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[bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
[bookmark: _Ref129681832]The email discussion is to discuss the remaining issues on DCI format design.  
[103-e-NR-L1enh-URLLC-02] Email discussion/approval on remaining issues on DCI format design – Chengyan (Huawei)
· Issue A-1: Type2 HARQ-ACK codebook construction related to DAI bit width
· Issue A-2: Correction on missing case of PUSCH release for search space sharing
· issue A-3: Correction on Transmission configuration indication in DCI format 1_2
· Discussion and decision by 10/29, TPs by 11/5
This document summarizes the details of the discussions on the above issues in section 2. Please note that section 6 provides the summary of outcome under this email discussion.  
DCI format scheduling Rel-16 URLLC 
Based on the contributions from companies, the following issues related to DCI format design are discussed. 

Issue A-1: Type2 HARQ-ACK codebook construction related to DAI bit width  
In RAN1#101-e meeting, type 2 HARQ-ACK codebook construction related to DAI bit width was discussed under PDCCH enhancements, and the following agreement was achieved:  
Agreement 
If UE is configured to monitor DCI format 1_2/0_2, the HARQ-ACK codebook size for type-2 HARQ-ACK codebook is determined by
[image: ]
Further, the pseudo-code related to the agreement was also specified in section 9.1.3 of TS38.213 v16.2.0: 
	9.1.3.1	Type-2 HARQ-ACK codebook in physical uplink control channel 
[…]
If the UE transmits HARQ-ACK information in a PUCCH in slot  and for any PUCCH format, the UE determines the [image: ], for a total number of  HARQ-ACK information bits, according to the following pseudo-code:
Set [image: ] – PDCCH with DCI format scheduling PDSCH reception or SPS PDSCH release monitoring occasion index: lower index corresponds to earlier PDCCH monitoring occasion
Set [image: ]
Set [image: ]
Set [image: ]
Set [image: ]
Set [image: ] to the number of serving cells configured by higher layers for the UE
[…]
Set [image: ] to the number of PDCCH monitoring occasion(s)
while [image: ]
[…]
end while
if [image: ]
[image: ]
end if
if harq-ACK-SpatialBundlingPUCCH is not provided to the UE and the UE is configured by maxNrofCodeWordsScheduledByDCI with reception of two transport blocks for at least one configured DL BWP of a serving cell,

else

end if
[image: ] for any [image: ]




However, as discussed in RAN1#102-e, some error exists with the pseudo highlight in yellow as explained below: 
	Take the case shown in Table 1 as an example, where the gNB sends 3 DL DCIs with 1-bit counter DAI in three monitoring occasions and one UL grant with 2-bit UL DAI=3. If there is no missed DCI in the given example, then both gNB and the UE will have the same understanding about the codebook size, i.e. OAck = 3. However, if the DL DCI in MO#3 is missed, based on the value in Table 1 and the pseudo code highlighted in yellow above, the value of j is still equal to 0, which will result in OAck = 1 according to the equation   for type 2 HARQ-ACK codebook construction.  The reason for this problem is that the yellow-marked pseudo-code “” will not update the value of  in this case, because  is not smaller than  in this case because of the different number of bits that are used for counter DAI and total DAI. 
[bookmark: _Ref46487614][bookmark: _Ref45284022]Table 1 - Last DCI is missed (2-bits UL DAI and 1-bit counter DAI)
	
	MO#1
	MO#2
	MO#3
	UL grant

	
	cDAI=1
	cDAI=2
	cDAI=1
	UL DAI=3

	Correct value of  assuming no missed DCI 
	0
	0
	1
	

	Value of j according to the pseudo code in the spec if DCI in MO#3 is missed
	0
	0
	
	



Note that when no DCI is missed or one DCI but not the last one is missed, then there is no problem as shown in table 2 below.
Table 2 - No DCI or one DCI but not the last one is missed (2-bits UL DAI and 1-bit counter DAI)
	
	MO#1
	MO#2
	MO#3
	UL grant

	
	cDAI=1
	cDAI=2
	cDAI=1
	UL DAI=3

	Correct value of  assuming no missed DCI
	0
	0
	1
	

	Value of j according to pseudo code in the spec if DCI in MO#1 is missed
	
	0
	1
	

	Value of j according to pseudo code in the spec if DCI in MO#2 is missed
	0
	
	1
	






The issues was discussed in RAN1#102-e, however it was not agreed since it was identified that the proposal for RAN1#102-e cannot solve the case of missing 3 DCIs case. Some companies provided further views on this issue with the candidate options summarized as below: 

· Option 1: Endorse the text proposal in R1-2xxxxxx for TS 38.213 Section 9.1.3.1.

	[bookmark: _Ref500250940][bookmark: _Toc20311585][bookmark: _Toc12021473][bookmark: _Toc29899142][bookmark: _Toc29899560][bookmark: _Toc29917297][bookmark: _Toc26719410][bookmark: _Toc29894843][bookmark: _Toc45699197][bookmark: _Toc36498171]9.1.3.1	Type-2 HARQ-ACK codebook in physical uplink control channel
***Unchanged text is omitted***
if 
[image: ]
end if
***Unchanged text is omitted***



· Support: Huawei/HiSilicon, WILUS, CATT

· Reasons: 
· There is no need to optimize for missing 3 DCIs case, since even we make it to get the number of missed DCIs, the UE still cannot retrieve the correct location in the codebook using 1-bit counter DAI based on the pseudo for Vs. 
· The principle for option 1 here is aligned with the original spirit of the agreements in RAN1#101-e we made for fixing 1 bit counter DAI in new DCI formats.       

· [bookmark: OLE_LINK15][bookmark: OLE_LINK16]Option 2: It is up to gNB implementation to handle the bit size misalignment between counter DAI and UL DAI, e.g. by omitting the MSB bit of UL DAI.
· Support: Vivo

· Cons: 
· More specification needed compared to option 1. It needs to add another table in which “(X-1) mod 4” in table 9.1.3.2 is changed to “(X-1) mod 2” so that both the gNB and the UE would align with the value of X, and define the rule to pick the table to use based on the configuration of counter DAI. In addition, the type 2 HARQ-ACK codebook size  needs also to change to the legacy number  .

· Option 3: Endorse the text proposal in R1-2xxxxxx for TS 38.213 Section 9.1.3.1.

	9.1.3.1	Type-2 HARQ-ACK codebook in physical uplink control channel
***Unchanged text is omitted***
Set [image: ] – PDCCH with DCI format scheduling PDSCH reception or SPS PDSCH release monitoring occasion index: lower index corresponds to earlier PDCCH monitoring occasion
Set [image: ]
Set [image: ]
Set [image: ]
Set [image: ]
Set [image: ] to the number of serving cells configured by higher layers for the UE
-	if, for an active DL BWP of a serving cell, the UE is not provided CORESETPoolIndex or is provided CORESETPoolIndex with value 0 for one or more first CORESETs and is provided CORESETPoolIndex with value 1 for one or more second CORESETs, and is provided ACKNACKFeedbackMode = JointFeedback, the serving cell is counted two times where the first time corresponds to the first CORESETs and the second time corresponds to the second CORESETs
-	if the UE indicates PDSCH-Number-perMOperCell, a serving cell is counted  times where  is the number of PDSCH receptions that can be scheduled for the serving cell by DCI formats in PDCCH receptions at a same PDCCH monitoring occasion based on the reported value of PDSCH-Number-perMOperCell
Set [image: ] to the number of PDCCH monitoring occasion(s)
while [image: ]
Set [image: ] – serving cell index: lower indexes correspond to lower RRC indexes of corresponding cell
while [image: ]
if PDCCH monitoring occasion [image: ] is before an active DL BWP change on serving cell [image: ] or an active UL BWP change on the PCell and an active DL BWP change is not triggered in PDCCH monitoring occasion [image: ] 
[image: ];
else
if there is a PDSCH on serving cell [image: ] associated with PDCCH in PDCCH monitoring occasion [image: ], or there is a PDCCH indicating SPS PDSCH release on serving cell [image: ] 
if [image: ]
[image: ]
end if
[image: ]
if [image: ]
[image: ]
else 
[image: ]
end if
if harq-ACK-SpatialBundlingPUCCH is not provided and the UE is configured by maxNrofCodeWordsScheduledByDCI with reception of two transport blocks for at least one configured DL BWP of at least one serving cell,
 = HARQ-ACK information bit corresponding to the first transport block of this cell
 = HARQ-ACK information bit corresponding to the second transport block of this cell

elseif harq-ACK-SpatialBundlingPUCCH is provided to the UE and [image: ] is a monitoring occasion for PDCCH with a DCI format that supports PDSCH reception with two transport blocks and the UE is configured by maxNrofCodeWordsScheduledByDCI with reception of two transport blocks in at least one configured DL BWP of a serving cell,
 = binary AND operation of the HARQ-ACK information bits corresponding to the first and second transport blocks of this cell

else
 = HARQ-ACK information bit of this cell

end if 
end if
[image: ]
end if
end while
[image: ]
end while


if UE does not set  and 

end if


if [image: ]
[image: ]
end if
if harq-ACK-SpatialBundlingPUCCH is not provided to the UE and the UE is configured by maxNrofCodeWordsScheduledByDCI with reception of two transport blocks for at least one configured DL BWP of a serving cell,



else


end if
[image: ] for any [image: ]
***Unchanged text is omitted***



· Support: Samsung

· Reasons: 
· Can correct the number of HARQ-ACK bit for 3 missing DCI case. 
· Feature lead: It was argued from some company that there is no point to do the optimization here since UE still cannot retrieve the correct location in the codebook using 1-bit counter DAI based on the pseudo for Vs.

· Option 4: Endorse the text proposal in R1-2xxxxxx for TS 38.213 Section 9.1.3.1.

	9.1.3.1	Type-2 HARQ-ACK codebook in physical uplink control channel
***Unchanged text is omitted***
If the UE transmits HARQ-ACK information in a PUCCH in slot  and for any PUCCH format, the UE determines the [image: ], for a total number of  HARQ-ACK information bits, according to the following pseudo-code:
[…]
if [image: ]
[image: ]
end if
if harq-ACK-SpatialBundlingPUCCH is not provided to the UE and the UE is configured by maxNrofCodeWordsScheduledByDCI with reception of two transport blocks for at least one configured DL BWP of a serving cell,

else

end if
[image: ] for any [image: ]
***Unchanged text is omitted***



· Support: WILUS

· Reasons: 
· Can correct the number of HARQ-ACK bit for 3 missing DCI case. 
· Feature lead: It was argued from some company that there is no point to do the optimization here since UE still cannot retrieve the correct location in the codebook using 1-bit counter DAI based on the pseudo for Vs.
· Cons: does not work when HARQ-ACK is on a PUCCH with 1 bit C-DAI (Vtemp2 is the C-DAI indicated by the last DL DCI format). 

Please provide your views on the above options. If you have other solutions, please indicate here also.
	Company
	View

	ZTE
	Agree FL analysis and Option 1 is preferred. 

	CATT
	We support option 1. It is simplest solution on the table and is align with the spirit of the previous agreements. 

	Samsung
	Support Option 3. If a spec change is made, it does not make sense to be for an inferior solution.
Option 1 protects only missing 1 DCI
Option 2 has same problem with option 1 (but is preferable to option 1).
Option 3 provides the best protection.
Option 4 does not work when HARQ-ACK is on a PUCCH with 1 bit C-DAI (Vtemp2 is the C-DAI indicated by the last DL DCI format).

	DOCOMO
	Agree with FL analysis and support Option 1.

	Spreadtrum
	We think Option 1, Option 2 and Option 3 can work well. We can live with any one option.

	WILUS
	Our preference is option 1 which is in line with the previous agreements. If the protection of 3 DCI missing is really beneficial, we can further discuss option 3 or option 4. 
In fact, the following two steps in Option 3 and 4 are equivalent. 
·  in Option 3 is equivalent to  in Option 4. 
·   in Option 3 is equivalent to  
Thus, option 3 and option 4 are same if HARQ-ACK codebook is multiplexed in a PUSCH. However, we agree with Samsung that option 4 has some problems when Vtemp2 is the 1-bit C-DAI so that we can focus on option 3 for the detection of 3 missing DCIs. 

	ASUSTeK
	Agree with FL analysis and prefer Option 1.

	OPPO
	We prefer to option 1 and if protection of 3 DCI missing is beneficial, we are open to option 3.

	Nokia, NSB
	Option 3
[bookmark: OLE_LINK5][bookmark: OLE_LINK6]Reasons: if we anyhow need to change that part of the specifications, then better to also solve the issue of 3 missed DCI’s in one go. 
On the argument of ‘the HARQ-ACK bit order is anyhow lost, so no advantage’- we would like to note here that is not just about being able to decode the HARQ-ACK but this is also impacting the PUSCH decoding (knowing the correct size of the HARQ-ACK codebook). 

	HW, HiSi
	Support Option 1. It is the simplest solution to address this issue, and we also agree with the FL analysis. 

	vivo
	Option 2.
In our opinion, the purpose of option 1 is to align the DL counter DAI with UL total DAI while option 3 or 4 tend to align UL total DAI with DL counter DAI.
Considering the divergence in method of fixing pseudo code, gNB implementation to handle the bit size misalignment is a compromise method without pseudo code correction, i.e. also needn’t correction on . 
In current spec, the table for DL counter DAI with 1 bit has been introduced. Similarly, it seems simple enough to add a table for UL total DAI with 1 bit. gNB can select the different table based on the corresponding number of DL counter DAI bits.

	Sharp
	Prefer to option 3 which is capable of protecting 3 missing DCI case.

	Qualcomm
	Our preference is Option 1, due to its simplicity, and it is aligned with previous RAN1 agreement. 

	Intel
	Option 1 is preferred.

	Ericsson
	Option 1



Summary of the status for issue A-1 based on first round email discussion  
· Option 1: ZTE, CATT, DOCOMO, Spreadtrum, ASUSTeK, WILUS, OPPO, Huawei, Qualcomm, Intel, Ericsson
· [bookmark: OLE_LINK7][bookmark: OLE_LINK8]Reasons: 
· There is no need to optimize for missing 3 DCIs case, since even we make it to get the number of missed DCIs, the UE still cannot retrieve the correct location in the codebook using 1-bit counter DAI based on the pseudo for Vs. 
· The principle for option 1 here is aligned with the original spirit of the agreements in RAN1#101-e we made for fixing 1 bit counter DAI in new DCI formats. 

· Option 2: Spreadtrum, Vivo

· Reasons: 
· Pseudo code correction is not needed. 
· Cons: 
· More specification needed compared to option 1. It needs to add another table in which “(X-1) mod 4” in table 9.1.3.2 is changed to “(X-1) mod 2” so that both the gNB and the UE would align with the value of X, and define the rule to pick the table to use based on the configuration of counter DAI. In addition, the type 2 HARQ-ACK codebook size  needs also to change to the legacy number  .

· Option 3: Samsung, Spreadtrum, Nokia, Sharp
· Reasons
· Can correct the number of HARQ-ACK bit for 3 missing DCI case
· The number of HARQ-ACK bit would also impact the PUSCH decoding (knowing the correct size of the HARQ-ACK codebook

· Feature lead: Recommend to go with option 3. Nokia raised a valid point, i.e. the number of HARQ-ACK bits would have impact on PUSCH decoding. Especially if there is other UCI types mapping on the same PUSCH, it would have impact on the decoding of other UCI types also. 

Issue A-2: Missing case of PUSCH release for search space sharing
In Rel-15, DCI format 0_1 is used for search space sharing. Note that although DCI format 0_1 cannot be used for release of type 2 PUSCH but can be used for release of semi-persistent CSI transmission on PUSCH.
In Rel-16, the DCI format 0_1 and 0_2 are further agreed to support release of type 2 PUSCH transmission. However, the above description of search space sharing captures the DCI format scheduling PDSCH reception, SPS PDSCH release, DCI format scheduling PUSCH transmission but miss capturing the PUSCH release. Therefore, PUSCH release should be captured to make the description of search space sharing correct and precise.
Sharp (R1-2008392) proposes to adopt the following TP for section 10.1 in TS 38.213 to compensate for a missing case of PUSCH release for search space sharing.
	TP2
TS 38.213 V16.1.0 (2020-03)
10.1	UE procedure for determining physical downlink control channel assignment
< Unchanged parts are omitted >
A UE that 
-	is configured for operation with carrier aggregation, and 
[bookmark: OLE_LINK38]-	indicates support of search space sharing through searchSpaceSharingCA-UL or through searchSpaceSharingCA-DL, and 
-	has a PDCCH candidate with CCE aggregation level [image: ] in CORESET [image: ] for a first DCI format scheduling PUSCH transmission or releasing PUSCH transmission, other than DCI format 0_0, or for a second DCI format scheduling PDSCH reception or SPS PDSCH release, other than DCI format 1_0, having a first size and associated with serving cell [image: ], 
can receive a corresponding PDCCH through a PDCCH candidate with CCE aggregation level [image: ] in CORESET [image: ] for a first DCI format or for a second DCI format, respectively, having a second size and associated with serving cell [image: ] if the first size and the second size are same.
< Unchanged parts are omitted >



Feature lead view: The issue is valid. As to the TP, some companies commented that it might have impact on the Rel-15 behavior, e.g. it may give the impression that in Rel-15 DCI format 0_1 can be used for releasing of type 2 PUSCH. However, if it is an issue then it seems the issue exist for SPS PDSCH release also. Probably ok to have simple correction here since anyway there is other sections in the spec which define the corresponding DCI format (s) for PUSCH release and SPS release. 

Proposal A-2: Endorse the text proposal in R1-2xxxxxx for TS 38.213 Section 10.1.
	10.1	UE procedure for determining physical downlink control channel assignment
< Unchanged parts are omitted >
A UE that 
-	is configured for operation with carrier aggregation, and 
-	indicates support of search space sharing through searchSpaceSharingCA-UL or through searchSpaceSharingCA-DL, and 
-	has a PDCCH candidate with CCE aggregation level [image: ] in CORESET [image: ] for a first DCI format scheduling PUSCH transmission or releasing PUSCH transmission, other than DCI format 0_0, or for a second DCI format scheduling PDSCH reception or SPS PDSCH release, other than DCI format 1_0, having a first size and associated with serving cell [image: ], 
can receive a corresponding PDCCH through a PDCCH candidate with CCE aggregation level [image: ] in CORESET [image: ] for a first DCI format or for a second DCI format, respectively, having a second size and associated with serving cell [image: ] if the first size and the second size are same.
< Unchanged parts are omitted >



Please provide your views whether the TP is needed or not. 
	Company
	View

	ZTE
	Support the TP. 

	CATT
	Support

	Samsung
	Do not support. The change is beyond URLLC – should be submitted as a Rel-16 CR.

	DOCOMO
	Support

	Spreadtrum
	Support the TP.
CG-PUSCH release can be triggered by DCI 0_1 is introduced in Rel-16 URLLC, thus search space sharing should include this case.

	ASUSTeK
	Support the TP.

	OPPO
	Support the TP

	Nokia, NSB
	Support the TP

	HW/HiSi
	We support the intention of the TP, the issue is valid.
But “releasing PUSCH transmission” may lead to misunderstanding since according to our understanding only “UL grant Type 2 PUSCH” can be released, not a PUSCH transmission. Therefore, the correction should be “UL grant Type 2 PUSCH” not “or releasing PUSCH transmission”.

	Vivo
	Support the TP

	Sharp
	Support the TP.
The DCI format 0_1/1_1 is directly used for UL/DL search space sharing for CA in Rel-15.  In Rel-16, the relative spec change for the UL/DL search space sharing is made due to the introduction of URLLC enhancement as in the URLLC CR RP-193125. Therefore, Rel-16 URLLC should be an appropriate place to solve the issue.

	Qualcomm
	We understand the intention of the CR. However, as commented by Samsung, search space sharing was introduced in other AI, and is beyond the URLLC scope. Hence, we think it is better discussed as a Rel-16 CR. 

	Intel
	We are fine with the intention of the TP, but exact text may need some clarity as pointed out by Huawei. In terms of relevance to R16 URLLC, we think the connection exists via the introduction of Type 2 CG PUSCH release via DCI format 0_1/0_2.

	Ericsson
	Fine with intention of the TP. However, the text needs improvement as discussed by other companies. Better text can be “or releasing Type-2 CG configuration(s)”



Summary of the status for issue A-2  
· Support proposal A-2: ZTE, CATT, DOCOMO, Spreadtrum, ASUSTeK, OPPO, Nokia, NSB, Vivo, Sharp

· Support in principle: Huawei/HiSilicon, Intel, Ericsson
· Reasons
· Wording needs further clarification since releasing is only applied to type 2 PUSCH
· [bookmark: OLE_LINK1][bookmark: OLE_LINK2]Feature lead view: We can use “configured grant Type 2 PUSCH” as used in TS 38.214 to make it clearer. I would make a revised proposal for further discussion.  

· Not support proposal A-2: Samsung, Qualcomm
· Reasons
· Change is beyond URLLC, which should be submitted as a Rel-16 CR
· Feature lead view: It should be ok to discuss here. 1) As mentioned by some companies, it was in Rel-16 URLLC to agree DCI format 0_1/0_2 releasing type 2 PUSCH, while in Rel-15 DCI format 0_1 is not used for releasing which means there is no problem for Rel-15 spec; 2)  In Rel-16, the relative spec change for the UL/DL search space sharing is made due to the introduction of URLLC enhancement as in the URLLC CR RP-193125; 3) Note that “SPS PDSCH release” is already there, therefore should be no issue to add for UL PUSCH releasing.  

Issue A-3: Correction on Transmission configuration indication in DCI format 1_2
	ASUSTeK R1-2008634

In Rel-15 NR, whether a TCI bitfield is in DCI format 1_1 is determined based on TCI-PresentInDCI in CORESET information element. If TCI-PresentInDCI is enabled, size of TCI bitfield is 3 bits in DCI format 1_1. Otherwise, TCI bitfield is not present (e.g., 0 bits) in DCI format 1_1. In addition, since TCI-PresentInDCI is a CORESET specific parameter rather than a BWP specific parameter, for a DCI indicating BWP switching, UE assumes that size of TCI bitfield (e.g., 0 or 3 bits) in target BWP is the same as scheduling CORESET in current BWP. In other words, in case TCI-PresentInDCI is enabled, UE receives scheduled PDSCH in target BWP via a TCI state indicated by the TCI bitfield in scheduling DCI. In case TCI-PresentInDCI is disabled, UE receives scheduled PDSCH in target BWP via a TCI state of the scheduling CORESET. 
For new DCI format (i.e., DCI format 1_2) scheduling Rel-16 URLLC, a more compact size of DCI is considered. In RAN1 #99 meeting, size of TCI bitfield in DCI format 1_2 is agreed to be configured with more candidate values like 1, 2 bits additional to 0, 3 bits.  According to current running CR [3], handling TCI bitfield for BWP switching DCI format 1_2 is similar to DCI format 1_1 in Rel-15 NR. However, since TCI-PresentInDCI could be configured as 1, 2, 3 bits, it’s not clear for the size of TCI bitfield of target BWP according to current running CR that the UE assume TCI bitfield is enabled for all CORESETs in target BWP. It may have impact on whether the UE performs zero padding or truncating on the TCI bitfield. In addition, it may cause problem if different assumption of size of TCI bitfield for all CORESETs in target BWP between UE and gNB. For example, in figure 1, a UE is configured with tci-PresentInDCI-ForDCIFormat1_2 as 2 bits for a DCI format 1_2 in a CORESET. For a received DCI format 1_2 indicating BWP switching, if spec does not specify how many bits of TCI bitfield the UE assume for all CORESETs in target BWP, it may cause misalignment between gNB and UE when gNB assumes no truncation or zero padding for TCI bitfield “10” while truncated TCI bitfield state “0” is performed by UE (if UE assumes 1 bits of TCI bitfield for all CORESETs in target BWP).
	TCI bitfield value 
	TCI state
	
	TCI bitfield value 
	TCI state

	00
	A
	
	0
	A

	01
	B
	
	1
	B

	10
	C
	
	
	

	11
	D
	
	
	

	Current BWP
	
	UE assume 1 bits for TCI bitfield for all CORESETs in target BWP



Figure. 1
In our view, since TCI state association or a TCI code-point could be reused after BWP change, it’s not necessary for UE to assume less bits for TCI bitfield. In addition, it may be fine for UE to assume larger bits for TCI bitfield since padding zero does not change the amount of TCI states that DCI format 1_2 can indicate. However, in our view, it’s simpler to follow similar logic in Rel-15 NR that by assuming same size of TCI bitfield as current CORESET for all CORESETs in target BWP for a BWP switching DCI. In other words, for a DCI format 1_2 indicating BWP switching and with configured tci-PresentInDCI-ForDCIFormat1_2, the UE assume same size of TCI bitfield in DCI format 1_2 and enabled for all CORESETs in target BWP. Figure 2 is an example for illustrating the solution.
	TCI bitfield value 
	TCI state
	
	TCI bitfield value 
	TCI state

	00
	A
	
	00
	A

	01
	B
	
	01
	B

	10
	C
	
	10
	C

	11
	D
	
	11
	D

	Current BWP
	
	UE assume the same number of bits for TCI bitfield for all CORESETs in target BWP



Figure. 2
Observation:  For TCI bitfield with configured tci-PresentInDCI-ForDCIFormat1_2 in a DCI format 1_2 indicating BWP switch, it’s not clear how the UE assume size of TCI bitfield for all CORESETs in target BWP.
Proposal: Adopt following TP.
[image: ]



Feature lead view: The issue looks valid. However, during the preparation phase in RAN1#100b-e, some companies commented that the change is not needed. More views are needed. The following proposal is made for further discussion. 
Proposal A-3: Endorse the text proposal in R1-2xxxxxx for TS 38.212 Section 7.3.1.2.3.
	[bookmark: _Toc29326613][bookmark: _Toc45209276][bookmark: _Toc29327763][bookmark: _Toc36046213][bookmark: _Toc36045953][bookmark: _Toc36046359]7.3.1.2.3	Format 1_2
***Unchanged text is omitted***
-	Transmission configuration indication – 0 bit if higher layer parameter tci-PresentForDCI-Format1-2 is not configuredenabled; otherwise 1 or 2 or 3 bits determined by higher layer parameter tci-PresentForDCI-Format1-2 as defined in Clause 5.1.5 of [6, TS38.214]. 
If "Bandwidth part indicator" field indicates a bandwidth part other than the active bandwidth part, 
[bookmark: OLE_LINK22]-	if the higher layer parameter tci-PresentForDCI-Format1-2 is not configuredenabled for the CORESET used for the PDCCH carrying the DCI format 1_2,
-	the UE assumes tci-PresentForDCI-Format1-2 is not configuredenabled for all CORESETs in the indicated bandwidth part;
-	otherwise,
-	the UE assumes tci-PresentForDCI-Format1-2 is configuredenabled for all CORESETs in the indicated bandwidth part with the same value configured for the CORESET used for the PDCCH carrying the DCI format 1_2.
***Unchanged text is omitted***



Please provide your views on proposal 3-4, including whether need it or not. 
	Company
	View

	ZTE
	Support the TP. 

	CATT
	There is surely some confusion on the current wording. We are supportive on the proposed TP.

	Samsung
	Support changing ‘enabled’ to ‘configured’. Do not support the last restriction.
We understand the CR intends to align the number of TCI bit-fields across BWPs to resolve possible ambiguity on mapping among DCI code-points and TCI states in cross-BWP scheduling. But that is up to gNB configuration.

	DOCOMO
	Support the TP.

	Spreadtrum
	Agree with Samsung. Support changing “enabled” to “configured”. Regarding the last sentence, it is not needed. Since tci-PresentForDCI-Format1-2 is configured per CORESET, it is up to configuration.

	ASUSTeK
	Support the TP or proposed TP.
[bookmark: OLE_LINK3][bookmark: OLE_LINK4]Since size of TCI state field in DCI is per CORESET, CORESET(s) in target BWP may have different size of TCI state field. The intention of the TP is to clarify how UE assumes size of TCI state field for the target BWP when do BWP switching since there may be more than one sizes of TCI state field in target BWP. 
Regarding gNB implementation, it may impose a constraint for aligning tci-PresentForDCI-Format1-2 in CORESET(s) in target BWP. Thus, we prefer support FL’s TP or proposed TP.

	OPPO
	Support the TP

	Nokia, NSB
	Agree with Samsung above, the change from ‘enabled’ to ‘configured’ would be OK, but the needed restriction on the same value is unclear. 

	HW/HiSi
	We support to correct the spec by changing “enable” into “configured” since there are 4 values configured by RRC signaling tci-PresentDCI-1-2-r16. 
However, we are not sure if the correction in last sentence “with the same value configured for the CORESET used for the PDCCH carrying the DCI format 1_2” is too restrictive. What actually only is needed, and lacking at the moment, is that the gNB and UE have the same understanding how to interpret the DCI field in the indicated BWP. We agree that the spec needs to be clarified, but are also open to discuss other options if raised by companies.

	vivo
	We are supportive of the TP in principle.
We are not sure for the necessity of the last sentence of the TP.

	Sharp
	Support the TP.
We think the proposed correction is not to restrict the gNB having to configure same size of TCI fields for different CORESETs in the indicated BWP.  gNB can still configure different sizes of TCI fields in the indicated BWP. Therefore, in this kind of configuration with different sizes of TCI fields in the indicated BWP, if without the proposed correction, it maybe unclear to the UE to select which size of the TCI field in the indicated BWP to compare with the TCI field size in the active BWP for padding or truncating.

	Qualcomm
	We would like to clarify the intention of the CR: is the intention of the TP to constrain the gNB to align the bitwidth of the TCI state field in DCI formats  (of DCI 1_2) associated with all CORESETs of the source and target BWPs?  There seems to be different understandings based on companies’ comments above. 

	Intel
	Fine with the first change, but share same view as Samsung that the second constraint may not be needed.

	Ericsson
	Same view as Samsung/Nokia/Vivo/Intel 



Summary of the status for issue A-3  
· Support proposal A-3: ZTE, CATT, DOCOMO, ASUSTeK, OPPO, Sharp

· Support changing “enabled” to “configured”, but not support or not sure the last change (i.e. with the same value configured for the CORESET used for the PDCCH carrying the DCI format 1_2): Samsung, Spreadtrum, Nokia, Huawei, Vivo, Intel, Ericsson
· Reasons
· We understand the CR intends to align the number of TCI bit-fields across BWPs to resolve possible ambiguity on mapping among DCI code-points and TCI states in cross-BWP scheduling. But that is up to gNB configuration.
· Response from ASUSTek:  Since size of TCI state field in DCI is per CORESET, CORESET(s) in target BWP may have different size of TCI state field. The intention of the TP is to clarify how UE assumes size of TCI state field for the target BWP when do BWP switching since there may be more than one sizes of TCI state field in target BWP. Regarding gNB implementation, it may impose a constraint for aligning tci-PresentForDCI-Format1-2 in CORESET(s) in target BWP. 
· Feature lead view: Firstly, I would like to clarify that the TP is only for a DCI indicating BWP switching, to make it clear how UE assumes size of TCI state field for target BWP when do BWP switching, not applied to DCI under other cases. Note that we do similar clarification for a few other fields which may have different size between target BWP and source BWP also, like “frequency domain resource assignment”, “PTRS-DMRS association”. Secondly, the reason provided by ASUSTek make sense to me. gNB implementation seems not appropriate for this case, because if we solve it by gNB implementation, it would mean gNB has to ensure same size for all CORSETs under both source BWP and target BWP, which will really introduce unnecessary limitation. Therefore, I would like to recommend people re-consider, and take the proposed TP.   

Proposals for the second round email discussion 
The section summarize the potential proposals for the second round email discussion based on the inputs from the first round email discussion. 

Issue A-1: Type2 HARQ-ACK codebook construction related to DAI bit width  

Summary of the status for issue A-1 based on first round email discussion  
· Option 1: ZTE, CATT, DOCOMO, Spreadtrum, ASUSTeK, WILUS, OPPO, Huawei, Qualcomm, Intel, Ericsson
· Reasons: 
· There is no need to optimize for missing 3 DCIs case, since even we make it to get the number of missed DCIs, the UE still cannot retrieve the correct location in the codebook using 1-bit counter DAI based on the pseudo for Vs. 
· The principle for option 1 here is aligned with the original spirit of the agreements in RAN1#101-e we made for fixing 1 bit counter DAI in new DCI formats. 

· Option 2: Spreadtrum, Vivo

· Reasons: 
· Pseudo code correction is not needed. 
· Cons: 
· More specification needed compared to option 1. It needs to add another table in which “(X-1) mod 4” in table 9.1.3.2 is changed to “(X-1) mod 2” so that both the gNB and the UE would align with the value of X, and define the rule to pick the table to use based on the configuration of counter DAI. In addition, the type 2 HARQ-ACK codebook size  needs also to change to the legacy number  .

· Option 3: Samsung, Spreadtrum, Nokia, Sharp
· Reasons
· Can correct the number of HARQ-ACK bit for 3 missing DCI case
· The number of HARQ-ACK bit would also impact the PUSCH decoding (knowing the correct size of the HARQ-ACK codebook

· Feature lead: Recommend to go with option 3. Nokia raised a valid point, i.e. the number of HARQ-ACK bits would have impact on PUSCH decoding. Especially if there is other UCI types mapping on the same PUSCH, it would have impact on the decoding of other UCI types also. 

Proposal A-1: Endorse the text proposal in R1-2xxxxxx for TS 38.213 Section 9.1.3.1.
	9.1.3.1	Type-2 HARQ-ACK codebook in physical uplink control channel
***Unchanged text is omitted***
If the UE transmits HARQ-ACK information in a PUCCH in slot  and for any PUCCH format, the UE determines the [image: ], for a total number of  HARQ-ACK information bits, according to the following pseudo-code:
Set [image: ] – PDCCH with DCI format scheduling PDSCH reception or SPS PDSCH release monitoring occasion index: lower index corresponds to earlier PDCCH monitoring occasion
Set [image: ]
Set [image: ]
Set [image: ]
Set [image: ]
Set [image: ] to the number of serving cells configured by higher layers for the UE
-	if, for an active DL BWP of a serving cell, the UE is not provided CORESETPoolIndex or is provided CORESETPoolIndex with value 0 for one or more first CORESETs and is provided CORESETPoolIndex with value 1 for one or more second CORESETs, and is provided ACKNACKFeedbackMode = JointFeedback, the serving cell is counted two times where the first time corresponds to the first CORESETs and the second time corresponds to the second CORESETs
-	if the UE indicates PDSCH-Number-perMOperCell, a serving cell is counted  times where  is the number of PDSCH receptions that can be scheduled for the serving cell by DCI formats in PDCCH receptions at a same PDCCH monitoring occasion based on the reported value of PDSCH-Number-perMOperCell
Set [image: ] to the number of PDCCH monitoring occasion(s)
while [image: ]
Set [image: ] – serving cell index: lower indexes correspond to lower RRC indexes of corresponding cell
while [image: ]
if PDCCH monitoring occasion [image: ] is before an active DL BWP change on serving cell [image: ] or an active UL BWP change on the PCell and an active DL BWP change is not triggered in PDCCH monitoring occasion [image: ] 
[image: ];
else
if there is a PDSCH on serving cell [image: ] associated with PDCCH in PDCCH monitoring occasion [image: ], or there is a PDCCH indicating SPS PDSCH release on serving cell [image: ] 
if [image: ]
[image: ]
end if
[image: ]
if [image: ]
[image: ]
else 
[image: ]
end if
if harq-ACK-SpatialBundlingPUCCH is not provided and the UE is configured by maxNrofCodeWordsScheduledByDCI with reception of two transport blocks for at least one configured DL BWP of at least one serving cell,
 = HARQ-ACK information bit corresponding to the first transport block of this cell
 = HARQ-ACK information bit corresponding to the second transport block of this cell

elseif harq-ACK-SpatialBundlingPUCCH is provided to the UE and [image: ] is a monitoring occasion for PDCCH with a DCI format that supports PDSCH reception with two transport blocks and the UE is configured by maxNrofCodeWordsScheduledByDCI with reception of two transport blocks in at least one configured DL BWP of a serving cell,
 = binary AND operation of the HARQ-ACK information bits corresponding to the first and second transport blocks of this cell

else
 = HARQ-ACK information bit of this cell

end if 
end if
[image: ]
end if
end while
[image: ]
end while

if UE does not set  and 

end if


if [image: ]
[image: ]
end if
if harq-ACK-SpatialBundlingPUCCH is not provided to the UE and the UE is configured by maxNrofCodeWordsScheduledByDCI with reception of two transport blocks for at least one configured DL BWP of a serving cell,


else


end if
[image: ] for any [image: ]
If a UE is configured to receive SPS PDSCH and the UE multiplexes HARQ-ACK information for one activated SPS PDSCH reception in the PUCCH in slot , the UE generates one HARQ-ACK information bit associated with the SPS PDSCH reception and appends it to the  HARQ-ACK information bits.

***Unchanged text is omitted***



Please comment if you have strong concern with the above proposal A-1 (i.e. option 3). 
	Company
	View

	Ericsson
	Do not support revised proposal A-1 (Option 3).
Support Option 1.
In our view, the proposal above (i.e., Option 3) is an optimization, and at this late stage, optimization is not accepted.
Regarding the issue that PUSCH size may be affected: we believe this error cannot be eliminated anyhow, and gNB can configure the desired T-DAI and C-DAI bits to control this error. It is not necessary to super-optimize the calculation in the spec.
Feature lead> I can understand your comment, I just feel since we will do the correction here, would be no harm to take the one that is better. However, let me hear more views from other companies first.    

	
	



Do you have strong concern if we go with option 1 instead of option 3 as shown in the proposal A-1 above? If you have strong concern, please share it here.  
	Company
	View

	Feature lead
	Since Ericsson has strong concern with option 3 as shown in the proposal A-1 above, I would like to hear if any strong concern on option 1.  

	
	




Issue A-2: Missing case of PUSCH release for search space sharing

Summary of the status for issue A-2 based on first round email discussion  
· Support proposal A-2: ZTE, CATT, DOCOMO, Spreadtrum, ASUSTeK, OPPO, Nokia, NSB, Vivo, Sharp

· Support in principle: Huawei/HiSilicon, Intel, Ericsson
· Reasons
· Wording needs further clarification since releasing is only applied to type 2 PUSCH
· Feature lead view: We can use “configured grant Type 2 PUSCH” as used in TS 38.214 to make it clearer. I would make a revised proposal for further discussion.  

· Not support proposal A-2: Samsung, Qualcomm
· Reasons
· Change is beyond URLLC, which should be submitted as a Rel-16 CR
· Feature lead view: It should be ok to discuss here. 1) As mentioned by some companies, it was in Rel-16 URLLC to agree DCI format 0_1/0_2 releasing type 2 PUSCH, while in Rel-15 DCI format 0_1 is not used for releasing which means there is no problem for Rel-15 spec; 2)  In Rel-16, the relative spec change for the UL/DL search space sharing is made due to the introduction of URLLC enhancement  ; 3) Note that “SPS PDSCH release” is already there, therefore should be no issue to add for UL PUSCH releasing.  

Revised proposal A-2: Endorse the text proposal in R1-2xxxxxx for TS 38.213 Section 10.1.
	10.1	UE procedure for determining physical downlink control channel assignment
< Unchanged parts are omitted >
A UE that 
-	is configured for operation with carrier aggregation, and 
-	indicates support of search space sharing through searchSpaceSharingCA-UL or through searchSpaceSharingCA-DL, and 
-	has a PDCCH candidate with CCE aggregation level [image: ] in CORESET [image: ] for a first DCI format scheduling PUSCH transmission or releasing configured grant Type 2 PUSCH transmission, other than DCI format 0_0, or for a second DCI format scheduling PDSCH reception or SPS PDSCH release, other than DCI format 1_0, having a first size and associated with serving cell [image: ], 
can receive a corresponding PDCCH through a PDCCH candidate with CCE aggregation level [image: ] in CORESET [image: ] for a first DCI format or for a second DCI format, respectively, having a second size and associated with serving cell [image: ] if the first size and the second size are same.
< Unchanged parts are omitted >



Please comment if you have strong concern with the above revised proposal A-2. 
	Company
	View

	Nokia, NSB
	No strong concern (we are fine with the intention) – just a wording suggestions to align the wording of SPS release and UL grant Type 2 PUSCH . 

In 38.213, the notation of ‘SPS PDSCH’ and ‘UL grant Type 2 PUSCH’ is used in other places. Maybe we could use the same formulation as for SPS release also for Type 2 CG release using the related 38.213 wording of what a ‘Type 2 CG PUSCH’ is (i.e. yellow parts for SPS and Type 2 CG aligned, just use ‘UL grant Type 2 PUSCH’ instead of ‘SPS PDSCH’). 

has a PDCCH candidate with CCE aggregation level [image: ] in CORESET [image: ] for a first DCI format scheduling PUSCH transmission or UL grant Type 2 PUSCH release, other than DCI format 0_0, or for a second DCI format scheduling PDSCH reception or SPS PDSCH release, other than DCI format 1_0, having a first size and associated with serving cell [image: ], 

Feature lead> I did check what 38.213 and 38.214 used in the current spec, and found that it seems 38.214 mainly use configured grant Type 2, while 38.213 use both configured grant Type 2 and UL grant Type 2 PUSCH. But it is true 38.213 use UL grant Type 2 PUSCH more. I am ok to go the way as you suggested above.  

	
	




Revised proposal A-2: Endorse the text proposal in R1-2xxxxxx for TS 38.213 Section 10.1.
	10.1	UE procedure for determining physical downlink control channel assignment
< Unchanged parts are omitted >
A UE that 
-	is configured for operation with carrier aggregation, and 
-	indicates support of search space sharing through searchSpaceSharingCA-UL or through searchSpaceSharingCA-DL, and 
-	has a PDCCH candidate with CCE aggregation level [image: ] in CORESET [image: ] for a first DCI format scheduling PUSCH transmission or UL grant Type 2 PUSCH release, other than DCI format 0_0, or for a second DCI format scheduling PDSCH reception or SPS PDSCH release, other than DCI format 1_0, having a first size and associated with serving cell [image: ], 
can receive a corresponding PDCCH through a PDCCH candidate with CCE aggregation level [image: ] in CORESET [image: ] for a first DCI format or for a second DCI format, respectively, having a second size and associated with serving cell [image: ] if the first size and the second size are same.
< Unchanged parts are omitted >



Please comment if you have strong concern with the above revised proposal A-1. 
	Company
	View

	
	

	
	



Issue A-3: Correction on Transmission configuration indication in DCI format 1_2

Summary of the status for issue A-3 based on the first round email discussion  
· Support proposal A-3: ZTE, CATT, DOCOMO, ASUSTeK, OPPO, Sharp

· Support changing “enabled” to “configured”, but not support or not sure the last change (i.e. with the same value configured for the CORESET used for the PDCCH carrying the DCI format 1_2): Samsung, Spreadtrum, Nokia, Huawei, Vivo, Intel, Ericsson
· Reasons
· We understand the CR intends to align the number of TCI bit-fields across BWPs to resolve possible ambiguity on mapping among DCI code-points and TCI states in cross-BWP scheduling. But that is up to gNB configuration.
· Response from ASUSTek:  Since size of TCI state field in DCI is per CORESET, CORESET(s) in target BWP may have different size of TCI state field. The intention of the TP is to clarify how UE assumes size of TCI state field for the target BWP when do BWP switching since there may be more than one sizes of TCI state field in target BWP. Regarding gNB implementation, it may impose a constraint for aligning tci-PresentForDCI-Format1-2 in CORESET(s) in target BWP. 
· Feature lead view: Firstly, I would like to clarify that the TP is only for a DCI indicating BWP switching, to make it clear how UE assumes size of TCI state field for target BWP when do BWP switching, not applied to DCI under other cases. Note that we do similar clarification for a few other fields which may have different size between target BWP and source BWP also, like “frequency domain resource assignment”, “PTRS-DMRS association”. Secondly, the reason provided by ASUSTek make sense to me. gNB implementation seems not appropriate for this case, because if we solve it by gNB implementation, it would mean gNB has to ensure same size for all CORSETs under both source BWP and target BWP, which will really introduce unnecessary limitation. Therefore, I would like to recommend people re-consider, and take the proposed TP.   

Proposal A-3: Endorse the text proposal in R1-2xxxxxx for TS 38.212 Section 7.3.1.2.3.
	7.3.1.2.3	Format 1_2
***Unchanged text is omitted***
-	Transmission configuration indication – 0 bit if higher layer parameter tci-PresentForDCI-Format1-2 is not configuredenabled; otherwise 1 or 2 or 3 bits determined by higher layer parameter tci-PresentForDCI-Format1-2 as defined in Clause 5.1.5 of [6, TS38.214]. 
If "Bandwidth part indicator" field indicates a bandwidth part other than the active bandwidth part, 
-	if the higher layer parameter tci-PresentForDCI-Format1-2 is not configuredenabled for the CORESET used for the PDCCH carrying the DCI format 1_2,
-	the UE assumes tci-PresentForDCI-Format1-2 is not configuredenabled for all CORESETs in the indicated bandwidth part;
-	otherwise,
-	the UE assumes tci-PresentForDCI-Format1-2 is configuredenabled for all CORESETs in the indicated bandwidth part with the same value configured for the CORESET used for the PDCCH carrying the DCI format 1_2.
***Unchanged text is omitted***



Please comment if you have strong concern with the above proposal A-3. 
	Company
	View

	Qualcomm
	The condition “with the same value configured for the CORESET used for the PDCCH carrying the DCI format 1_2” seems not needed. 
As clarified by the FL, the intention of this added condition is not to mandate the gNB to align the bitwidth of the TCI field in DCI for all CORESETs in the indicated BWP. Instead, it is about what UE’s assumption for the particular DCI that indicates the BWP switch.  When the size of the TCI fields between the source BWP and the target BWP are not the same, the following text in TS 38.213 can be invoked to solve the mis-alignment issue.  

“ TS 38.213, Section 12  
for each information field in the DCI format 
- if the size of the information field is smaller than the one required for the DCI format interpretation for the UL BWP or DL BWP that is indicated by the bandwidth part indicator, the UE prepends zeros to the information field until its size is the one required for the interpretation of the information field for the UL BWP or DL BWP prior to interpreting the DCI format information fields, respectively 
- if the size of the information field is larger than the one required for the DCI format interpretation for the UL BWP or DL BWP that is indicated by the bandwidth part indicator, the UE uses a number of least significant bits of the DCI format equal to the one required for the UL BWP or DL BWP indicated by bandwidth part indicator prior to interpreting the DCI format information fields, respectively”

Based on the text above, we don’t think there is a need to specify the UE assumptions on the TCI field bitwidth (similar to other fields in the DCI which could have a different bitwidth due to BWP switch).

Feature lead> The above two paragraphs can be applied for fields that have the same DCI size for all CORSETs in the target BWP, but not applied to TCI. Since size of TCI state field in DCI is per CORESET, CORESET(s) in target BWP may have different size of TCI state field, in this case UE doesn’t know which size in the target BWP to use for the interpretation here, similar as what Ericsson mentioned below. 

	Ericsson
	Support proposal A-3. 
Regarding “with the same value …” phrase: we are now convinced of the intention and can support. 
For the 38.213 text quoted by QC, it seems not adequate, because this text describes how to get the field value, given that the number of bits desired is known. But the “with the same value …” phrase provides the number of bits of the indicated BWP, which can be 1, 2, or 3 bits.



Proposals for the third round email discussion 
The section summarize the potential proposals for the third round email discussion based on the inputs from the second round email discussion. 

Issue A-1: Type2 HARQ-ACK codebook construction related to DAI bit width  

Summary of the status for issue A-1 based on first round email discussion  
· Option 1: ZTE, CATT, DOCOMO, Spreadtrum, ASUSTeK, WILUS, OPPO, Huawei, Qualcomm, Intel, Ericsson
· Reasons: 
· There is no need to optimize for missing 3 DCIs case, since even we make it to get the number of missed DCIs, the UE still cannot retrieve the correct location in the codebook using 1-bit counter DAI based on the pseudo for Vs. 
· The principle for option 1 here is aligned with the original spirit of the agreements in RAN1#101-e we made for fixing 1 bit counter DAI in new DCI formats. 

· Option 2: Spreadtrum, Vivo

· Reasons: 
· Pseudo code correction is not needed. 
· Cons: 
· More specification needed compared to option 1. It needs to add another table in which “(X-1) mod 4” in table 9.1.3.2 is changed to “(X-1) mod 2” so that both the gNB and the UE would align with the value of X, and define the rule to pick the table to use based on the configuration of counter DAI. In addition, the type 2 HARQ-ACK codebook size  needs also to change to the legacy number  .

· Option 3: Samsung, Spreadtrum, Nokia, Sharp
· Reasons
· Can correct the number of HARQ-ACK bit for 3 missing DCI case
· The number of HARQ-ACK bit would also impact the PUSCH decoding (knowing the correct size of the HARQ-ACK codebook

· Feature lead: Recommend to go with option 3. Nokia raised a valid point, i.e. the number of HARQ-ACK bits would have impact on PUSCH decoding. Especially if there is other UCI types mapping on the same PUSCH, it would have impact on the decoding of other UCI types also. 

Proposal A-1: Endorse the text proposal in R1-2xxxxxx for TS 38.213 Section 9.1.3.1.
	9.1.3.1	Type-2 HARQ-ACK codebook in physical uplink control channel
***Unchanged text is omitted***
If the UE transmits HARQ-ACK information in a PUCCH in slot  and for any PUCCH format, the UE determines the [image: ], for a total number of  HARQ-ACK information bits, according to the following pseudo-code:
Set [image: ] – PDCCH with DCI format scheduling PDSCH reception or SPS PDSCH release monitoring occasion index: lower index corresponds to earlier PDCCH monitoring occasion
Set [image: ]
Set [image: ]
Set [image: ]
Set [image: ]
Set [image: ] to the number of serving cells configured by higher layers for the UE
-	if, for an active DL BWP of a serving cell, the UE is not provided CORESETPoolIndex or is provided CORESETPoolIndex with value 0 for one or more first CORESETs and is provided CORESETPoolIndex with value 1 for one or more second CORESETs, and is provided ACKNACKFeedbackMode = JointFeedback, the serving cell is counted two times where the first time corresponds to the first CORESETs and the second time corresponds to the second CORESETs
-	if the UE indicates PDSCH-Number-perMOperCell, a serving cell is counted  times where  is the number of PDSCH receptions that can be scheduled for the serving cell by DCI formats in PDCCH receptions at a same PDCCH monitoring occasion based on the reported value of PDSCH-Number-perMOperCell
Set [image: ] to the number of PDCCH monitoring occasion(s)
while [image: ]
Set [image: ] – serving cell index: lower indexes correspond to lower RRC indexes of corresponding cell
while [image: ]
if PDCCH monitoring occasion [image: ] is before an active DL BWP change on serving cell [image: ] or an active UL BWP change on the PCell and an active DL BWP change is not triggered in PDCCH monitoring occasion [image: ] 
[image: ];
else
if there is a PDSCH on serving cell [image: ] associated with PDCCH in PDCCH monitoring occasion [image: ], or there is a PDCCH indicating SPS PDSCH release on serving cell [image: ] 
if [image: ]
[image: ]
end if
[image: ]
if [image: ]
[image: ]
else 
[image: ]
end if
if harq-ACK-SpatialBundlingPUCCH is not provided and the UE is configured by maxNrofCodeWordsScheduledByDCI with reception of two transport blocks for at least one configured DL BWP of at least one serving cell,
 = HARQ-ACK information bit corresponding to the first transport block of this cell
 = HARQ-ACK information bit corresponding to the second transport block of this cell

elseif harq-ACK-SpatialBundlingPUCCH is provided to the UE and [image: ] is a monitoring occasion for PDCCH with a DCI format that supports PDSCH reception with two transport blocks and the UE is configured by maxNrofCodeWordsScheduledByDCI with reception of two transport blocks in at least one configured DL BWP of a serving cell,
 = binary AND operation of the HARQ-ACK information bits corresponding to the first and second transport blocks of this cell

else
 = HARQ-ACK information bit of this cell

end if 
end if
[image: ]
end if
end while
[image: ]
end while

if UE does not set  and 

end if


if [image: ]
[image: ]
end if
if harq-ACK-SpatialBundlingPUCCH is not provided to the UE and the UE is configured by maxNrofCodeWordsScheduledByDCI with reception of two transport blocks for at least one configured DL BWP of a serving cell,


else


end if
[image: ] for any [image: ]
If a UE is configured to receive SPS PDSCH and the UE multiplexes HARQ-ACK information for one activated SPS PDSCH reception in the PUCCH in slot , the UE generates one HARQ-ACK information bit associated with the SPS PDSCH reception and appends it to the  HARQ-ACK information bits.

***Unchanged text is omitted***




Please comment if you have strong concern with the above proposal A-1 (i.e. option 3). 
	Company
	View

	Ericsson
	Do not support revised proposal A-1 (Option 3).
Support Option 1.
In our view, the proposal above (i.e., Option 3) is an optimization, and at this late stage, optimization is not accepted.
Regarding the issue that PUSCH size may be affected: we believe this error cannot be eliminated anyhow, and gNB can configure the desired T-DAI and C-DAI bits to control this error. It is not necessary to super-optimize the calculation in the spec.
Feature lead> I can understand your comment, I just feel since we will do the correction here, would be no harm to take the one that is better. However, let me hear more views from other companies first.    

	
	

	
	



Proposal A-1-1: Endorse the text proposal in R1-2xxxxxx for TS 38.213 Section 9.1.3.1.

	9.1.3.1	Type-2 HARQ-ACK codebook in physical uplink control channel
***Unchanged text is omitted***
if 
[image: ]
end if
***Unchanged text is omitted***



Do you have strong concern on the above proposal A-1-1 (i.e. option 1)? If you have strong concern, please share it here.  

	Company
	View

	Feature lead
	Since Ericsson has strong concern with option 3 as shown in the proposal A-1 above, and I asked if any concern on option 1 instead in the previous emails and no concern raised, I made this proposal A-1-1 instead. Personally I feel proposal A-1 is better from performance perspective considering the impact on PUSCH, however as Ericsson mentioned option 3 belongs to optimization and option 1 can work.  

	Samsung
	We have strong concern with Option 1 since last meeting. Sorry for misunderstanding FL’s questions in previous discussion. We thought FL only asked if we had strong concern with Option 3.

Regarding Ericsson’s comments, we don’t think Option 3 is optimization. As Nokia has clarified, the reliability of HARQ-ACK codebook on PUSCH can impact the reliability of UL data and CSI. We should provide a solution to protect up to 3 DCI miss detection for HARQ-ACK codebook on PUSCH to address this issue. 

There is always 2 bits for UL DAI, 1 bit UL DAI may not provide the required reliability for URLLC UL data. The essence of Option 1 is use 1 bit (LSB) UL DAI in case of 1 bit C-DAI is configured, in this case, the MSB of UL DAI is wasted and it will bring performance loss. This kind of performance loss should be avoided. 

This issue is regarding how to generate HARQ-ACK codebook on PUSCH with 2 bit UL DAI, option 3 can provide the best performance (providing up to 3 DCI miss detection) among given options. If we are going to make a change, we should go with the one providing the best performance.



Issue A-2: Missing case of PUSCH release for search space sharing
Revised proposal A-2 in section 3 was endorsed. The draft CR for it is uploaded to draft folder.  

Please provide your comment on the draft CR for issue A-2 here if any.  

	Company
	View

	
	

	
	




Issue A-3: Correction on Transmission configuration indication in DCI format 1_2
Proposal A-3 in section 3 was endorsed. The draft CR for it is uploaded to draft folder.  

	Company
	View

	
	

	
	




Proposals for the fourth round email discussion 
The section summarize the potential proposals for the third round email discussion based on the inputs from the second round email discussion. 
Issue A-1: Type2 HARQ-ACK codebook construction related to DAI bit width  
The TP for option 3 in section 4 (issue A-1) of FL summary v024 is endorsed. The draft CR for it is uploaded to draft folder. 

Please provide your comment on the draft CR for issue A-1 here if any.  

	Company
	View

	
	

	
	




Issue A-2: Missing case of PUSCH release for search space sharing
Revised proposal A-2 in section 3 was endorsed. The draft CR for it is uploaded to draft folder.  

Please provide your comment on the draft CR for issue A-2 here if any.  

	Company
	View

	
	

	
	




Issue A-3: Correction on Transmission configuration indication in DCI format 1_2
Proposal A-3 in section 3 was endorsed. The draft CR_v1 for it is uploaded to draft folder. 
 
	Company
	View

	Feature lead
	The update compare to the previous version is to add ASUSTeK as the co-source company.

	
	


[bookmark: _Ref124589665][bookmark: _Ref71620620][bookmark: _Ref124671424]
Agreements under [103-e-NR-L1enh-URLLC-02]  
The section summarize the agreements made under this email discussion.

Agreement
[bookmark: OLE_LINK26][bookmark: OLE_LINK27]The TP for option 3 in section 4 (issue A-1) of R1-2009340 is endorsed in R1-2009636 (TS38.213, Rel-16, CR#0168, Cat. F).
Agreement
[bookmark: _GoBack]The following TP for TS 38.213 Section 10.1 is endorsed in R1-2009637 (TS38.213, Rel-16, CR#0169, Cat. F).
	10.1 UE procedure for determining physical downlink control channel assignment
< Unchanged parts are omitted >
A UE that 
-     is configured for operation with carrier aggregation, and 
-     indicates support of search space sharing through searchSpaceSharingCA-UL or through searchSpaceSharingCA-DL, and 
-     has a PDCCH candidate with CCE aggregation level  in CORESET  for a first DCI format scheduling PUSCH transmission or UL grant Type 2 PUSCH release, other than DCI format 0_0, or for a second DCI format scheduling PDSCH reception or SPS PDSCH release, other than DCI format 1_0, having a first size and associated with serving cell , 
can receive a corresponding PDCCH through a PDCCH candidate with CCE aggregation level  in CORESET  for a first DCI format or for a second DCI format, respectively, having a second size and associated with serving cell  if the first size and the second size are same.
< Unchanged parts are omitted >



Agreement 
The following TP for TS 38.212 Section 7.3.1.2.3 is endorsed in R1-2009638 (TS38.212, Rel-16, CR#0057, Cat. F).


References
[1] R1-2007634	Corrections on PDCCH enhancements	Huawei, HiSilicon
[2] R1-2007703	Maintenance of PDCCH for NR URLLC	Ericsson
[3] R1-2007732	Discussion on extension of M-TRP operation for Rel-15 cells in CA case 3	ZTE
[4] R1-2007814	Remaining issues on PDCCH enhancements and inter-UE UL multiplexing	CATT
[5] R1-2007937	Draft TP on enhanced PDCCH monitoring for eURLLC	Intel Corporation
[6] R1-2008136	Draft CR on Type-2 HARQ-ACK codebook	Samsung
[7] R1-2008392	Maintenance on UL PDCCH search space sharing for CA for NR URLLC	Sharp
[8] R1-2008393	Remaining issue on subselection indication for DCI format 0_1/0_2 for NR URLLC	Sharp
[9] R1-2008435	Maintenance of PDCCH design in Physical Layer Enhancements for NR URLLC	Apple
[10] R1-2008486	Maintenance of PDCCH Enhancements for Rel-16 URLLC	Quectel
[11] R1-2008634	Remaining issue for TCI field	ASUSTeK
[12] R1-2008670	PDCCH enhancements for URLLC	vivo
[13] R1-2008725	Corrections on HARQ-ACK codebooks for Rel-16 URLLC	WILUS Inc.
image1.emf
𝑂 𝐴𝐶𝐾 = 𝑇 𝐷 ⋅ 𝑗 + ቀ ൫ 𝑉 𝑡𝑒𝑚𝑝 2 − 1 ൯ 𝑚𝑜𝑑   𝑇 𝐷 + 1 ቁ  


image2.wmf
ACK

O

ACK

ACK

ACK

o

o

o

1

1

0

~

,...,

~

 

,

~

-


image3.wmf
0

=

m


image4.wmf
0

=

j


image5.wmf
0

=

temp

V


image6.wmf
0

2

=

temp

V


image7.wmf
Æ

=

s

V


image8.wmf
DL

cells

N


image9.wmf
M


image10.wmf
M

m

<


image11.wmf
temp

temp

V

V

<

2


image12.wmf
1

+

=

j

j


image13.wmf
NACK

~

=

ACK

i

o


image14.wmf
{

}

s

ACK

V

O

i

\

1

,...,

1

,

0

-

Î


image15.wmf
0

=

c


image16.wmf
DL

cells

N

c

<


image17.wmf
m


image18.wmf
c


image19.wmf
1

+

=

c

c


image20.wmf
c


image21.wmf
temp

m

c

V

V

£

-

DL

,

,

DAI

C


image22.wmf
DL

,

,

DAI

C

m

c

temp

V

V

-

=


image23.wmf
Æ

=

-

DL

,

DAI

T

m

V


image24.wmf
DL

,

,

DAI

C

2

m

c

temp

V

V

-

=


image25.wmf
DL

,

DAI

T

2

m

temp

V

V

-

=


image26.wmf
m


image27.wmf
1

+

=

c

c


image28.wmf
1

+

=

m

m


image29.wmf
L


image30.wmf
p


image31.wmf
2

,

CI

n


image32.wmf
1

,

CI

n


image33.png
Transmission configuration indication — 0 bit if higher layer parameter tci-PresentlnDCI-ForDCIFormat]_2 is not
configuredenabled; otherwise 1 or 2 or 3 bits determined by higher layer parameter fci-Present/nDCL-
ForDCIFormat]_2 as defined in Subclause 5.1.5 of [6, TS38.214]. «

If "Bandwidth part indicator” field indicates a bandwidth part other than the active bandwidth past,

- if the higher layer parameter rci-PresentlnDCI-ForDCIFormat]_2 s not configuredenzbled for the
CORESET used for the PDCCH carrying the DCI format 1_2,0

- the UE assumes tci-PresentInDCI-ForDCIFormat]_2 is not configuredesabled for all CORESETs in
the indicated bandwidth part;e

- otherwise,

- the UE assumes tci-PresentInDCI-ForDCIFormat]_2 i-ezzbled for all CORESETSs in the indicated

bandwidth part is configured and with same value as the higher laver parameter tci-PresentInDCL-
ForDCIFormat] 2 for the CORESET used for the PDCCH carrving the DCI format 1 2.¢
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image38.png
L 7.3.1.2.3 Format 1_2.
***Unchanged text is omitted***.

- Transmission configuration indication — 0 bit if higher layer parameter (ci-PresentForDCI-Formatl-2 is
not configuredensbled; otherwise 1 or 2 or 3 bits determined by higher layer parameter fci-
PresentForDCI-Formatl-2 as defined in Clause 5.1.5 of [6, TS38.214]. -

If "Bandwidth part indicator" field indicates a bandwidth part other than the active bandwidth part,

- if the higher layer parameter ci-PresentForDCI-Format]-2 is not configuredenabled for the
(CORESET used for the PDCCH carrying the DCI format 1_2,»

- the UE assumes tci-PresentForDCI-Format1-2 is not configuredenabled for all CORESETS in
the indicated bandwidth part;-

- otherwise,:

- the UE assumes tci-PresentForDCI-Formatl-2 is configuredenabled for all CORESETS in the
indicated bandwidth part with the same value configured for the CORESET used for the

PDCCH carrying the DCI format |

**+Unchanged text is omitted***





