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1 Relevant Tdocs 

As in the offline discussions in Rel-15, focus is on HARQ-ACK codebook and transmission. PDCCH monitoring aspects are expected to be treated under PDCCH discussions.

R1-1902070
Correction to Type-2 HARQ codebook
Ericsson
R1-1902592
Correction to dynamic HARQ codebook in NR
Fujitsu
R1-1902638
Draft CR on PUCCH resource determination for carrying HARQ-ACK
Intel Corporation
R1-1902749
Correction to Type-1 HARQ-ACK codebook for only one reception
OPPO
R1-1902867
Draft CR on reference slot for PUCCH transmission with HARQ-ACK
WILUS Inc.

R1-1902877
On TYPE-1 HARQ-ACK CB
Nokia, Nokia Shanghai Bell

R1-1902878
On half-duplex operation in CA

Nokia, Nokia Shanghai Bell

R1-1903206
Clarification on HARQ-ACK codebook and PUCCH resource determination
Huawei, HiSilicon
2 Summary and Recommendations

R1-1902070
Correction to Type-2 HARQ codebook
Ericsson
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 if the UE does not detect any DCI format 1_0 or DCI format 1_1 scheduling PDSCH reception or indicating SPS PDSCH release for any serving cell 
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 in any of the 
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 PDCCH monitoring occasions.


Recommendation: Agree to the draft CR.
Reason: As it can also be inferred from the rest of the text in the sentence, this is a typo in TS 38.213 v.15.4.0.

R1-1902592
Correction to dynamic HARQ codebook in NR
Fujitsu
The reason for change is suggested as:

	In subclause 9.1.3.1 there is pseudo-code for determining the dynamic HARQ-ACK codebook. This contains two nested loops, which should consider every serving cell, c, for each of the M monitoring occasions. Unfortunately c is only intialized to zero outside the outer loop, so the full set of cells will only be considered for the first monitoring occasion. 


The proposed change is:

	Initialization of c is added inside the first loop as follows:

Set 
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 to the number of PDCCH monitoring occasion(s)

while 
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Also an editorial correction is made (adjusting indentation)


Recommendation: Agree in principle to the draft CR. Consider the following revision (i.e. move the existing text for initialization of c = 0 from outside the ‘while’ loop to inside the ‘while’ loop). Also, the editorial indentation adjustment (shift to the left the pseudocode “while … end while” after ‘Set 
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’) may be made by the secretary.
Reason: The cell index (c) needs to be re-initialized at each PDCCH monitoring occasion (m). This is not the case in TS 38.213 v15.4.0 as the initialization is not update when the PDCCH monitoring occasion is updated.

	If the UE transmits HARQ-ACK information in a PUCCH in slot 
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 and for any PUCCH format, the UE determines the 
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 HARQ-ACK information bits, according to the following pseudo-code:


Set 
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 – PDCCH with DCI format 1_0 or DCI format 1_1 monitoring occasion index: lower index corresponds to earlier PDCCH with DCI format 1_0 or DCI format 1_1 monitoring occasion
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 to the number of serving cells configured by higher layers for the UE
Set 
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 to the number of PDCCH monitoring occasion(s)

while 
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R1-1902638 

Draft CR on PUCCH resource determination for carrying HARQ-ACK
Intel Corporation
R1-1903206 

Clarification on HARQ-ACK codebook and PUCCH resource determination
Huawei, HiSilicon
The reason for change in R1-1902638 and the proposal in R1-1903206 are suggested due to:

	R1-1902638: For a UE, two DL DCIs may be received in a single PDCCH monitoring occasion in a slot in a CC. In case when HARQ-ACK feedbacks for these two PDSCHs are scheduled in the same slot, current mechanism to determine the last DCI is not sufficient for PUCCH resource determination. 

R1-1903206: Case 1: two DCIs scheduling PDSCHs locate at the same PDCCH monitoring occasion (PMO), and indicate to feedback HARQ-ACK at the same slot. Suggests that “there is ambiguity on the determination of the “last DCI” indicating the PUCCH resource due to DCI ordered only by monitoring occasions and CC index”

R1-1903206: Case 2: two DCIs scheduling PDSCHs start at the same time but with different PMOs, and indicate to feedback HARQ information at same slot. Suggests that “there is ambiguity of PMO index for the UE to identify corresponding DCI”



The proposed change in R1-1902638 and the proposal in R1-03206 are:

	R1-1902638: 

When a UE detects more than one DCI formats 1_0 or DCI formats 1_1 in a PDCCH monitoring occasion in a slot, the UE is not expected to receive the DCI formats 1_0 or DCI formats 1_1 that have a value of a PDSCH-to-HARQ_feedback timing indicator field indicating a same slot.
R1-1903206:
A UE is not expected to be scheduled to transmit HARQ-ACK at the same slot corresponding to two PDSCHs scheduled by DCIs starting at the same time.


Recommendation: Do not agree to the draft CR in R1-1902638 or to the proposal in R1-1903206. 

Reason: The correction in R1-1902638 (and corresponding Case 1 in R1-1903206) is not essential. With or without the draft CR, the UE behavior is undefined. This issue was also discussed in RAN1#95. 

Regarding Case 2 in R1-1903206, TS 38.213 v15.4.0 does not treat it as error – the PDCCH monitoring occasions are different (the one that ends earlier is ordered prior to the one that ends later).
R1-1902749
Correction to Type-1 HARQ-ACK codebook for only one reception
OPPO

The reason for change is suggested as:

	According to RAN1#92 agreements, in case a UE is configured for semi-static HARQ-ACK codebook determination, when the UE detects to receive only one PDSCH, indicated by DCI format 1_0 with counter DAI field value of 1, within a DL association set for HARQ-ACK feedback on the Pcell, the UE reports HARQ-ACK only for the one PDSCH.
Based on the description of subclause 9.1.2 of 38.213, the result that UE reports HARQ-ACK only for one DCI format 1_0 with DAI=1 is provided, but the constraint that UE receives only one DCI format 1_0 with DAI=1 is not defined. Such description will extend the usage of fallback HARQ-ACK codebook based on UE implementation.


The proposed change is:
	Modify the UE behavior “If a UE reports HARQ-ACK information in a PUCCH only for” with “If a UE receives only”.
If a UE receives only 
-
a SPS PDSCH release indicated by DCI format 1_0 with counter DAI field value of 1 on the PCell, or

-
a PDSCH reception scheduled by DCI format 1_0 with counter DAI field value of 1 on the PCell, or 

-
SPS PDSCH reception


Recommendation: Do not agree to the draft CR in R1-1902749. 

Reason: No need for a correction to the associated text in TS38.213 v15.4.0.
R1-1902867
Draft CR on reference slot for PUCCH transmission with HARQ-ACK
WILUS Inc.
The reason for change is suggested as:

	In TS 38.213, the reference PUCCH slot corresponding to k=0 is defined as the last slot overlapping with the PDSCH reception or the PDCCH reception for SPS PDSCH release. This description does not correctly capture the following agreements.

Agreements at RAN1#93 meeting:

· When HARQ-ACK for the PDSCH with larger SCS is transmitted on a carrier with smaller SCS

· K1=0 corresponds to the slot for the smaller SCS which overlaps with the PDSCH 

· When HARQ-ACK for the PDSCH with smaller SCS is transmitted on a carrier with larger SCS

· K1=0 corresponds to the slot for the larger SCS with end boundary aligned to the slot for the corresponding PDSCH.


The proposed change is:

	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 ending in slot 
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 or if the UE detects a DCI format 1_0 indicating a SPS PDSCH release through a PDCCH reception ending in slot 
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, the UE provides corresponding HARQ-ACK information in a PUCCH transmission within slot 
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 is a number of slots and is indicated by the PDSCH-to-HARQ-timing-indicator field in the DCI format, if present, or provided by dl-DataToUL-ACK. 
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 corresponds to the last slot of the PUCCH transmission that overlaps with the slot of the PDSCH reception or with the slot of the PDCCH reception in case of SPS PDSCH release. 


Recommendation: Discuss further. 

Reason: Confirm common understanding – the same issue with different suggested wording is treated in R1-1901978.
R1-1902877
On TYPE-1 HARQ-ACK CB
Nokia, Nokia Shanghai Bell

The reason for change is suggested as:

	Issue discussed in Figure 7 of Section 6 of R1-1902427
From R1-1902427

One more mixed numerology issue related to TYPE-1 HARQ-ACK CB is illustrated on Figure 7. In FDD, a gNB configures [image: image30.png]


 for HARQ-ACK reporting using TYPE-1 CB and PUCCH slot number is for example [image: image32.png]
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Figure 7 Illustration of issue 2
However, the following condition in pseudo-code of TYPE-1 CB in Section 9.1.2.1 of latest TS38.213

“if 
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”will be FALSE, and the determined size of CB will be 0. If gNB configures  [image: image36.png]{2,3)




, then PDSCH1 SLIV will be reported with [image: image38.png]


 value, but it is not clear whether gNB will receive ACK for the PDSCH1, because UE reports valid feedback only if indicated/configured [image: image40.png]


 value match, which is not the case for PDSCH1. Moreover, CB size would be unnecessary doubled. This resulting into failure of ACK and inefficiency.


The proposed change is:

	Issue discussed in Figure 7 of Section 6 of R1-1902427
For a serving cell 
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, an active DL BWP, and an active UL BWP, as described in Subclause 12, the UE determines a set of 
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 occasions for candidate PDSCH receptions for which the UE can transmit corresponding HARQ-ACK information in a PUCCH in slot 
[image: image43.wmf]U

n

. If serving cell 
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 is deactivated, the UE uses as the active DL BWP for determining the set of 
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 occasions for candidate PDSCH receptions a DL BWP provided by firstActiveDownlinkBWP. The determination is based:

a)
on a set of slot timing values 
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 associated with the active UL BWP
a)
If the UE is configured to monitor PDCCH for DCI format 1_0 and is not configured to monitor PDCCH for DCI format 1_1 on serving cell 
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, 
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 is provided by the slot timing values {1, 2, 3, 4, 5, 6, 7, 8} for DCI format 1_0
b)
If the UE is configured to monitor PDCCH for DCI format 1_1 for serving cell 
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, 
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 is provided by dl-DataToUL-ACK for DCI format 1_1 
b)
on a set of row indexes 
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  of a table that is provided either by a first set of row indexes of a table that is provided by PDSCH-TimeDomainResourceAllocationList in PDSCH-ConfigCommon or by Default PDSCH time domain resource allocation A [6, TS 38.214], or by the union of the first set of row indexes and a second set of row indexes, if provided by PDSCH-TimeDomainResourceAllocationList in PDSCH-Config, associated with the active DL BWP and defining respective sets of slot offsets 
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K

, start and length indicators SLIV, and PDSCH mapping types for PDSCH reception as described in [6, TS 38.214]

c)  on the ratio 
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 between the downlink SCS configuration 
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 and the uplink SCS configuration 
[image: image57.wmf]UL

m

 provided by subcarrierSpacing in BWP-Downlink and BWP-Uplink for the active DL BWP and the active UL BWP, respectively

d)
if provided, on TDD-UL-DL-ConfigurationCommon and TDD-UL-DL-ConfigDedicated as described in Subclause 11.1.
For the set of slot timing values 
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 occasions for candidate PDSCH receptions or SPS PDSCH releases according to the following pseudo-code. A location in the Type-1 HARQ-ACK codebook for HARQ-ACK information corresponding to a SPS PDSCH release is same as for a corresponding SPS PDSCH reception. 
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 - index of occasion for candidate PDSCH reception or SPS PDSCH release
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Set k =0 – index of slot timing values 
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while 
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, for which the PDSCH end symbol S+L-1 overlaps with the UL slot [image: image78.png]n—
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 modify start OFDM symbol index [image: image80.png]
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Set
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end while
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Set 
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 – index of row in set 
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if slot 
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  starts at a same time as or after a slot for an active DL BWP change on serving cell 
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 or an active UL BWP change on the PCell and slot 
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 is before the slot for the active DL BWP change on serving cell 
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 or the active UL BWP change on the PCell 

continue;

else 

while 
[image: image97.wmf](

)

R

r

C

<


if the UE is provided TDD-UL-DL-ConfigurationCommon  or TDD-UL-DL-ConfigDedicated and, for each slot from slot 
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 is DL slot of corresponding row r,  at least one symbol of the PDSCH time resource derived by row 
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 is configured as UL where 
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 is the k-th slot timing value in set 
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end while
if the UE does not indicate a capability to receive more than one unicast PDSCH per slot 
, 
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The UE does not expect to receive SPS PDSCH release and unicast PDSCH in a same slot;
else 
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 to the smallest last OFDM symbol index, as determined by the modified SLIV, among all rows of 
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; - index of occasion for candidate PDSCH reception or SPS PDSCH release associated with row 
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 to the smallest last OFDM symbol index among all rows of 
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For occasions of candidate PDSCH receptions corresponding to rows of 
[image: image145.wmf]R

associated with a same value of 
[image: image148.png]b,



, where 
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, the UE does not expect to receive more than one PDSCH in a same DL slot.


Recommendation: Do not agree to the draft CR in R1-1902877. 

Reason: Not an essential correction. The issue can be avoided by the scheduler, a use-case for its occurrence is not typical (CA with PUCCH SCS larger than PDSCH SCS), and re-design for gNB/UE operation is not warranted. 

R1-1902878
On half-duplex operation in CA

Nokia, Nokia Shanghai Bell

The draft CR intents to capture the agreements made prior to RAN1#96 regarding the operation of a half-duplex UE in CA. 
The proposed change is:

	If a UE is configured with multiple serving cells operating in a band or different bands, the UE is not capable of simultaneous transmission and reception, UE indicates support of capability [FG 6-25] and the UE is not configured to monitor PDCCH for DCI format 2-0, for a set of symbols of a slot that are indicated to the UE by ssb-PositionsInBurst in SystemInformationBlockType1 or ssb-PositionsInBurst in ServingCellConfigCommon in any of multiple serving cells , when provided to the UE, for reception of SS/PBCH blocks, the UE does not transmit PUSCH, PUCCH, PRACH in the slot if a transmission would overlap with any symbol from the set of symbols and the UE does not transmit SRS in the set of symbols of the slot in any of multiple serving cells.
…
If a UE is configured with multiple serving cells operating in a band or different bands, the UE is not capable of simultaneous transmission and reception, UE indicates support of capability [FG 6-25] and the UE is not configured to monitor PDCCH for DCI format 2-0, the UE determines reference cell per symbol as a cell with the lowest configured cell index among multiple serving cells in a band or band combination having direction determined by any of

- TDD-UL-DL-ConfigurationCommon or TDD-UL-DL-ConfigDedicated

- higher-layer configured SRS, PUCCH, PUSCH or PRACH on flexible symbols  

- higher-layer configured PDCCH, PDSCH or CSI-RS on flexible symbols. 
If a UE is configured with multiple serving cells operating in a band, and the UE is not capable of simultaneous transmission and reception, UE indicates support of capability [FG 6-25] and the UE is not configured to monitor PDCCH for DCI format 2-0, the UE is not expected to receive

· indications on reference and another cell by TDD-UL-DL-ConfigurationCommon or TDD-UL-DL-ConfigDedicated indicating opposite directions in a symbol, 
· indication by TDD-UL-DL-ConfigurationCommon or TDD-UL-DL-ConfigDedicated indicating a symbol to be uplink in reference cell and DCI scheduling the symbol as downlink on another cell,
· higher-layer configured PDCCH, PDSCH or CSI-RS on a flexible symbol in reference cell and DCI scheduling the symbol as uplink on another cell. 
If a UE is configured with multiple serving cells, and reference cell and another cell operate in different bands, UE is not capable of simultaneous transmission and reception, UE indicates support of capability [FG 6-25] and the UE is not configured to monitor PDCCH for DCI format 2-0, the UE 

· assumes a symbol configured by TDD-UL-DL-ConfigurationCommon or TDD-UL-DL-ConfigDedicated in another cell as flexible, if TDD-UL-DL-ConfigurationCommon or TDD-UL-DL-ConfigDedicated in reference cell indicates opposite direction for the symbol,

· transmits uplink transmission scheduled by DCI on a symbol of another cell despite the symbol being indicated as downlink by TDD-UL-DL-ConfigurationCommon or TDD-UL-DL-ConfigDedicated on reference cell,

· does not expect to receive higher-layer configured PDCCH, PDSCH or CSI-RS on flexible symbols in reference cell in a set of symbols, if receives DCI scheduling one of the symbols as uplink in another cell. 

If a UE is configured with multiple serving cells operating in band or different bands, UE is not capable of simultaneous transmission and reception, UE indicates support of capability [FG 6-25] and the UE is not configured to monitor PDCCH for DCI format 2-0, the UE 

· does not expect to receive an indication by TDD-UL-DL-ConfigurationCommon or TDD-UL-DL-ConfigDedicated indicating a symbol to be downlink in reference cell and DCI scheduling the symbol as uplink on another cell

· does not expect to receive a higher-layer configured SRS, PUCCH, PUSCH or PRACH on a flexible symbol in reference cell and DCI scheduling the symbol as downlink on another cell

· does not transmit higher-layer configured SRS, PUCCH, PUSCH or PRACH on a set of symbol or receives higher-layer configured PDCCH, PDSCH or CSI-RS on set of symbols in another cells, if at least one symbol from the set of symbols is indicated with opposite direction by  TDD-UL-DL-ConfigurationCommon or TDD-UL-DL-ConfigDedicated or by higher-layer configured SRS, PUCCH,  PUSCH,  PRACH, PDCCH, PDSCH or CSI-RS on reference cell

· assumes a symbol configured by TDD-UL-DL-ConfigurationCommon or TDD-UL-DL-ConfigDedicated in another cell as flexible, if symbol is indicated with opposite direction by higher-layer configured SRS, PUCCH, PUSCH, PRACH, PDCCH, PDSCH or CSI-RS on reference cell

· is not expected to receive DCIs indicating contradicting directions on a symbol in different cells.


Recommendation: Discuss in RAN1#96. 

Reason: The text is new (has not been previously discussed/reviewed). At least some changes for terminology alignment and for editorial consistency in TS 38.213 v.15.4.0 are needed.    
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