	30kHz
	72
	69

	60kHz
	141
	140

	120kHz
	152
	140



· When X CSI processing units are unoccupied and a single report with low latency CSI class without UL-SCH is triggered 
· Select one of the following alternatives:
· The timing requirements are defined by Z(1) in Table 1
· There is no “advanced UE CSI processing” capability in Rel-15
· This report occupies X CSI processing units
· X is the number of CSI processing units supported by a UE
· Otherwise, the timing requirements are defined by (Z,Z’) in Table 2 and follows the regular CPU occupancy rules

· When a single DCI triggers N >= 1 A-CSI reports RS (each with single CSI-RS resource in the set for channel measurement) ((Zn, Z'n) for report n), but UE only has M<=X unoccupied CSI processing units, UE is only required to update M of the N CSI reports 
· Additionally, CSI for a report n=0,1,…M-1 is not updated if the PUSCH scheduling offset does not give enough CSI calculation time for that CSI report according to  where the reports are indexed according to the priority rule in Section 5.2.5 of TS38.214 
Agreement
When single CSI report is not multiplexed with UL-SCH and Z’ timing requirement is not met (but Z condition is met), a UE does not expect to be scheduled with a DCI where the Z’ criterion is not met, and may ignore the DCI

Agreement
· To select which reference SCS µ is used to determine Z and Z’ for a CSI report
· Let µDL correspond to the subcarrier spacing of the PDCCH with which the DCI was transmitted, µUL corresponds to the subcarrier spacing of the PUSCH with which the CSI report is to be transmitted and µCSI-RS correspond to the minimum subcarrier spacing of the all aperiodic CSI-RS triggered by the DCI
· To determine Z and Z’, the reference SCS µ corresponds to min(min(µDL, µCSI-RS), µUL)
· Note that subcarrier spacing corresponding to min(min(µDL, µCSI-RS), µUL) should be used for calculation of time interval

Agreement
· When (single or multiple) CSI report(s) is multiplexed with UL-SCH and N2’ criterion is met but Z’’ criterion is not met, the UE drops the CSI, but transmit the UL-SCH without CSI multiplexed on PUSCH
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