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Introduction
The following is a summary of the remaining issues which were presented in [1-15] this meeting, RAN1 #92bis. Discussion and proposals are provided as the focus for this meeting in the following areas.
· UE Processing Time for Baseline (with DMRS changes) and Capability #2
· Simultaneous Reception of PDSCH (including RRC_INACTIVE and RRC_IDLE)
· HARQ Management
· HARQ Feedback Timing Indication
· Other Aspects (including Rx-to-Tx, Maximum Number of Scheduling DCI)

The appendix provides a copy of the proposals from [1-15].
UE Processing Time
Baseline Capability #1 Remaining Issues
Continuous Scheduling
Two companies [Huawei 6, Qualcomm 11] noted some issues for hardware implementation to address continuous scheduling. The figure from [6] illustrates the issue clearly, where pipelined decoding is not possible in some cases due to the DMRS pattern changing in back-to-back PDSCH transmissions. 
[image: ]
Figure 2.1-1. UE processing for two continuous PDSCH which leads to conflict in pipeline (from [6])

It is important then to capture at least the following two proposals which both acknowledge the issue and amend this to some degree these are both taken from [11] and [6] respectively.
Proposal 2.1-1: (Offline consensus) The following text proposal should be 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. 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 ------
Proposal 2.1-2: Further relaxation on UE processing time is needed if the DMRS pattern in time domain is different for two continuous PDSCHs.
Although the above proposal is a starting point, the implementation in specification should be further decided. At least the following can be provided for discussion from [11], which can accomplish this relaxation.
Proposal 2.1-3: The UE does not expect the delay between adjacent HARQ-ACKs, if sent at the earliest possible instances, to be shorter than the minimum delay between two scheduling DCIs supportable by the UE. 
------ Text Proposal for TS 38.214 Subclause 5.3 ------
5.3	UE PDSCH processing procedure time

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.  
-	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
….
-	the delay between the symbol  and symbol  from a previously scheduled PDSCH, as defined above, is not shorter than the delay between PDCCH monitoring occasions as configured by higher layers [TS 38.213, Subclause 10], and is not shorter than the minimum delay the UE can support between two scheduling DCIs for PDSCH.

Otherwise the UE may not provide a valid HARQ-ACK corresponding to the scheduled PDSCH. The value of  is used both in the case of normal and extended cyclic prefix.
------ End of Text Proposal ------
This proposal is illustrated below from [11].



Figure 2.1-2. Proposed processing time adjustment including short PDSCH

Processing time for 2-symbol allocations
The processing time for shorter allocations was agreed last meeting with some adjustments, but one case remained open.
Agreements:
· 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

The values of N1 for capability #1 UE is defined as in following table.
Table 2. PDSCH processing time for PDSCH processing capability 1
	

	PDSCH decoding time N1 [symbols]

	
	No additional PDSCH DM-RS configured
	Additional PDSCH DM-RS configured

	0
	8
	13

	1
	10
	13

	2
	17
	20

	3
	20
	24



Currently, the range of proposals among companies was to re-use N1 [Huawei, 6], relax N1 by additional 5 symbols [Samsung, 7], and relax N1 by additional 3 + d symbols where d depends on control location [Intel, 10]. At least for this meeting the following proposal can be a starting point although a final value and text proposal would be desired.
Proposal 2.1-4: For baseline (Capability 1) UE processing times, for PDSCH mapping type B with 2-symbol duration, the minimum UE processing times are relaxed to the following, where N1 is the corresponding value from Table 5.3-1 of TS 38.214: 
· N1 + [0-5]
· FFS: if this range is further dependent on the location of the PDCCH which schedules PDSCH.

Other aspects
A text proposal from [Nokia, 15] was provided regarding the text to capture relaxation when there is CA with timing offset between carriers. See appendix for details.
It is not clear this will address the concerns raised by companies at the past two meetings. This may need some further discussion, and the text proposal as is does not quite handle the case of self-scheduled carriers robustly. Moreover, some text should reflect the fact the network would be accounting for this timing offset, similar to the text provided for the TA_offset.
The figure from [16] is reproduced for reference.
[image: ]
Figure 2.1-3. UE processing time considering timing difference between different cells (from [16])

The following clarification should be included regading the definition of N1 in specification, so that it refers to the start of the physical channel carrying the HARQ-ACK. This can resolve some ambiguity in the case of UCI piggyback.
Proposal 2.1-5: The following text proposal to clarify the start position of the physical channel carrying HARQ-ACK. 
------ Text Proposal for TS 38.214 Subclause 5.3 ------

[bookmark: _Hlk500865557][bookmark: _Hlk508187268]If the first uplink symbol of the physical channel to which carry carries 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 d1,3 = 0.
-	otherwise d1,2 = 0.
------ End of Text Proposal ------

Aggressive Capability #2 Remaining Issues
We survey the aggressive (Capability #2) processing times submitted among contributions below from RAN1 #92b. Although the range of values may seem to be small, when one considers the relative overhead of these processing times with self-contained operation (e.g., K0/K1/K2=0 slot timing indications), the impact from the range of values can be quite large. For example, for 2.5 symbols, that represents 18% overhead of the slot, whereas 6 symbols represents 43% overhead.
Moreover, when one considers the processing time required to support HARQ within 1ms for URLLC, then it becomes even more important to reduce the processing time to give margin for the system to meet this requirement. Since URLLC evaluations in Rel-15 have focused on limited TBS, it seems reasonable to consider these lower processing times with some rexalation as far as further capabilities associated. Additionally, with concern for URLLC the additional processing times for 60kHz in FR1 were proposed by [Huawei, 8].
Finally, it was noted that the higher proposals for processing time at 15kHz will result in NR having worse RTT than LTE STTI. This is further motivation not to adopt the higher numbers this meeting.

Table 2.2-1 Survey of UE Processing Times (Capability #2) Submitted to RAN1 #92b
	Configuration
	HARQ Timing Parameter
	Units
	15 KHz SCS
	30 KHz SCS
	60 KHz SCS
(FR1 only)

	Front-loaded DMRS only
	N1
	Symbols
	[2.5-4], RAN1 #90b
2.5, QC[11]2, E[14]
3, SS[7]
4, MTK[3], HW[8], I[10]

	[2.5-6], RAN1 #90b
2.5, QC[11]2, E[14]
4, I[10]
5, MTK[3], SS[7]
6, HW[8]

	12, HW[8]

	Front-loaded + additional DMRS
	N1
	Symbols
	[12], RAN1 #90b
12, I[10], QC[11]
13, HW[8]
< 12 E[14]3

	[12], RAN1 #90b
12, MTK[3], SS[7], I[10], Q[11]
13, HW[8]
< 12 E[14] 3
	17, HW[8]

	Frequency-first RE-mapping
	N21
	Symbols
	[2.5-6], RAN1 #90b 
2.5, QC[11]2, E[14]
5, I[10]
5.5, SS[7], HW[8]
6, MTK[3]
	[2.5-6], RAN1 #90b
2.5, QC[11]2, E[14]
5, I[10]
5.5, SS[7]
6, MTK[3], HW[8]

	12, HW[8]


· 1If 1st symbol of PUSCH is data-only or FDM data with DMRS, then add 1 symbol to N2 in table.
· 2Qualcomm indicated range for discussion but still prefers smallest value.
· 3Ericsson communicated offline for a desire to have smaller N1 for distributed DMRS case.

It is important to provide a value in specification which provides the best system benefit. It is understandable that companies increase the value to provide feasibility, however there are actually two approaches worth considering when relaxing the requirements under which this time is maintained.
· Option 1: Select a larger processing time to benefit the worst-case implementation
· Option 2: Select a smaller processing time but allow worst-case implementations to deliver such processing times at reduced throughputs
· FFS on how this reduction is implemented, e.g., TBS or BW or rank limitations
· The UE otherwise follows the baseline processing time
· Other UEs may still signal capability to support Capability #2 across all possible scheduling conditions

Given that the URLLC and EMBB (e.g., control plane, TCP startup) stand to benefit much more from Option 2, this is put forward as a compromise given the state of this meeting.
Proposal 2.2-1: RAN1 should strive to specify smaller aggressive UE processing times (Capability #2) than the worst case of Table 2.2-1. When reporting the support of Capability #2, the following should also be allowed.
· UE can report the support of N1 and support of N2 separately
· UE can report the support of N1 and N2 under additional conditions related to reduced throughput relative to that supported by its baseline Capability #1
· FFS: details e.g., TBS or BW or rank limitations, etc.
· UE can report the support of N1 and N2 under additional conditions limiting number of CC’s relative to the maximum supported by its baseline Capability #1

Offline Observation:
At least for the following conditions, the processing times listed in Table 2.2-2 have been considered as potential candidates for specification by some companies 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

Table 2.2-2 UE Processing Times for Capability #2
	Configuration
	HARQ Timing Parameter
	Units
	15 KHz SCS
	30 KHz SCS
	60 KHz SCS 
(only for FR1)

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


	122

	Frequency-first RE-mapping
	N21
	Symbols
	2.5-6

	2.5-6


	122


· 1If 1st symbol of PUSCH is data-only or FDM data with DMRS, then add 1 symbol to N2 in table.
· [bookmark: _GoBack]2One company submitted values in this category for this meeting. For other cases, several companies submitted values in each case.
Simultaneous Reception
RRC_CONNECTED state
In the last RAN1 #92 meeting, much discussion time was dedicated to determining the simultaneous reception requirements of the UE in RRC_CONNECTED mode. 
Working assumption: Confirmed Offline (see text proposal below)
· For broadcast PDSCH, MCS is limited to QPSK, rank is limited to 1.

Proposal 3.1-1: (offline consensus) Adopt the corresponding text proposals related to above broadcast agreement.
----- Text proposals for 38.214 -----
5.1.1.1	Transmission scheme 1
For transmission scheme 1 of the PDSCH, the UE may assume that a gNB transmission on the PDSCH would be performed with up to 8 transmission layers on antenna ports 1000-1011 as defined in Subclause 7.3.1.4 of [4, TS 38.211], subject to the DMRS reception procedures in Subclause 5.1.6.2.
<unchanged text omitted>
The UE shall use IMCS and Table 5.1.3.1-2 to determine the modulation order (Qm) and Target code rate (R) used in the physical downlink shared channel scheduled with other RNTIs than C-RNTI. The UE is not expected to decode a PDSCH scheduled with P-RNTI, RA-RNTI, or SI-RNTI and (Qm) > 2.
----- End of Text Proposal -----

Agreements:
· The UE is not expected to receive both C-RNTI PDSCH and CS-RNTI PDSCH from the primary cell if they are overlapped with at least one symbol.
· If both RA-RNTI PDSCH and C-RNTI (or CS-RNTI) PDSCH for a given UE from the primary cell are overlapped with at least one symbol, the UE may skip decoding C-RNTI (or CS-RNTI) PDSCH.

Working assumption:Confirmed offline
· P-RNTI PDSCH is not required to be decoded by UE in RRC_CONNECTED mode
· Note: P-RNTI PDCCH may not schedule a P-RNTI PDSCH but rather carries the message by itself, which may be used for e.g. systemInfoModification, cmas-Indication, and etws-Indication

Working assumption: Needs further discussion
· While UE acquires SI upon being triggered by Paging DCI
· UE is not required to decode C-RNTI PDSCH if the SI-RNTI PDSCH is overlapped with at least one symbol
· In case UE autonomously monitors SI-RNTI PDCCH while monitoring C-RNTI PDCCH, and both SI-RNTI PDSCH and C-RNTI PDSCH are overlapped with at least one symbol, the UE is not required to decode SI-RNTI PDSCH
· The first two bullets apply unless TBS of SI-RNTI PDSCH ≤ 2216 for FR1, then UE decodes both SI-RNTI PDSCH and C-RNTI PDSCH
· The first two bullets always apply in FR2

Objections to confirming WA for FR1
· Huawei would like addition BW restriction in FR1 when TBS <= 2216
· FFS resolve BW restriction

· Ericsson would prefer unified behavior and maximum TBS increase to 3824
· UE is required to decode both SI-RNTI PDSCH and C-RNTI PDSCH if they are overlapped by at least one symbol, and Max TBS for all SI-RNTI PDSCH ≤ [3000,3824]
· Alternative for consensus this meeting: 3000
· Note this includes proposal of Max TBS restriction

Objections to confirming WA for FR2
· Ericsson prefers unified behavior as in FR1
· UE is required to decode both SI-RNTI PDSCH and C-RNTI PDSCH if they are overlapped by at least one symbol
· Max TBS for all SI-RNTI PDSCH ≤ [3000,3824]
· UE would follow the QCL-Type-D assumption following the C-RNTI PDSCH

·  (Alternative provided for consensus this meeting) Ericsson prefers modification to the case when UE is autonomously monitoring on PCell
· UE is required to decode both SI-RNTI PDSCH and C-RNTI PDSCH if they are overlapped by at least one symbol
· Max TBS for all SI-RNTI PDSCH ≤ [3000,3824]
· UE follows the QCL-Type-D assumption following the C-RNTI PDSCH and there is no decoding performance requirement for SI-RNTI in this case

Note from last meeting there was also concern on inconsistent QCT-Type-D assumptions and UE decoding requirements. Intel, MediaTek, Qualcomm, Panasonic further confirmed this meeting they would prefer not to have special RAN4 test requirements for inconsistent QCT-Type-D assumptions between SI-RNTI PDSCH and C-RNTI PDSCH.
For this meeting, there were no objections to these agreement with the exception of 2 companies which have opposite opinions. 
· Huawei [6] proposed to remove the simultaneous decoding requirement for FR1
· Ericsson [14] proposed to require simultaneous decoding for FR2

Note that the issues raised in [6] and [14] were previously discussed at length (e.g., the complications with different DMRS patterns in FR1, or the lack of a good QCL assumption for FR2), and no new points new points were introduced otherwise. Therefore, we propose to confirm the above working assumptions which were achieved last meeting.
RRC_IDLE and RRC_INACTIVE states
One new point raised from [6] is worth discussion. Given that the current agreement provide for more efficient hardware implementations at minimal cost to system flexibility, it is important to ensure those efficiencies are still afforded in RRC_IDLE and RRC_INACTIVE states. The following proposal is brought forth from [6].
Proposal 3.2-1: The following UE behavior in RRC_IDLE should be adopted:
· If SI-RNTI PDSCH, P-RNTI, and RA-RNTI/TC-RNTI PDSCH for a given UE from the primary cell are overlapped with at least one symbol, the UE is not required to decode these PDSCH simultaneously
· FFS: the prioritization of the PDSCH to be decoded

Other Broadcast Aspects
Since broadcast channel properties are an important aspect to the above agreements, addition proposals were raised for further clarity by Ericsson [14], i.e., regarding TBS determination and scaling factor to MCS selection. It is recommended that these be discussed in a joint session with resource allocation and DCI. Please see appendix for details.
HARQ Management for CA
The following concern by Qualcomm was raised regarding an agreement which was not captured. This has relevant both for CA and SUL.
Proposal 4-1: The following text should be captured to reflect that on TB is mapped to one DL/UL carrier, and re-transmission of a TB cannot take place on different carrier than the initial transmission.
----- Text proposals for 38.214 -----
5.1	UE procedure for receiving the physical downlink shared channel
…
A UE shall upon detection of a PDCCH with a configured DCI format 1_0 or 1_1 decode the corresponding PDSCHs as indicated by that DCI. The UE is not expected to receive another PDSCH for a given HARQ process until after the end of the expected transmission of HARQ-ACK for that HARQ process, where the timing is given by Subclause 9.2.3 of [6]. The UE is not expected to receive a PDSCH in slot i, with the corresponding HARQ-ACK assigned to be transmitted in slot j, and another PDSCH in slot after slot i with its corresponding HARQ-ACK assigned to be transmitted in a slot before slot j.
In the case where the UE supports PDSCH on multiple carriers, the re-transmission of a TB cannot take place on different carrier than the initial transmission.
6.1	UE procedure for transmitting the physical uplink shared channel
…
For uplink, a maximum of 16 HARQ processes per cell is supported by the UE. The number of processes the UE may assume will at most be used for the uplink is configured to the UE for each cell separately by higher layer parameter [nrofHARQ-processesForPUSCH].
In the case where the UE supports PUSCH on multiple carriers, the re-transmission of a TB cannot take place on different carrier than the initial transmission.
----- End of text proposals -----
HARQ-ACK Feedback
Timing Indication
Two open issues still remain relative to last meeting. 
First, in the case of DL SPS and HARQ-ACK timing indication, if there is a conflict between the semi-static configuration for UL/DL assignment and the HARQ-ACK timing relative to the PDSCH allocation, there have been differing opinions as to whether this should be handled in specification with e.g., postponement of the HARQ-ACK, other whether this should be treated as an error condition. There appears to be no consensus in this meeting. Since this does not seem critical to the current specification, we recommend not to change it unless there can be offline consensus among differing companies. 
Second, in the case of 0-bit DCI field for timing indication and how this might be achieved, some proposals last meeting were put forward but were not adopted due to confusion in the mechanisms (e.g., to configure all 8 parameters in RRC to one value). There have been some modified proposals for which RRC may be configured with only 1 parameter, though this may require addition LS to RAN2 in order to address the optimization. 
Current 38.331 text is shown below for reference.
	-- List of timiing for given PDSCH to the DL ACK. In this version of the specification only the values [0..8] are applicable.
	-- Corresponds to L1 parameter 'Slot-timing-value-K1' (see 38.213, section FFS_Section)
[bookmark: _Hlk508697304]	dl-DataToUL-ACK							SEQUENCE (SIZE (8)) OF INTEGER (0..15)											OPTIONAL,	-- Need M


Note that the following proposal needs further discussion given the RRC implications.
Proposal 5.1-1: 0-bit DCI should be supported by allowing 38.331 RRC parameter dl-DataToUL-ACK	allows for 2 sizes of 1 or 8 in the configuration. In this case, no field is present in DCI if the higher layer provides only one parameter. The text proposal below should also be included. Send LS to RAN2 informing them of the parameter change.


For DCI format 1_1, the PDSCH-to-HARQ-timing-indicator field values map to values for a number of slots indicated by higher layer parameter DL-data-DL-acknowledgement as defined in Table 9.2.3-1 from a set of number of slots provided by higher layer parameter Slot-timing-value-K1. If the size of this set is one, with one value k, then the DCI format does not include a PDSCH-to-HARQ-timing-indicator field, and the UE shall provide corresponding HARQ-ACK information in a PUCCH transmission within slot  when scheduled for a PDSCH reception over a number of symbols where the last symbol is within slot ,



For DCI format 1_0, the PDSCH-to-HARQ-timing-indicator field values map to {1, 2, 3, 4, 5, 6, 7, 8}.For a PDSCH reception in slot  without an associated DCI format 1_0 or DCI format 1_1 detection and for HARQ-ACK transmission in a PUCCH, the UE transmits the PUCCH in slot  unless the UE is provided higher layer parameter UL-DL-configuration-common, or higher layer parameter UL-DL-configuration-common-Set2 , or higher layer parameter UL-DL-configuration-dedicated indicating at least one symbol for the PUCCH transmission in slot  as a downlink symbol. 


If the UE detects a DCI format that does not include a PDSCH-to-HARQ-timing-indicator field and schedules a PDSCH reception over a number of symbols where the last symbol is within slot , the UE shall provide corresponding HARQ-ACK information in a PUCCH transmission within slot .
Feedback Multiplexing
The following issues were raised but are also captured in the summary from CA agenda item 7.1.3.4.2. The are mentioned here but should be treated jointly in CA session.
In the case of DL SPS and dynamic HARQ-ACK codebook, there was a proposal from [CATT 1] to add 1 bit for the SPS PDSCH. In the case of slot-aggregation, there were additional proposals to optimize the codebook size in this case by [CATT 1, Huawei 6]. 
Additional Topics
A few other additional topics were provided regarding HARQ management but need further discussion.
· Maximum number of scheduling DCI
· This capability was discussed previously in the UE feature discussion from RAN1 #92, and there was still an open item regarding the number of DCI to be handled by the UE for uplink grants. We provide the proposal from [Qualcomm 11] as possible compromise.
· HARQ out-of-order
· Based on HARQ out-of-order restrictions in the downlink which were agreed last two meetings, proposals were provided from [Qualcomm 11] mirroring these for the uplink HARQ out-of-order cases. More discussing may be needed here.
· Rx-to-Tx behavior
· Rx-to-Tx behavior was raised several meetings before (originally by Intel), and is revisited by [Qualcomm, 11]. A proposal is provided below which is a modification of what was circulated back in RAN1 #91, Reno [16].
· Mixed numerology cross-carrier scheduling restrictions 
· This was raised by [LG 9], and should also be discussed jointly with CA session 7.1.3.4.2.
· MAC CE and DL SPS action time
· Proposals were provided by [Qualcomm 11] regarding the MAC CE action time, and by [Ericsson 14] regarding the DL SPS action time. The former should be discussed in the conjunction with the MIMO session where there has been more consideration, though [11] emphasizes that ideally this would be a general timing requirement beyond MIMO MAC CE commands. The latter may need some offline discussion among companies in this session, since there were no other concerns raised.

Proposal 6-1: For the baseline UE capability, the UE is not expected to handle more than [1 or 2] uplink unicast data grant and 1 downlink unicast data grant within a slot per cell.
· FFS how the capability scales for CA with cross-carrier scheduling, including mixed numerology CA



Figure 3-1. Illustration of support for 2 scheduling DCI (1 DL + 1 UL) per cell

Proposal 6-2: UE is not expected to receive on a downlink symbol and then transmit on a uplink symbol if those two symbols are not separated by at least T us on unpaired spectrum for a given serving cell.
· Note that the exact value of T should be from RAN4 specification.
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Appendix (Proposals)
CATT
Proposal 1: The HARQ-ACK timing indicator field in DCI format 1_1 is not present if a single value is configured by RRC signaling.
Proposal 2: A UE is not expected to be configured with a DL SPS periodicity that is not an integer multiple of the periodicity of the UL-DL configuration, if provided by higher layer signaling.
Proposal 3: 1-bit SPS HARQ-ACK is added into the dynamic HARQ-ACK codebook in slot n when SPS PDSCH transmission is activated for a UE and the UE is configured to receive SPS PDSCH in a slot n-K1SPS, where K1SPS is the HARQ-ACK timing indicated in the SPS activation PDCCH. A TP is provided in the appendix. 
Proposal 4: Reduced HARQ-ACK codebook should be considered for semi-static HARQ-ACK codebook when repetition is configured for PDSCH.
VIVO
Proposal 1: 
· 3bits HARQ-Timing indicator field in DCI format 1_1 is removed if a single timing value is provided by higher layer parameter dl-DataToUL-ACK. 
Proposal 2: 
· For dynamic scheduled PDSCH using DCI format 1_1 without 0bit HARQ-ACK timing indicator field, or DL SPS, UE upon detection of PDSCH in slot n, shall transmit the HARQ-ACK at the first available slot starting from slot n+k, 
· Where k is
· Configured by higher layer parameter DL-data-DL-acknowledgement, for dynamic scheduled PDSCH, or
· Indicated by the activation DCI for the DL SPS process
· Where the available slot is defined such that
· The slot at least contains unknown or UL symbols given by semi-static TDD configuration
· The determined PUCCH resource for HARQ-ACK transmission is within the indicated unknown or UL symbols given by semi-static TDD configuration (if configured), and these symbols are not indicated as DL symbols by dynamic SFI (if configured).  
MTK
Proposal #1: For aggressive N2 operation, if FDMing DMRS and PUSCH is allowed, one additional OFDM symbol is added to N2.
Proposal #2: To adopt the below Table 2 for aggressive UE processing time in NR Release 15 for slot-based scheduling, including CA case, with single numerology for PDCCH, PDSCH, and PUSCH and no UCI multiplexing
Table 2. UE Processing Time and HARQ Timing (Capability #2)
	Configuration
	HARQ Timing Parameter
	Units
	15 KHz SCS
	30 KHz SCS

	Front-loaded DMRS only
	N1
	Symbols
	4
	5

	Front-loaded + additional DMRS
	N1
	Symbols
	12
	12

	Frequency-first RE-mapping
	N2
	Symbols
	6
	6


1. If 1st symbol of PUSCH is data-only or FDM data with DMRS, then add 1 symbol to N2 in table.
Proposal #3: When reporting the support of aggressive UE capability, UE can report the support of N1 and support of N2 separately. In addition, one additional parameter can be carried to indicate the support of 0%, 50% or 100% of max PRB number for DL and UL, separately.
Proposal #4: When reporting the support of aggressive UE capability, one additional parameter can be carried to indicate the support of either 1, 2, or 4CC.
Proposal #5: UE is not expected to have additional HARQ-ACK bit to be multiplexed together based on the DCI that is no earlier than the current PUCCH resource by N2 symbols

CMCC
Proposal 1: When UL direction implied by DL SPS HARQ-ACK is conflict with the DL direction implied by semi-static DL/UL configuration, the UL direction implied by DL SPS HARQ-ACK is with lower priority.
Proposal 2: Configure multiple HARQ-ACK resources for a DL SPS transmission by RRC signalling, and UE use the first valid HARQ-ACK resource for DL SPS ACK/NACK transmission, where the valid HARQ-ACK resource means the HARQ-ACK resource is not earlier than n+k and not indicated as “DL” by semi-static DL/UL configuration.
Proposal 3: The PUCCH frequency resource assignment for DL SPS ACK/NACK can be configured in a periodic manner.
Lenovo, Motorola
Text proposal for supporting 0-bit indication for HARQ-ACK timing indication.
****************TP for TS38.212 *************************
[bookmark: _Toc505960308][bookmark: _Toc508812083]7.3.1.2	DCI formats for scheduling of PDSCH 
[bookmark: _Toc505960309][bookmark: _Toc508812084]7.3.1.2.1	Format 1_0
DCI format 1_0 is used for the scheduling of PDSCH in one DL cell. 
The following information is transmitted by means of the DCI format 1_0 with CRC scrambled by C-RNTI:
<Unchanged part omitted>
-	PDSCH-to-HARQ_feedback timing indicator – 0 or 3 bits as defined in Subclause 9.2.3 of [5, TS38.213] 
<Unchanged part omitted>

[bookmark: _Toc505960310][bookmark: _Toc508812085]7.3.1.2.2	Format 1_1
DCI format 1_1 is used for the scheduling of PDSCH in one cell. 
The following information is transmitted by means of the DCI format 1_1 with CRC scrambled by C-RNTI:
<Unchanged part omitted>
-	PDSCH-to-HARQ_feedback timing indicator – 0 or 3 bits as defined in Subclause 9.2.3 of [5, TS38.213] 
<Unchanged part omitted>

****************TP for TS38.213 *************************
[bookmark: _Ref500241945][bookmark: _Toc508784702]9.2.3	UE procedure for reporting HARQ-ACK
A UE may transmit one or more PUCCHs on a serving cell in different symbols within a slot of  symbols as defined in [4, TS 38.211]. With reference to slots for PUCCH transmissions, if the UE detects a DCI format 1_0 or a DCI format 1_1 scheduling a PDSCH reception or a DCI format 1_0 indicating aSPS PDSCH release over a number of symbols where the last symbol is within slot , the UE shall provide corresponding HARQ-ACK information in a PUCCH transmission within slot , where  is a number of slots and is indicated by the PDSCH-to-HARQ-timing-indicator field in the DCI format. 
For DCI format 1_1, the PDSCH-to-HARQ-timing-indicator field values map to values for a number of slots indicated by higher layer parameter DL-data-DL-acknowledgement as defined in Table 9.2.3-1 from a set of number of slots provided by higher layer parameter Slot-timing-value-K1. 
For DCI format 1_0, the PDSCH-to-HARQ-timing-indicator field values map to {1, 2, 3, 4, 5, 6, 7, 8}.
For a PDSCH reception in slot  without an associated DCI format 1_0 or DCI format 1_1 detection and for HARQ-ACK transmission in a PUCCH, the UE transmits the PUCCH in slot  unless the UE is provided higher layer parameter UL-DL-configuration-common, or higher layer parameter UL-DL-configuration-common-Set2 , or higher layer parameter UL-DL-configuration-dedicated indicating at least one symbol for the PUCCH transmission in slot  as a downlink symbol. For a UE configured with the same value for all values of the higher-layer parameter DL-data-DL-acknowledgement or single value for the higher-layer parameter DL-data-DL-acknowledgement, the UE detects DCI format that does not include a PDSCH-to-HARQ-timing-indicator field. If the UE  receives a PDSCH with or without associated DCI format over a number of symbols where the last symbol is within slot , the UE shall provide corresponding HARQ-ACK information in a PUCCH transmission within slot , where is configured by higher-layer parameter DL-data-DL-acknowledgement.
HARQ-ACK transmission in a PUCCH is subject to the limitations for UE transmissions described in Subclause 11.1 and Subclause 11.1.1. 
Table 9.2.3-1: Mapping of PDSCH-to-HARQ_feedback timing indicator field values to numbers of slots
	PDSCH-to-HARQ_feedback timing indicator 
	Number of slots 

	'000'
	1st value provided by DL-data-DL-acknowledgement

	'001'
	2nd value provided by DL-data-DL-acknowledgement

	'010'
	3rd value provided by DL-data-DL-acknowledgement

	'011'
	4th value provided by DL-data-DL-acknowledgement

	'100'
	5th value provided by DL-data-DL-acknowledgement

	'101'
	6th value provided by DL-data-DL-acknowledgement

	'110'
	7th value provided by DL-data-DL-acknowledgement

	'111'
	8th value provided by DL-data-DL-acknowledgement



<Unchanged part omitted>

Huawei, HiSilicon (CR)
[bookmark: _Ref497329097][bookmark: _Toc508784693][bookmark: _Toc485734673]9.1.2	Type-1 HARQ-ACK codebook determination
This subclause applies if the UE is configured with HARQ-ACK-codebook=semi-static.

If a UE reports HARQ-ACK information in a PUSCH or a PUCCH only for a SPS PDSCH release or only for a PDSCH reception within the occasions for candidate PDSCH receptions based on the value of the PDSCH-to-HARQ-timing-indicator field in DCI format 1_0, as determined in Subclause 9.1.2.1, that is scheduled by DCI format 1_0 with a counter downlink assignment indicator (DAI) field value of 1 on the PCell, the UE determines a HARQ-ACK codebook only for the SPS PDSCH release or only the PDSCH reception; otherwise, the following procedures for a HARQ-ACK codebook determination apply.
< Unchanged parts are omitted >
Samsung
Proposal 1: For both slot-based and non-slot-based scheduling, UE processing capability #2 uses the following values.
	Configuration
	HARQ Timing Parameter
	Units
	15 KHz SCS
	30 KHz SCS

	Front-loaded DMRS only
	N1
	Symbols
	3
	5

	Front-loaded + additional DMRS
	N1
	Symbols
	12
	12

	Frequency-first RE-mapping
	N21
	Symbols
	5.5
	5.5


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

Proposal 2: For Capability #1 of UE processing time, for PDSCH mapping type B, for 2-symbol duration, increase N1 by 5 symbols.

Huawei
Proposal 2-1: If SI-RNTI PDSCH, P-RNTI, and RA-RNTI/TC-RNTI PDSCH for a given UE from the primary cell are overlapped with at least one symbol, the UE may skip receiving RA-RNTI (or TC-RNTI) PDSCH if UE acquires SI upon being triggered by Paging DCI. If SI-RNTI PDSCH, P-RNTI, and RA-RNTI/TC-RNTI PDSCH for a given UE from the primary cell are overlapped with at least one symbol, the UE may skip receiving SI-RNTI PDSCH in case UE autonomously monitors SI-RNTI PDCCH.
Proposal 2-2: Further relaxation on UE processing time is needed if the DMRS pattern in time domain is different for two continuous PDSCHs.
Proposal 2-3:
· While UE acquires SI upon being triggered by Paging DCI
· UE is not required to decode C-RNTI PDSCH if the SI-RNTI PDSCH is overlapped with at least one symbol
· In case UE autonomously monitors SI-RNTI PDCCH while monitoring C-RNTI PDCCH, and both SI-RNTI PDSCH and C-RNTI PDSCH are overlapped with at least one symbol, the UE is not required to decode SI-RNTI PDSCH
· The first two bullets always apply in FR1 and FR2

Proposal 2-4: For Capability #1 of UE processing time, for PDSCH mapping type B with 2-symbol duration, no change to N1.
Proposal 2-5: Adopt the following values for the processing time capability #2 of PDSCH and PUSCH mapping type A and type B with no less than 7 symbols length duration:
· PDSCH: 
· 15 kHz SCS, N1=
· 4 symbols, when no additional PDSCH DM-RS is configured
· 13 symbols, when additional PDSCH DM-RS is configured
· 30 kHz SCS, N1=
· 6 symbols, when no additional PDSCH DM-RS is configured
· 13 symbols, when additional PDSCH DM-RS is configured
· 60 kHz SCS, N1=
· 12 symbols, when no additional PDSCH DM-RS is configured for FR1
· 17 symbols, when additional PDSCH DM-RS is configured for FR1
· PUSCH
· 15 kHz SCS, N2 = 5.5 symbols
· 30 kHz SCS, N2 = 6 symbols
· 60 kHz SCS, N2 = 12 symbols for FR1

They have also identified issues with HARQ-ACK codebook determination when slot-aggregation is configured. A procedure to solve this is illustrated in the following three steps. 
· Step 1: Get and record the smallest K1 value in the current K1 set.
· Step 2: Remove the K1 from the K1 set, whose value is smaller than the smallest K1 value plus slot aggregation number.  
· The removed K1 values associated with the same HARQ-ACK bit(s) in this time. The HARQ-ACK bit(s) is arranged behind the last time.
· Step 3: Iterate Step 1&2 until the current K1 set is empty.  



Figure 6. Semi-static HARQ-ACK codebook size is 3 bits with considering slot aggregation.
As shown in Figure 6, the HARQ-ACK codebook size is from 6 bits to 3 bits, i.e. 50% reduction. Therefore, we have following proposal and the corresponding text proposal in the Appendix.  
Proposal 3-1: Adopt the above three steps for determining the Type-1 HARQ-ACK codebook size when slot aggregation is configured. 
Proposal 3-2: If a UE reports HARQ-ACK information in a PUSCH or a PUCCH only for multiple PDSCH receptions scheduled by one DCI format 1_0 with a DAI field value of 1 on PCell, the UE should determine a HARQ-ACK codebook only for the PDSCHs.
Proposal 3-4: Jointly use C-DAI, T-DAI and UL-DAI to determine the dynamic HARQ-ACK codebook for HARQ-ACK transmission on PUSCH. 

LG
Proposal 1: Following two cases of cross-CC scheduling between the CCs with different numerology are to be supported with consideration of UE processing complexity.
1) Case 1: Cell 1 with smaller SCS (or longer slot) schedules Cell 2 with larger SCS (or shorter slot) where the maximum number of DL/UL scheduling DCIs for a same UE detected via single CORESET or search space is limited.
2) Case 2: Cell 1 with larger SCS (or shorter slot) schedules Cell 2 with smaller SCS (or longer slot) where the slot location allowable for the DCI transmission (relative to the corresponding DL data transmission) is restricted.
Intel
Proposal 1:
· For baseline (Capability 1) UE processing times, for PDSCH mapping type B with 2-symbol duration, the minimum UE processing times are defined as the following where N1 is the corresponding value from Table 5.3-1 of TS 38.214: 
· N1 + 3 symbols when there is no time-domain overlap between the scheduling PDCCH and the scheduled PDSCH
· N1 + 3 + d symbols when there is a time-domain overlap of ‘d’ symbols (d = {1, 2}) between the scheduling PDCCH and the scheduled PDSCH 

Proposal 2:
· Adopt the following values as the UE minimum processing times for Capability 2:
	Configuration
	HARQ Timing Parameter
	Units
	15 KHz SCS
	30 KHz SCS

	Front-loaded DMRS only
	N1
	Symbols
	4
	4

	Front-loaded + additional DMRS
	N1
	Symbols
	12
	12

	Frequency-first RE-mapping
	N2
	Symbols
	5
	5




Proposal 3:
· For HARQ-ACK feedback in response to DL SPS, in case of conflicts in link direction with semi-static UL-DL configuration,
· HARQ-ACK transmission is postponed to the next available slot that has no conflicts with semi-static configuration in the symbol(s) originally intended for the HARQ-ACK transmission
· The HARQ-ACK is transmitted on the same symbol(s) that were intended to be used in case of no link direction conflict.

Qualcomm
Proposal 1: The following text is proposed 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. The N1 value from table 5.3-1 follows the higher layer configuration for additional DMRS even if the PDSCH allocation according to [TS 38.211] does not include additional DMRS.

Proposal 2: The UE does not expect the delay between adjacent HARQ-ACKs, if sent at the earliest possible instances, to be shorter than the minimum delay between two scheduling DCIs supportable by the UE. 
Text proposal for 38.214
5.3	UE PDSCH processing procedure time

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.  
-	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
….
-	the delay between the symbol  and symbol  from a previously scheduled PDSCH, as defined above, is not shorter than the delay between PDCCH monitoring occasions as configured by higher layers [TS 38.213, Subclause 10], and is not shorter than the minimum delay the UE can support between two scheduling DCIs for PDSCH.

Otherwise the UE may not provide a valid HARQ-ACK corresponding to the scheduled PDSCH. The value of  is used both in the case of normal and extended cyclic prefix.
Proposal 3: The UE Processing times for Capability #2 follow from Table 2.2-2 under the following conditions below. The UE can indicate support for this processing time along with a separate restriction related to throughput (FFS: capability definition with restriction,. e.g., number of scheduled RBs is less than fraction X of the active BWP, or rank restriction, etc.)
· Single numerology for PDCCH, PDSCH, and PUSCH and no UCI multiplexing, and Non-CA case
· FFS: CA case
· Support for mixed numerology and UCI multiplexing follow adjustments as those made for Capability #1.
· 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
· 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 A or B, and PUSCH Type A or B
· 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 for N1 and PDSCH allocations less than 7 symbols

Table 2.2-2 Proposal for UE Processing Times (Capability #2)
	Configuration
	HARQ Timing Parameter
	Units
	15 KHz SCS
	30 KHz SCS

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

	[2.5-5]


	Front-loaded + additional DMRS
	N1
	Symbols
	12
	12

	Frequency-first RE-mapping
	N21
	Symbols
	[2.5-5]

	[2.5-5]



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

Proposal 4: The MAC CE latency, defined as the time between the ACK transmission for the PDSCH carrying the MAC-CE message and the time that the UE applies the MAC-CE message, should be uniformly [2 or 2.5] ms across all cases.
Proposal 5: For the baseline UE capability, the UE is not expected to handle more than [1 or 2] uplink unicast data grant and 1 downlink unicast data grant within a slot per cell.
· FFS how the capability scales for CA with cross-carrier scheduling, including mixed numerology CA

Proposal 6: For each HARQ process ID, the UE is not expected to receive a scheduling DCI (grant) for a unicast PUSCH transmission with the same HARQ process ID until
· The time after the end of the expected transmission of the PUSCH for an earlier transmission on the same HARQ process ID

Proposal 7: For any two HARQ process IDs A and B for a given cell, if the scheduling DCI for unicast PUSCH transmission A comes before the scheduling DCI for unicast PUSCH transmission B, then the (baseline capability) UE is not expected to send the PUSCH for A after the PUSCH for B.

Proposal 8: The following text should be captured to reflect that on TB is mapped to one DL/UL carrier, and re-transmission of a TB cannot take place on different carrier than the initial transmission.
Text proposals for 38.214
5.1	UE procedure for receiving the physical downlink shared channel
…
A UE shall upon detection of a PDCCH with a configured DCI format 1_0 or 1_1 decode the corresponding PDSCHs as indicated by that DCI. The UE is not expected to receive another PDSCH for a given HARQ process until after the end of the expected transmission of HARQ-ACK for that HARQ process, where the timing is given by Subclause 9.2.3 of [6]. The UE is not expected to receive a PDSCH in slot i, with the corresponding HARQ-ACK assigned to be transmitted in slot j, and another PDSCH in slot after slot i with its corresponding HARQ-ACK assigned to be transmitted in a slot before slot j.
In the case where the UE supports PDSCH on multiple carriers, the re-transmission of a TB cannot take place on different carrier than the initial transmission.
6.1	UE procedure for transmitting the physical uplink shared channel
…
For uplink, a maximum of 16 HARQ processes per cell is supported by the UE. The number of processes the UE may assume will at most be used for the uplink is configured to the UE for each cell separately by higher layer parameter [nrofHARQ-processesForPUSCH].
In the case where the UE supports PUSCH on multiple carriers, the re-transmission of a TB cannot take place on different carrier than the initial transmission.
Proposal 9: The following text should be captured in specification regarding broadcast PDSCH.
Text proposals for 38.214
5.1.1.1	Transmission scheme 1
For transmission scheme 1 of the PDSCH, the UE may assume that a gNB transmission on the PDSCH would be performed with up to 8 transmission layers on antenna ports 1000-1011 as defined in Subclause 7.3.1.4 of [4, TS 38.211], except in the case where the DCI CRC is scrambled by P-RNTI, RA-RNTI, SI-RNTI, or TC-RNTI in which case the UE may assume 1 transmission layer.
5.1.3.1	Modulation order and target code rate determination
For the PDSCH assigned by a PDCCH with DCI format 1_0 or format 1_1 with CRC scrambled by C-RNTI, TC-RNTI, CS-RNTI, SI-RNTI, RA-RNTI, or P-RNTI, 
if the higher layer parameter MCS-Table-PDSCH is not set to '256QAM', and the PDSCH is scheduled with C-RNTI
-	the UE shall use IMCS and Table 5.1.3.1-1 to determine the modulation order (Qm) and Target code rate (R) used in the physical downlink shared channel.
else
-	the UE shall use IMCS and Table 5.1.3.1-2 to determine the modulation order (Qm) and Target code rate (R) used in the physical downlink shared channel scheduled with C-RNTI and table 5.1.3.1-1 with other RNTI.
End
The UE shall use IMCS and Table 5.1.3.1-2 to determine the modulation order (Qm) and Target code rate (R) used in the physical downlink shared channel scheduled with other RNTIs than C-RNTI. The UE is not expected to decode a PDSCH scheduled with P-RNTI, RA-RNTI, SI-RNTI or TC-RNTI and (Qm) > 2.
Proposal 10: UE is not expected to receive on a downlink symbol and then transmit on a uplink symbol if those two symbols are not separated by at least T us on unpaired spectrum for a given serving cell.
Note that the exact value of T may not be in RAN1 specification.
NTT DOCOMO
Proposal 1:
· Increase the max number of bits for PUSCH time-domain RA field in DCI format 0_1 from 4 to 6.
· Corresponding RAN1 spec need to be changed.
· Corresponding RAN2 parameters need to be changed.
· Send a LS to RAN2 to update the parameter.
· Adopt the following text proposals.
· Check further whether there are any other fields that need to be updated.

China Telecom
(Late submission)
Ericsson
Observation 1: With parallelized LDPC decoding, same (or similar) decoding latency is expected with a block size of 2216 and 3840. 
Observation 2: The increase of SI payload size from 2216 to 3824 has negligible impact on simultaneous decoding of unicast and broadcast, decoding latency or soft buffer dimensioning. 
Proposal 1: Maximum TBS for PDSCH scheduled by SI -RNTI/RA-RNTI/P-RNTI is 3824 bits.
Proposal 2: Change the working assumption on simultaneous reception of SI-RNTI PDSCH and C-RNTI PDSCH from RAN1#92 (Athens) to following.
For both FR1 and FR2, the UE is expected to receive SI-RNTI PDSCH and C-RNTI PDSCH simultaneously.
Note: If QCL-TypeD is applicable, and the QCLTypeD assumptions for SI-RNTI PDSCH and C-RNTI PDSCH are different, then the UE may apply the QCLTypeD assumptions for C-RNTI PDSCH.
Proposal 3: For broadcast PDSCH, support scaling factor α, (α ≤ 1) in TBS determination via unused state of MCS field. α =1 and ¼ are supported.
Proposal 4: For broadcast PDSCH, the Xoh-PDSCH in TBS determination should not be UE-specifically configurable i.e. it should be fixed or explicitly indicated in the DCI.
Proposal 5: An SPS configuration with PUCCH for SPS PDSCH HARQ overlapping a DL slot is invalid.
Proposal 6: For DL SPS, the UE should follow the PDSCH-to-HARQ feedback timing only if there is no ongoing feedback operation based on semi-static or dynamic codebook. If there is an ongoing feedback based on semi-static or dynamic codebook, then the UE should ignore the PDSCH-to-HARQ timing in the SPS activation command.
Proposal 7: For processing capability #2 adopt a processing requirement according to Table 1.
Proposal 8: Clarify when the different processing capabilities applies according to text proposals in [1].
Proposal 9: The processing requirement for SPS release is N1 OFDM symbols from last symbol of the corresponding PDCCH.

Text proposal for UE capability handling in TS 38.214, Clause 5.3
[bookmark: _Hlk510617035]/************************ Start of Text Proposal **************************/
5.3	UE PDSCH processing procedure time

If the first symbol to carry the HARQ-ACK information starts no earlier than at symbol K1 the UE shall provide a valid HARQ-ACK message, where K1 is defined as the next uplink symbol with its CP starting after  after the last symbol of the PDSCH carrying the TB being acknowledged. N1 is defined in tables 5.3-1 and 5.3-2 depending on UE capability, where 
-	N1 and K1 are 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


-	If µUL < µDL then , else 
-	If HARQ-ACK is transmitted on PUCCH, then d1=0,
-	If HARQ-ACK is transmitted on PUSCH, then d1=1.
Otherwise the UE may not provide a valid HARQ-ACK corresponding to the scheduled PDSCH. 
Table 5.3-1: PDSCH processing time for PDSCH processing capability 1
	

	PDSCH decoding time N1 [symbols]

	
	No additional PDSCH DM-RS configured
	Additional PDSCH DM-RS 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]

	
	No additional PDSCH DM-RS configured
	Additional PDSCH DM-RS configured

	0
	[2.5 - 4]
	[12]

	1
	[2.5 - 6]
	[12]

	2
	N/A
	N/A

	3
	N/A
	N/A


[bookmark: _Hlk506547682]Note: If a value in Table 5.3-2 is indicated as N/A it implies that the processing time given by table 5.3-1 is applicable for the corresponding µ. 
/************************ End of Text Proposal **************************/

Text proposal for UE capability handling in TS 38.214, Clause 6.3
/************************ Start of Text Proposal **************************/
6.4	UE PUSCH preparation procedure time

[bookmark: _Hlk496825264][bookmark: _Hlk496824447][bookmark: _Hlk496824026]If the first symbol in the PUSCH allocation, including the DM-RS, is no earlier than at symbol K2 the UE shall follow the scheduling DCI, where K2 is defined as the next uplink symbol with its CP starting  after the last symbol of the PDCCH carrying the DCI scheduling the PUSCH, where N2 is defined by tables 6.4-1 and 6.4-2 depending on UE capability, where
-	N2 and K2 are based on the numerology of the PUSCH to be transmitted, 


-	If µUL < µDL then , else 
-	If the first symbol of the PUSCH allocation consists of DM-RS only, then d2=0,
-	Otherwise d2=1. 
 Otherwise the UE may ignore the scheduling DCI. 
Table 6.4-1: PUSCH preparation time for PUSCH timing capability 1
	

	PUSCH preparation time N2 [symbols]

	0
	10

	1
	12

	2
	23

	3
	36



Table 6.4-2: PUSCH preparation time for PUSCH timing capability 2
	

	PUSCH preparation time N2 [symbols]

	0
	[2.5-6]

	1
	[2.5-6]

	2
	N/A

	3
	N/A


Note: If a value in Table 6.4-2 is indicated as N/A it implies that the processing time given by table 6.4-1 is applicable for the corresponding µ. 
/************************ End of Text Proposal **************************/

Text proposal for SPS HARQ-ACK reporting in TS 38.213, Clause 9.2.3
/************************ Start of Text Proposal **************************/
9.2.3	UE procedure for reporting HARQ-ACK




A UE may transmit one or more PUCCHs on a serving cell in different symbols within a slot of  symbols as defined in [4, TS 38.211]. With reference to slots for PUCCH transmissions, if the UE detects a DCI format 1_0 or a DCI format 1_1 scheduling a PDSCH reception or a DCI format 1_0 indicating aSPS PDSCH release over a number of symbols where the last symbol is within slot , the UE shall provide corresponding HARQ-ACK information in a PUCCH transmission within slot , where  is a number of slots and is indicated by the PDSCH-to-HARQ-timing-indicator field in the DCI format. 
For DCI format 1_1, the PDSCH-to-HARQ-timing-indicator field values map to values for a number of slots indicated by higher layer parameter DL-data-DL-acknowledgement as defined in Table 9.2.3-1 from a set of number of slots provided by higher layer parameter Slot-timing-value-K1. 



For DCI format 1_0, the PDSCH-to-HARQ-timing-indicator field values map to {1, 2, 3, 4, 5, 6, 7, 8}.For a PDSCH reception in slot  without an associated DCI format 1_0 or DCI format 1_1 detection and for HARQ-ACK transmission in a PUCCH, the UE transmits the PUCCH in slot  unless the UE is provided higher layer parameter UL-DL-configuration-common, or higher layer parameter UL-DL-configuration-common-Set2 , or higher layer parameter UL-DL-configuration-dedicated indicating at least one symbol for the PUCCH transmission in slot  as a downlink symbol. 
For a SPS PDSCH reception in slot [image: ] and for HARQ-ACK transmission in a PUCCH, the UE transmits the PUCCH in slot [image: ] where k is specified by the SPS activation command, unless the UE is provided with a higher layer parameter dynamicHARQ-ACK-Codebook or semiStaticHARQ-ACK-Codebook. In which case the UE shall follow dynamicHARQ-ACK-Codebook or semiStaticHARQ-ACK-Codebook.


If the UE detects a DCI format that does not include a PDSCH-to-HARQ-timing-indicator field and schedules a PDSCH reception over a number of symbols where the last symbol is within slot , the UE shall provide corresponding HARQ-ACK information in a PUCCH transmission within slot .
HARQ-ACK transmission in a PUCCH is subject to the limitations for UE transmissions described in Subclause 11.1 and Subclause 11.1.1. 
/************************ End of Text Proposal **************************/


Nokia
[bookmark: _Hlk510705081]The UE processing time equations in subclauses 5.3 and 6.4 were left with a few errors.
1. The seletion of N1 and N2 is based on the smallest SCS of the {SCSUL, SCSDL}, while the scaling is still always foxed to the DL SCS and UL SCS in the PDSCH and PUSCH processing respectively.
2. d1,2  and d2,2 are treated in the equations as if RAN4 defines them in symbols. Furthermore, the intent was to capture the impact of an offset between the PDCCH carrier and the PxSCH carrier, but the equations take this into account naturally and the figure in the summary document R1-1803470 misrepresented the issue;
· The HARQ-ACK timing is defined from the PDSCH on the carrier of the PDSCH to the HARQ-ACK on the carrier in which the HARQ-ACK is transmitted
· The PUSCH timing is defined from the PDCCH on the carrier of the PDCCH to the PUSCH on the carrier of the PUSCH. The timings of other carriers do not play a role.
3. The last otherwise bullet “otherwise d1,2 = 0.” clause of 5.3 should be part of the previous bullet and refer to what was known d1,3.
4. κ is undefined in 38.214 and a reference should be provided.

Text proposals to TS38.214
5.3	UE PDSCH processing procedure time

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.  
-	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 4.1 of [4].
-	If HARQ-ACK is transmitted on PUCCH, then d1,1 = 0,
-	If HARQ-ACK is transmitted on PUSCH, then d1,1 = 1.

-	If the PDSCH is mapping type A as given in subclause 7.4.1.1 of [4], and the last symbol of PDSCH is on the ith symbol of the slot where i<7, then , otherwise d1,2 = 0.

Otherwise the UE may not provide a valid HARQ-ACK corresponding to the scheduled PDSCH. The value of  is used both in the case of normal and extended cyclic prefix.
Table 5.3-1: PDSCH processing time for PDSCH processing capability 1
	

	PDSCH decoding time N1 [symbols]

	
	No additional PDSCH DM-RS configured
	Additional PDSCH DM-RS configured

	0
	8
	13

	1
	10
	13

	2
	17
	20

	3
	20
	24



Next Modified Subclause

[bookmark: _Toc501048227]6.4	UE PUSCH preparation procedure time

If the first uplink symbol in the PUSCH allocation, 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 N2 is defined by table 6.4-1, where
-	N2 is based on µ of table 6.4-1, that corresponds to the min(µDL, µUL) 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].
-	If the first symbol of the PUSCH allocation consists of DM-RS only, then d2,1=0, otherwise d2,1=1. 

Otherwise the UE may ignore the scheduling DCI. The value of  is used both in the case of normal and extended cyclic prefix.
Table 6.4-1: PUSCH preparation time for PUSCH timing capability 1
	

	PUSCH preparation time N2 [symbols]

	0
	10

	1
	12

	2
	23

	3
	36
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