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The proposals from [1]-[17] cover the following topics and issues.
· HARQ-ACK timing indication
· Timing values for SPS PDSCH, pre-RRC config, RMSI, and default timing values, fixed timing
· Number of HARQ processes
· RRC values for configuration*
· UE Processing time
· Further progress in baseline capability such as non-slot, cross-carrier scheduling
· Further progress in aggressive UE capability for slot-based, and non-slot
· Additional related aspects on UE behavior
· Processing times for repetition cases*
· HARQ-ACK multiplexing and bundling
· Bundling of CBG and time-domain bundling
· HARQ Management
· Out-of-order operation, handling of collisions, TBs and slot alignment

Since there is a dedicated session 7.9 on UE Features, the focus here is on specification open items. UE capabilities may still be discussed and clarified. Also, priority will be toward December specification open items and correction, over new features to be considered for specification before June. A few items not covered in proposals among [1]-[17] are also identified (and starred above ‘*’). 
Several contributions mentioned issues in HARQ-ACK codebook, such as how the specification has implemented the agreement of the downlink association set. It is recommended for these to be treated in joint session with 7.3.4.2 (CA) and 7.3.3.4 (CBG).
Finally, once agreement is achieved on the basic proposals here, further text proposals will be provided to refine these agreements toward CRs.

HARQ-ACK Timing Indication
In the RAN1 #91, it was agreed for the following.
Agreements:
· 3-bit are used to indicate K1 slot-timing in DCI
· RRC configures the set of values to be indexed by these bits to determine K1
· These values are not slot index dependent
· Each value is represented by 4-bit (i.e., up to 16 different values)

Additionally, the following default behaviour was agreed.
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.

Several contributions [3], [4], [11] in this meeting indicated that the signalling details for specification are still incomplete. The following proposal is provided as a merge among these proposals.

Proposal: 
· A default HARQ timing value can be predefined based on the UE minimum processing time (N1) and mapped to one of a set of values that can be indicated by a HARQ timing field in a DCI scheduling a DL assignment.

The above proposal will be updated based on the agreements below.
Proposal (from offline): 
· For PDSCH transmission before RRC connection, the set of timing values K1 between PDSCH and HARQ-ACK is
· FFS: configured using RMSI or defined in specification
· Note: the values should take into account the UE minimum timing requirements agreed in initial access

· For PDSCH scheduled by fallback DCI, the set of timing values K1 between PDSCH and HARQ-ACK is
· FFS: configured using RMSI or defined in specification

(Update Tuesday 1/23) Agreements:
· For PDSCH transmission before RRC connection, the set of timing values K1 between PDSCH and HARQ-ACK is
· FFS: configured using RMSI or defined in specification
· Note: the values should take into account the UE minimum timing requirements agreed in initial access
· For PDSCH scheduled by fallback DCI, the set of timing values K1 between PDSCH and HARQ-ACK is
· FFS: configured using RMSI or defined in specification

Note: further offline discussions have noted that RMSI inclusion may provide more overhead for RMSI, but achieves forward compatibility. On the other hand, one can fix into specification. Since DCI can signal 8 values for HARQ timing K1 values, it would seem this is enough flexibility for defining in specification. However, there was one company who strongly requested for configuration by RMSI while others were neutral. Therefore the following proposal is made.
Proposal 2-1:
· For PDSCH transmission before RRC connection, the set of timing values K1 between PDSCH and HARQ-ACK is
· Defined in specification to use values {1,2,3,4,5,6,7,8}
· Note: the values should take into account the UE minimum timing requirements agreed in initial access
· For PDSCH scheduled by fallback DCI, the set of timing values K1 between PDSCH and HARQ-ACK is
· Defined in specification to use values {1,2,3,4,5,6,7,8}

Proposed 2-2 Discussion till next meeting:
· FFS: How to support 0-bit HARQ-Timing indicator field case for non-fallback DCI
· Note: no RRC parameter impact since all values can be configured to be the same HARQ timing for this case

For further discussion: The set of K1 slot-timing values which are configurable in RRC at least includes the set
· FFS: {0,1,2,3,4,5,6,7,8}
· Some of the 16 available RRC values may be reserved for future use

(Update Tuesday 1/23) Agreements:
· The set of K1 slot-timing values which are configurable in RRC at least includes the set
· {0,1,2,3,4,5,6,7,8}
· Some of the 16 available RRC values may be reserved 

[bookmark: _Hlk504714900]------- (No Text Proposal needed) ------
Note: This will be requested for update in the RRC spreadsheet to RAN2.
------- End ------

For SPS PDSCH, it was noted by [3], [8], [9] that the K1 timing is not clearly defined and provided the same common proposal.
Proposal (from offline): Upon detection of a DL SPS PDSCH in slot n, UE transmits HARQ-ACK in slot n+k when there is no contradicting semi-static configuration, where k is given by the PDSCH-to-HARQ-timing-indicator field carried in the activation DCI for the DL SPS process.
· FFS: how to handle case when the semi-static configuration conflicts at slot n+k
· FFS: how to handle case with dynamic SFI

(Update Tuesday 1/23) Agreements:
· Upon detection of a DL SPS PDSCH in slot n, UE transmits HARQ-ACK in slot n+k when there is no contradicting semi-static configuration, where k is given by the PDSCH-to-HARQ-timing-indicator field carried in the activation DCI for the DL SPS process.
· FFS: how to handle the case when the semi-static configuration conflicts at slot n+k
· FFS: how to handle the case with dynamic SFI
· The contradicting semi-static configuration is defined as when there is at least one semi-statically configured DL symbol overlaps with the symbol(s) carrying HARQ-ACK in slot n+k

------- (No Text Proposal needed) ------
Note on 38.213: Subclause 9.2.3 already states dependency on K1 timing values in DCI on higher layer parameters in the case of DL SPS, which were put in as placeholders prior to agreement. RAN1 confirms that current text is acceptable.
See above for excerpt of 38.213.
------- End ------
Note that the flexibility provided by RRC to configure the same timing value for all DCI entries already enables fixed timing support in specification.
To complete the FFS in the proposal above, the dropping rules are recommended for discussion.
Proposal: 
· For the semi-static configuration conflicts at slot n+k
· Alt 1: The UE does not transmit
· Alt 2: The UE shifts the uplink transmission to the next available uplink slot
· For the case where dynamic SFI indicates DL symbols which overlap with the symbol(s) carrying HARQ-ACK in slot n+k
· The UE transmits HARQ-ACK
Number of HARQ Processes
In the previous meetings RAN1 AH#3 and RAN1 #91, the following were agreed respectively.
Agreements:
· Maximum number of HARQ processes for unicast PDSCH is configured per cell for a UE
· FFS impact on DCI design

Agreements:
· The maximum number of DL HARQ processes per carrier that can be signalled in DCI is 16. 
· The maximum number of UL HARQ processes per carrier that can be signalled in DCI is 16.

However, it was not clearly captured what parameters would be configurable in RRC. Therefore, the following proposal is provided, and the DCI field size is confirmed for these conditions.

Proposal (from offline): The number of HARQ processes configurable in RRC for unicast PDSCH per cell for a UE includes the set of integers {2,4,8,10,12,16}
· 4-bits are provided in fallback and non-fallback DCI for addressing the HARQ process regardless of configuration
· UE does not expect DCI to address process ID larger than number of HARQ processes configured in RRC
· 
(Update Tuesday 1/23) Agreements:
· The number of HARQ processes configurable in RRC for unicast PDSCH per cell for a UE includes the set of integers {2,4, 6, 8,10,12,16}
· 4-bits are provided in fallback and non-fallback DCI for addressing the HARQ process regardless of configuration
· UE does not expect DCI to address process ID larger than number of HARQ processes configured in RRC
· Further discussion offline on the number of HARQ processes assumed by the UE before RRC configuration
· FFS the number of HARQ processes for PUSCH is fixed at 16

------- Text Proposal ------
Note on 38.212: The following changes are made to the fall-back DCI. (The non-fallback DCI text does not change.)
[bookmark: _Toc500953345]7.3.1.1.1		Format 0_0
DCI format 0_0 is used for the scheduling of PUSCH in one cell. 
The following information is transmitted by means of the DCI format 0_0:
…
-	HARQ process number – [4] bits
…
[bookmark: _Toc500953348]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:
…
-	HARQ process number – [4] bits
…
Note on 38.214: No text change is needed in 38.214 Subclause 5.1. RAN1 confirms that the text for UE behaviour is acceptable. Excerpt below.
[bookmark: _Hlk498410788]For downlink, a maximum of16 HARQ processes in supported. The number of processes the UE may assume will at most be used for the downlink is configured to the UE for each cell separately by higher layer parameter nrofHARQ-processesForPDSCH.
------- End ------

Note that we have agreed on configurability of LBRM for the uplink, where the RLBRM =2/3 is the same as the one used in the downlink. Arguments providing for that decision pointed to UL and DL symmetry and allowing the same implementation benefits as in the downlink. For that reason, it is arguable to introduce a new RRC parameter for the uplink (to mirror the existing RRC parameter in the downlink). 
On the other hand, one important difference between the uplink and downlink is that in the for granted transmission, the uplink receiver has full control of how many HARQ processes will be used (which can assist with buffer management). For grant-free uplink transmission, there is still a configuration setup which can limit the number of HARQ processes in this case, as well as an RRC parameter. Therefore, it may be unnecessarily to add another SPS-Config::nrofHARQ-processes.
Proposal (from offline): 
· The number of HARQ processes for dynamic scheduling of PUSCH is fixed at 16
· Note: some of processes may be used for grant-free operation

(Update Thursday 1/26) Agreements:
· The number of HARQ processes for dynamic scheduling of PUSCH is fixed at 16
· Note: some of processes may be used for grant-free operation

------- Text Proposal ------
Note on 38.214: The following changes should be made. Note that no parameter existing in RRC list, so no update is needed for RAN2.
For uplink, a maximum of 16[8 or 16] HARQ processes in supported. 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].
------- End ------

UE Processing Time
Baseline processing time
Recall from the last meeting there was progress in finalizing baseline processing times for slot-based scheduling, while at the same time providing preliminary processing times for non-slot case. At this meeting, [2],[9],[17] recommend to confirm the preliminary working assumption from RAN1 #91 while [6] also comments that at least in the front-loaded N1 may be the same between non-slot and slot-based. Therefore, we have the following for discussion.

Agreements (from RAN1 #90bis):
· For slot-based scheduling;
· Confirm the following working assumption with updates:
· The first DMRS position either on symbol #2 or symbol #3 is configured by PBCH
· Maximum time duration of a CORESET is 2 symbols if the first DMRS position of a PDSCH with slot-based scheduling is on symbol #2, and is 3 symbols otherwise.
· The starting OFDM symbol of a CORESET can be symbol #0, #1, or #2, in a slot.
· However, the ending OFDM symbol of a CORESET is not later than symbol #2 in a slot.

Agreements (from RAN1 #91):
· UE is not expected to receive PDSCH type A in the same slot if the PDCCH monitoring is after the first two or three symbols of a slot
· Note: PUSCH mapping is up to MIMO decision

Agreements (from RAN1 #91):
· For information, the following cases are clarified:
· 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
· For a given UE, all search space configurations are within the same span of 3 consecutive OFDM symbols in the slot
· Case 2: PDCCH monitoring periodicity of less than 14 symbols
· Note: this includes the PDCCH monitoring of up to three OFDM symbols at the beginning of a slot
· The numbers in bracket in the following table can be further adjusted but not to be increased
· X<=16, Y<=8
· FFS whether or not to have case 2’, where the values of X and/or Y can be smaller than case 2
	Max no. of PDCCH BDs per slot
	SCS

	
	15kHz
	30kHz
	60kHz
	120kHz

	Case 1-1
	44
	36
	22
	20

	Case 1-2
	[44]
	
	
	-

	Case 2
	[44+X]
	[36+Y]
	[22+Y]
	[20]



Agreements (from RAN1 #91):
· 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.

[bookmark: _Hlk504569893]Proposal 4.1-1a (from offline): Clarification that the agreement 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

Proposal 4.1-1b (from offline): The baseline UE processing time capability (Capability #1) in NR Release 15 given by Table 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 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 or PUSCH case
· Non-CA, and CA case with no cross-carrier scheduling

(Updated Wed 1/24) 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

(Updated Wed 1/24) 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.

------- (No Text Proposal needed) ------
Note on 38.214: The UE behaviour in Subclause 5.3 for K1 timing already provides the relevant specification. The above agreement clarifies that if UE supports additional capabilities for PDCCH monitoring or PDSCH Type B allocations, that it will following the same behaviour as in Subcause 5.3. Therefore no text change is needed.
Similarly for Subclause 6.4.
------- End ------

Additionally, some companies in [2],[5],[6] introduced relaxations with regard the following below. This may be revisited if necessary although this would involve changing the previous agreement.
· Last DMRS location
· First DMRS location 
· Location for end of CORESET

Finally, the support of TB repetition across multiple slots or multiple mini-slots was agreed in previous meetings, however it is not clear how the processing times in specification thus far are to be applied.
Proposal 4.1-2: A processing time for N1 needs to be clearly specified for the case of repetition across multiple slots or mini-slots.
Aggressive UE processing time
In this meeting, further progress in the aggressive case is proposed. First, both [1] and [6] suggested to specify UE aggressive processing times for non-slot based scheduling. We can take the proposal from [1] for further discussion.
Proposal 4.2-1: UE processing capability (N1, N2) for slot-based scheduling and non-slot based scheduling are reported separately.
Note: This was discussed 1/25, but we will revisit once there is more detail given on Capability #2.
Although there were further proposals to finalizing the aggressive processing time, there was is still some divergence between the proposals in [2],[9] and [17]. Moreover, [17] raises the point that in the case of slot-based scheduling with current set of SFI parameters, the lower end of the range (e.g., N1=2.5 or N2=2.5) enables immediate turnaround for several slot formats (with a reasonable value of timing advance) while the upper end of the range (e.g., N2=6) may not be compatible with any of the slot formats. The overhead introduced is also large, especially if similar times are carried over for non-slot based scheduling.
Therefore, the following is provided for discussion.
Proposal 4.2-2: The aggressive UE processing time capability in NR Release 15 is given by Table 2.2-2 for slot-based scheduling defined by the following conditions
· Single numerology for PDCCH, PDSCH, and PUSCH and no UCI multiplexing
· CORESET for scheduling DCI is in the first 2 or 3-symbols of the slot
· PDSCH Type A time-domain allocation
· Non-CA, and CA case with no cross-carrier scheduling
· UE may report reduced throughput capability relative to throughputs achievable with baseline processing time
· FFS on the details, e.g., for number PRBs less than max supported

Table 2.2-1 UE Processing Time (Capability #2) for Slot-based Scheduling
	Configuration
	HARQ Timing Parameter
	Units
	15 KHz SCS
	30 KHz SCS

	Front-loaded DMRS only
	N1
	Symbols
	[2.5-4]
	[2.5-56]

	Front-loaded + additional DMRS
	N1
	Symbols
	[12]
	[12]

	Frequency-first RE-mapping
	N21
	Symbols
	[2.5-56]
	[2.5-6]


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

Additional aspects on processing time
In the previous meeting, there was an agreement on HARQ-ACK multiplexing with the following candidate value given for d. [2] proposed to confirm the value.
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.

Proposal 4.3-1 (from offline): 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.

(Update Thursday 1/26) 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.

Given the possibility of UE reporting different capabilities between non-slot and slot-based scheduling (as mentioned in a previous proposal here for discussion), the flexibility in scheduling re-transmissions on non-slot or slot-based allocations which are different type than the initial transmission is possible. In order to keep the timeline reasonable for UE implementation, the following was proposed in [1].
Proposal 4.3-2: For retransmission, if gNB switches from slot-based allocation to non-slot based allocation (or vice versa), it should assume the processing time to be the maximum values in absolute time across those allocation types and the UE’s capabilities.
Note: This was discussed 1/25, but we will revisit once there is more detail given on Capability #2.
The following behavior from [6] can be revisited, although more discussion is needed since the following formulation was not agreed last meeting: The UE is not expected to receive anything on a symbol if it is within T us from an UL transmission by that UE on unpaired spectrum for a given serving cell. 
Finally, in the case of cross-carrier scheduling the following proposal is up for discussion to finalize processing times in this case.

Discuss till next meeting
· For CA with cross-carrier scheduling
· FFS: N1 value when there is timing offset between PDCCH carrier and PDSCH carrier
· FFS: N2 value when there is timing offset between PDCCH carrier and PUSCH carrier

HARQ-ACK Multiplexing and Bundling
Proposals for new features regarding ACK bundling in time domain were provided in [12], [16]. Additional bundling across other dimensions was given in [16]. Other companies previously had similar proposals in the past but were not revisited this meeting. The following proposal (modified from [12]) can provide further guidance toward completion in June.
Proposal 5-1: Further HARQ bundling techniques should be considered to reduce the overhead impact of peak throughput.
A proposal in [15] was given regarding UCI multiplexing, although this may be more appropriately treated in 7.3.2.3 (UCI Piggyback).

HARQ-ACK Codebook
A number of contributions [1], [4], [9] aimed to clarify the implementation of the DL association set for semi-static HARQ-ACK codebook in 38.213 as per the agreement below from RAN1 #91.
Agreements:
· For semi-static HARQ-ACK codebook, support
· DL association set is determined based on the configured set of HARQ-ACK timings, where the HARQ-ACK payload is ordered based on DL time index
· There is no DAI in DL grants

As stated at the introduction, these will be handled jointly in 7.3.4.2 (CA).

HARQ Management
It was noted [1] and [17] that the flexibility in both scheduling K0 and ACK timing K1 can provide some issues for UE implementation. Some out-of-order aspects can thus result from these. The following proposal on UE behaviour can help to clarify expected operation, where out-of-order is avoided.
Proposal 7-1 (from offline): For each HARQ process ID, the UE is not expected to decode a scheduled unicast PDSCH transmission with the same HARQ process ID until
· Alt 1: After it has transmitted the HARQ-ACK for an earlier transmission on the same HARQ process ID
· Alt 2: X symbols after the end of the PDSCH from a previous transmission on the same HARQ process ID
· FFS X ≥ N1
· FFS how to handle scheduled unicast PDSCH before HARQ-ACK is transmitted for an earlier transmission on the same HARQ process ID

(Update Thursday 1/26) Agreements:
For each HARQ process ID, the UE is not expected to receive a scheduled unicast PDSCH transmission with the same HARQ process ID until
· The time after the end of the expected transmission of the HARQ-ACK for an earlier transmission on the same HARQ process ID
· FFS the time condition under which soft combinining for the same HARQ process ID can be assumed

------- Text Proposal ------
38.214 changes:
[bookmark: _Toc501048156]5.1	UE procedure for receiving the physical downlink shared channel
For downlink, a maximum of16 HARQ processes in supported. The number of processes the UE may assume will at most be used for the downlink is configured to the UE for each cell separately by higher layer parameter nrofHARQ-processesForPDSCH.
A UE shall upon detection of a PDCCH with a configured DCI format decode the corresponding PDSCHs as indicated by that DCI. The UE is not expected to decode the corresponding PDSCHs 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 [TS 38.213, Subclause 9.2.3].
------- Text Proposal ------

Note: after this agreement, there was a request from one company to consider the following extension of this agreement to HARQ process and the corresponding ACK ordering.

Proposal 7-1: For any two HARQ process IDs A and B, if scheduled unicast PDSCH transmission for A comes before the scheduled unicast PDSCH transmission for B then the UE is not expected to send the HARQ-ACK for A after the HARQ-ACK for B.
Additionally, to benefit UE implementation and clarify resource allocation signalling configurability, the following proposal from [17] was provided. This has been modified in light of proposals in [1] to introduce a new feature where a TB spans multiple slots, which still needs some discussion.
Proposal 7-2 (from offline): The UE is not expected to transmit or receive any TB across cross slot boundaries.
· For the case of TB repetition, each repetition of the TB does not cross slot boundaries

(Updated Wed 1/24) Agreements:
· The UE is not expected to transmit or receive any TB across slot boundaries, where the slot boundary is determined by the numerology associated with the transmission or the reception
· For the case of TB repetition, each repetition of the TB does not cross slot boundaries

------- Text Proposal ------
38.214 changes: Note that the text proposal for Subclause 6.1.2.1 also reflects a separate agreement on uplink slot aggregation in 7.3.3.1 and included here for clarity.
[bookmark: _Toc501048160]5.1.2.1	Resource allocation in time domain
When the UE is scheduled to receive PDSCH by a DCI, the Time-domain PDSCH resources field of the DCI provides a row index of an RRC configured table [pdsch-symbolAllocation], where the indexed row defines the slot offset K0, the start and length indicator SLIV, and the PDSCH mapping type to be assumed in the PDSCH reception.
… 
When the UE is configured with aggregation-factor-DL > 1, the same symbol allocation is applied across the aggregation-factor-DL consecutive slots not defined as UL by the slot format indication.
The UE is not expected to receive any TB across slot boundaries determined by the numerology associated with the PDSCH transmission. When the UE is configured with aggregation-factor-DL > 1, the UE expects each TB of the PDSCH to be repeated within each symbol allocation among each of the consecutive slots.

…
[bookmark: _Toc501048210]6.1.2.1	Resource allocation in time domain
 When the UE is scheduled to transmit PUSCH by a DCI, the Time-domain PUSCH resources field of the DCI provides a row index of an RRC configured table [pusch-symbolAllocation], where the indexed row defines the slot offset K2, the start and length indicator SLIV, and the PUSCH mapping type to be applied in the PUSCH reception.

[bookmark: _Hlk497992508]-	The slot where the UE shall transmit the PUSCH is determined by K2 of the indexed row as  where n is the slot with the scheduling DCI, K is based on the numerology of PUSCH, and
-	The starting symbol S relative to [the start of the slot], and the number of consecutive symbols L counting from the symbol S allocated for the PUSCH are determined from the start and length indicator SLIV of the indexed row:

if  then


else 



where, and
-	The PUSCH mapping type is set to Type A or Type B as defined in [38.211 Subclause 6.4.1.1.3] as given by the indexed row.
When the UE is configured with aggregation-factor-UL > 1, the same symbol allocation is applied across the aggregation-factor-UL consecutive slots not defined as DL by the slot format indication.
The UE is not expected to transmit the TB across slot boundaries determined by the numerology associated with the PUSCH transmission. When the UE is configured with aggregation-factor-UL > 1, the UE expects each TB of the PUSCH to be repeated within each symbol allocation among each of the consecutive slots.
------- End ------
On the overall subject of UE behaviour with scheduling flexibility in NR, more details for further study were outline in [14] and worth discussion.

Additional comments
Additional views/comments are welcome below.
	Company
	Comment
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Appendix 
UE Processing Time
Below is a summary on the processing times for Capability #2 which have been submitted this meeting.
	Configuration
	Reference
	HARQ Timing Parameter
	Units
	15 KHz SCS
	30 KHz SCS

	Front-loaded DMRS only
	Huawei
1719401
	N1
	Symbols
	3
	5

	
	MTK
18000163
	N1
	Symbols
	4
	5

	
	QC
1800876
	N1
	Symbols
	2.5
	2.5

	
	Samsung
1800452
	N1
	Symbols
	3
	5

	Front-loaded + additional DMRS
	Huawei
1719401
	N1
	Symbols
	Merge to #1
	Merge to #1

	
	MTK
1800163
	N1
	Symbols
	Merge to #1
	Merge to #1

	
	QC
1800876
	N1
	Symbols
	12
	12

	
	Samsung
1800452
	N1
	Symbols
	12
	12

	Frequency-first RE-mapping
	Huawei
1719401
	N2
	Symbols
	4
	6

	
	MTK
1800163
	N1
	Symbols
	5
	6

	
	QC
1800876
	N2
	Symbols
	2.5
	2.5

	
	Samsung
1800452
	N2
	Symbols
	5.5
	5.5
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