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1. Introduction

This paper summarizes the following email discussion in RAN1#100-e meeting:
[100e-NR-L1enh_URLLC-UCI_Enh-01] Email discussion/approval on the priority of A-SRS triggered by other DCI formats and Type 1 HARQ-ACK codebook construction for PDSCHs scheduled by DCI format 1_1 and 1_2 by 2/28; endorsing the corresponding TP by 3/3 – Jia (OPPO)
2. Issue 1: The priority of A-SRS triggered by other DCI formats
2.1. Proposals from Tdocs
RAN1 made the following agreement regarding the priority of SRS:

Agreement:
P/SP-SRS and A-SRS triggered by DCI format 2_3 are treated with low priority.
· FFS the priority of A-SRS triggered by other DCI formats – revisit on Friday
Two options were proposed for this issue:
· Opt.1: Priority of A-SRS should follow the priority indicator carried in the DCI that triggers the A-SRS.
· E///, Samsung, CMCC, Spreadtrum
· Opt.2: For A-SRS triggered by DL/UL scheduling DCI, it is always treated as low priority for resolving collision between UL transmissions.
· vivo, CATT, LGE
Ericssion thinks it should be no problem to wait a few ms if needed for a new measurement, and if measurements are stale, a more conservative link adaptation or precoding choices is possible. The priority of UE-specific A-SRS follows the periodicity indicator carried in the triggering DCI.
Samsung thinks there is no apparent reason for the A-SRS to have a different priority type than the one indicated by the DCI format. For example, if an A-SRS transmission were to always be of lower priority then, as for an A-SRS transmission the priority type is only used to resolve collisions, there would be no reason for a gNB to trigger A-SRS by a DCI format indicating higher priority. It is also noted that a DCI format indicating higher priority is typically associated with lower latency and is then not transmitted before a DCI format indicating lower priority. It is further noted that A-SRS is also used to provide CSI and A-CSI already has the priority of the DCI format scheduling its transmission (although this is by default due to the corresponding PUSCH priority).
CMCC thinks that, Considering that A-SRS triggered by DCI formats 0_1/1_1/0_2/1_2 could be used for both URLLC traffic and eMBB traffic, it is unreasonable to treat all of A-SRS as low priority or high priority. Similar with the priority identification of A-CSI as mentioned above, it would be beneficial that the priority of A-SRS triggered by DCI formats 0_1/1_1/0_2/1_2 depends on the priority identification field included in the corresponding DCI formats.
vivo, CATT and LGE think at this time stage, one simple way is that SRS is always treated as low priority. LGE thinks it is unreasonable to associate priority indicated by DCI with priority of A-SRS since this DCI is for scheduling PUSCH or triggering HARQ-ACK and its priority is not related to priority of A-SRS at all.
2.2. Discussion status

Two options were discussed:
                     Opt.1: Priority of A-SRS should follow the priority indicator carried in the DCI that triggers the A-SRS.
· (12) E///, Samsung, CMCC, Spreadtrum, OPPO, DCM, Xiaomi, Sony, Apple, IDC, ETRI, Huawei
· Arguments: 
· The DCI scheduling high-priority traffic is typically sent later than the scheduling for the conflicting transmission. The option provides more flexibility if network wants to obtain the channel status with the cost of HARQ-ACK for eMBB DL or eMBB PUSCH. If a gNB wants to trigger a A-SRS with low priority, it can always trigger it with a DCI indicating low priority.
· No reason for gNB to trigger A-SRS if it is to be dropped.
· Simpler/consistent specifications by not making exceptions to priority indication. For NR to specify an abnormality of a DCI format indicating a high priority and triggering two transmissions where the first transmission is with high priority and the second transmission is with low priority. 
                     Opt.2: For A-SRS triggered by DL/UL scheduling DCI, it is always treated as low priority for resolving collision between UL transmissions.
· (9) vivo, CATT, LGE, Pana, Nokia, Sharp, Intel, ZTE, MTK
· Arguments: 
· Unreasonable to associate the priority of A-SRS with that of PUSCH. The high priority of A-SRS is not indicated by a separate bit-field, but coupled with the priority of a PUCCH carrying HARQ-ACK or a PUSCH. This is a signaling constraint, and not something that a well-designed scheduler can avoid. The A-SRS will be high priority whenever the scheduled PUSCH or PUCCH is of high priority. The down-side of this is that the SRS will not be cancelable anymore, and thus, blocking potential high priority traffic. 
· The use case to support “prioritized SRS transmissions”, over-writing another UL transmission, is questionable. In such a case involving a second grant having to over-write another UL transmission, if the gNB also wants an SRS associated with the latter grant to be protected, for most cases, such SRS can be scheduled not to overlap with an existing UL transmissions. It is a corner case in which the gNB can rely and benefit on a quick A-SRS reception in terms of improved link adaptation for a UE that is in a link condition requiring rather long transmissions (e.g., order of slots, etc.).
· Dropping the conflicting eMBB uplink transmission diminishes the expected benefits of prioritizing A-SRS.
· RAN1 didn’t introduce a link between the PDSCH and its HARQ feedback. Why to link the priorities of HARQ feedback and SRS?
Companies input their views as belows:

	Company
	Comments

	Panasonic
	Option 2 with slight preference, but also not object to Option 1.
We can understand the motivation of Option 1 as the network wants to obtain the channel status with the cost of HARQ-ACK for eMBB DL or eMBB PUSCH.

	 OPPO
	 Option 1 with slight preference, but also no object to Option 2.  For option 1, reuse existing priority indication.

	 CATT
	We prefer Opt. 2 as summarized above. We do not think the priority of A-SRS should be coupled with the priority indicator in DCI which is used for other channels.

	 DOCOMO
	 We prefer option 1.

	 vivo
	 We prefer Opt. 2 as summarized above and we share the same view with CATT.

	 Samsung
	Option 1 - no reason for gNB to trigger A-SRS if it is to be dropped, simpler/consistent specifications by not making exceptions to priority indication. For NR to specify an abnormality of a DCI format indicating a high priority and triggering two transmissions where the first transmission is with high priority and the second transmission is with low priority.
The DCI indicating high PUSCH priority (e.g. URLLC) will not be transmitted before DCIs triggering PUSCH/PUCCH with low priority (eMBB), for example because URLLC requires smaller latency. Then, the gNB would have no reason to indicate A-SRS triggering as the gNB would already know that the A-SRS will be cancelled by the UE.

Also, if a gNB wants to get PMI/UL CSI for subsequent high priority PDSCH/PUSCH, A-SRS triggered by a DCI indicating high priority should not be cancelled.

	 Xiaomi
	Option 1 is more preferred. Option 1offers more flexibility. If a gNB wants to trigger a A-SRS with low priority, it can always trigger it with a DCI indicating low priority

	Sony
	Option 1.

	Nokia, NSB
	Option 2. Similar as CATT we do not see a need to couple PUSCH & SRS priority.
We don’t see SRS as a high priority transmission (and neither was it seen to be the case in R15). But when having SRS as low priority defined (and allowing it to overlap with some PUSCH transmission), the gNB may be able to get the SRS received for a PUSCH transmission (of DG or also CG, which seemed to have been missed in some discussions) with UL skipping (no UCI mapped). So it is a bit of an opportunistic try to get SRS from the UE here with the chance of having it dropped (if a MAC PDU was delivered for the overlapping UL grant). One might say – well, use a low priority PUSCH grant there – that is true but will limit the options of opportunistic SRS triggering in case of high uplink traffic we are talking about (… as for low UL traffic no prioritization etc. would be needed anyhow, as no overlap).
It is important to clarify one thing for Option 1: do we intend to change any behavior in the handling of SRS/PUSCH/PUCCH within the same priority when SRS is indicated with high priority (e.g. the possibility of later scheduled PUSCH cancelling SRS)?

I would have very strong concern if the answer is yes to this question. So far we haven’t made changes to any other collision cases within the same priority even though there may be much stronger reason to do so.

	Sharp
	Option 2 is preferred.

	LGE
	We support option 2. From our understanding, it is unreasonable to associate the priority of A-SRS triggered by DCI formats other than DCI format 2_3 with that of PUSCH.

	Apple
	We support option 1 and share the same view as Xiaomi

	 Intel
	Opt. 2.
There is no justification to associate the PUSCH (or HARQ-ACK CB) priority indicated in the UL grant (or DL assignment) and the priority of an A-SRS transmission also triggered by such a DCI format. These are separate channels altogether, and should not be coupled. Also, the use case to support “prioritized SRS transmissions”, over-writing another UL transmission, is questionable in the first place.
In such a case involving a second grant having to over-write another UL transmission, if the gNB also wants an SRS associated with the latter grant to be protected, for most cases, such SRS can be scheduled not to overlap with an existing UL transmissions.
It is a corner case in which the gNB can rely and benefit on a quick A-SRS reception in terms of improved link adaptation for a UE that is in a link condition requiring rather long transmissions (e.g., order of slots, etc.). 
The price comes from the fact that the high priority of A-SRS is not indicated by a separate bit-field, but coupled with the priority of a PUCCH carrying HARQ-ACK or a PUSCH. Thus, in most cases, wherein SRS should ideally be scheduled opportunistically, now, the A-SRS will be high priority whenever the scheduled PUSCH or PUCCH is of high priority. The down-side of this is that the SRS will not be cancelable anymore, and thus, blocking potential high priority traffic. This is a signaling constraint, and not something that a well-designed scheduler can avoid.
Agree that the use-case of canceling low priority PUSCH/PUCCH by a (high priority) A-SRS is not much. But it is something that option 1 allows for the network to determine whether or not to do it. Not much for this case but not zero either.



	ZTE
	We prefer option 2. 

	Huawei/HiSilicon
	Slightly prefer Option 1
We agree with several companies that there is no justification to associate the PUSCH priority indicated in the UL grant and the priority of an A-SRS transmission. However, always considering A-SRS as low priority seems not good either, e.g. if gNB wants to get more accurate channel information for URLLC service it may trigger A-SRS transmission for this purpose.  Therefore, probably more flexibility to leave it to gNB by following the priority of the DCI.

	MediaTek
	We prefer Option 2.
The purpose of prioritizing A-SRS is to optimize the efficiency of high-priority uplink traffic as early as possible. However, A-SRS priority makes a difference by the drop of the conflicting eMBB uplink transmission, which diminishes the expected benefits in efficiency. In the case of DCI 0_1, 0_2, the A-SRS follows next to the high-priority PUSCH being granted, thus any conflicting eMBB transmission is likely to be dropped anyway, irrespective of the A-SRS priority level, as a result of the collision with the high-priority PUSCH.    
The priority indication is used by the gNB as channelization/mapping for the HARQ feedback to enable multiplexing and prioritization for the two HARQ codebooks. As a matter of fact, RAN1 didn’t introduce a link between the PDSCH and its HARQ feedback (such as for the case of SPS collision, where the collision between multiple SPS configurations handled based on the configuration index rather than the priority of the HARQ codebook for a given SPS). So, if there is no direct link between the PDSCH and its HARQ feedback, how is it possible to link the priorities of HARQ feedback and SRS.

	Ericsson
	Option 1 – We share the same view as Samsung.
The question is A-SRS is supposed to be dropped when it overlaps with other transmissions (assuming it is always low priority as option 2 suggests), instead of  triggering it with low priority and hence due to its low priority, the UE knows that it should drop it, the NW instead would not trigger A-SRS at all.

The both share the same priority indication, but the fields for triggering is different. That is the point.

 All these would matter in case of collision with other transmissions.

· Option 1: If NW wants A-SRS to be dropped, it won’t trigger it

· Option 2:

· NW triggers A-SRS but since it is low prio, it would be dropped.

· NW doesn’t trigger A-SRS.

If A-SRS is going to have high priority like other transmission scheduled by DCI, with option 1 that is possible. With option 2, there is always a difference.

	ETRI
	We prefer the Option 1 because we think that a SRS with high priority is necessary in some cases and the Option 1 may be the simplest way to support this feature.

	IDC
	The DCI scheduling high-priority traffic is typically sent later than the scheduling for the conflicting transmission. Thus with Option 1 the network has the possibility of deciding whether SRS or the other transmission is prioritized (i.e. by triggering or not A-SRS).


2.3. Proposals from the discussion
Both the two options work. Some companies see use cases for high-priority SRS. But others doubt them. 
Proposal for Issue 1:
Down-select in this meeting from:

· Option 1 (12 companies): Priority of A-SRS should follow the priority indicator carried in the DCI that triggers the A-SRS.
· Option 2 (9 companies): For A-SRS triggered by DL/UL scheduling DCI, it is always treated as low priority for resolving collision between UL transmissions.
3. Issue 2: The Type 1 HARQ-ACK codebook construction for PDSCHs scheduled by DCI format 1_1 and 1_2
3.1. Proposals from Tdocs

Nokia proposal:

Proposal 2.3: Introduce the interaction of Type 1 HARQ-ACK CB generation with the new RRC parameters dl-DataToUL-ACK-ForDCIFormat1_2 & pdsch-TimeDomainAllocationList-ForDCIformat1_2 in Sec. 9.1.2.1 & 9.1.2.2 of TS 38.213 by agreeing to the following TP with changes in red:

	TP to TS 38.213, 9.1.2.1 on Type 1 HARQ-Ack CB with dl-DataToUL-ACK-ForDCIFormat1_2 & pdsch-TimeDomainAllocationList-ForDCIformat1_2
9.1.2.1
Type-1 HARQ-ACK codebook in physical uplink control channel

In this subclause, the condition on which DCI format(s) a UE is configured to monitor PDCCH for refers only to the DCI format(s) that can schedule a PDSCH with the same HARQ-ACK priority index as the HARQ-ACK codebook. 

For a serving cell [image: image1.wmf]c

, an active DL BWP, and an active UL BWP, as described in Clause 12, the UE determines a set of [image: image2.wmf]c

A

M

,

 occasions for candidate PDSCH receptions for which the UE can transmit corresponding HARQ-ACK information in a PUCCH in slot [image: image3.wmf]U

n

. If serving cell [image: image4.wmf]c

 is deactivated, the UE uses as the active DL BWP for determining the set of [image: image5.wmf]c

A

M

,

 occasions for candidate PDSCH receptions a DL BWP provided by firstActiveDownlinkBWP-Id. The determination is based:

a)
on a set of slot timing values [image: image6.wmf]1

K

 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 and DCI format 1_2 on serving cell [image: image7.wmf]c
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b)
If the UE is configured to monitor PDCCH for DCI format 1_1 and is not configured to monitor PDCCH for DCI format 1_2 for serving cell [image: image9.wmf]c
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c)
If the UE is configured to monitor PDCCH for DCI format 1_2 and is not configured to monitor PDCCH for DCI format 1_1 for serving cell [image: image11.wmf]c
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 is provided by dl-DataToUL-ACK-ForDCIFormat1_2 for DCI format 1_2

d)
If the UE is configured to monitor PDCCH for DCI format 1_1 and DCI format 1_2 for serving cell [image: image13.wmf]c
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 is provided by the union of dl-DataToUL-ACK for DCI format 1_1 and dl-DataToUL-ACK-ForDCIFormat1_2 for DCI format 1_2

e)
If the UE is not configured to monitor PDCCH for any DCI format scheduling PDSCH for serving cell [image: image15.wmf]c
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b)
on a set of row indexes [image: image17.wmf]R

 of a table that is provided either by a first set of row indexes of a table that is provided by pdsch-TimeDomainAllocationList 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-TimeDomainAllocationList in pdsch-Config, associated with the active DL BWP and defining respective sets of slot offsets [image: image18.wmf]0
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, start and length indicators SLIV, and PDSCH mapping types for PDSCH reception as described in [6, TS 38.214], where the row indexes R of the table are provided by

a)
If the UE is not configured to monitor PDCCH for DCI format 1_2 on a serving cell c, 

a1) 
If the HARQ-ACK codebook is associated with priority index 0, the row indexes of the table are provided either by a first set of row indexes of a table that is provided by pdsch-TimeDomainAllocationList 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-TimeDomainAllocationList in pdsch-Config.
a2) 
If the HARQ-ACK codebook is associated with priority index 1, the row indexes of the table are provided the applicable time domain resource allocation tables for DCI format 1_1 according to Table 5.1.2.1.1-1 of [6, TS 38.214].
b) 
If the UE is configured to monitor PDCCH for DCI format 1_2 but is not configured to monitor PDCCH for DCI format 1_0 and DCI format 1_1 on a serving cell c, the row indexes of the table are provided by the applicable time domain resource allocation table according to Table 5.1.2.1.1-1A of [6, TS 38.214]. 

c) 
If the UE is configured to monitor PDCCH for DCI format 1_1 and DCI format 1_2 but is not configured to monitor PDCCH for DCI format 1_0 on a serving cell c, the row indexes of the table are provided by the union of row indexes of the applicable time domain resource allocation tables for DCI format 1_1 according to Table 5.1.2.1.1-1 and for DCI format 1_2 according to Table 5.1.2.1.1-1A of [6, TS 38.214]. 

d)
If the UE is configured to monitor PDCCH for DCI format 1_0 and DCI format 1_2 on a serving cell c, the row indexes of the table are provided by the union of a first set of row indexes that is provided by pdsch-TimeDomainAllocationList in pdsch-ConfigCommon or by Default PDSCH time domain resource allocation A [6, TS 38.214] and a second set of row indexes that is provided by the the applicable time domain resource allocation tables for DCI format 1_2 according to Table 5.1.2.1.1-1A of [6, TS 38.214], or by the union of the first set of row indexes, the second set of row indexes and a third set of row indexes, if provided by pdsch-TimeDomainAllocationList in pdsch-Config. 

<Unchanged text is omitted>

If a UE is provided dl-DataToUL-ACK, the A UE does not expect to be indicated by DCI format 1_0 a slot timing value for transmission of HARQ-ACK information that does not belong to the intersection of the set of slot timing values {1, 2, 3, 4, 5, 6, 7, 8} and 
-
the set of slot timing values provided by dl-DataToUL-ACK for the active DL BWP of a corresponding serving cell, if the UE is provided dl-DataToUL-ACK but is not provided dl-DataToUL-ACK-ForDCIFormat1_2, or
-
the set of slot timing values provided by dl-DataToUL-ACK-ForDCIFormat1_2 for the active DL BWP of a corresponding serving cell, if the UE is provided dl-DataToUL-ACK-ForDCIFormat1_2 but is not provided dl-DataToUL-ACK, or
-
the set of slot timing values provided by the union of dl-DataToUL-ACK and dl-DataToUL-ACK-ForDCIFormat1_2 for the active DL BWP of a corresponding serving cell, if the UE is provided dl-DataToUL-ACK and dl-DataToUL-ACK-ForDCIFormat1_2.
<Unchanged text is omitted>

TP to TS 38.213, 9.1.2.2 on Type 1 HARQ-Ack CB with dl-DataToUL-ACK-ForDCIFormat1_2
9.1.2.2
Type-1 HARQ-ACK codebook in physical uplink shared channel

If a UE would multiplex HARQ-ACK information in a PUSCH transmission that is not scheduled by a DCI format or is scheduled by DCI format 0_0, then 
-
if the UE has not received any PDSCH or SPS PDSCH release that the UE transmits corresponding HARQ-ACK information in the PUSCH, based on a value of a respective PDSCH-to-HARQ_feedback timing indicator field in a DCI format scheduling the PDSCH reception or the SPS PDSCH release or on the value of dl-DataToUL-ACK if the PDSCH-to-HARQ_feedback timing indicator field is not present in the DCI format 0_1 or on the value of dl-DataToUL-ACK-ForDCIFormat1_2 if the PDSCH-to-HARQ_feedback timing indicator field is not present in the DCI format 0_2, in any of the [image: image19.wmf]c
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 occasions for candidate PDSCH receptions by DCI format 1_0 or DCI format 1_1 or SPS PDSCH on any serving cell [image: image20.wmf]c

, as described in Clause 9.1.2.1, the UE does not multiplex HARQ-ACK information in the PUSCH transmission;
-
else the UE generates the HARQ-ACK codebook as described in Clause 9.1.2.1, except that harq-ACK-SpatialBundlingPUCCH is replaced by harq-ACK-SpatialBundlingPUSCH, unless the UE receives only a SPS PDSCH release, or only SPS PDSCH reception, or only a PDSCH that is scheduled by DCI format 1_0 with a counter DAI field value of 1 on the PCell in the [image: image21.wmf]c
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 occasions for candidate PDSCH receptions in which case the UE generates HARQ-ACK information only for the SPS PDSCH release or only for the PDSCH reception as described in Clause 9.1.2.
<Unchanged text is omitted>


Nokia proposal:

Adopt the following TP for Type-1 HARQ-ACK codebook algorithm compliance with PUCCH sub-slots to Sec. 9.1.2.1 of TS 38.213 with the changes marked in red:

	TP to TS 38.213, Sec. 9.1.2.1 

3.1.1.1 9.1.2.1
Type-1 HARQ-ACK codebook in physical uplink control channel
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a)
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b)
If the UE is configured to monitor PDCCH for DCI format 1_1 for serving cell [image: image30.wmf]c
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 is provided by dl-DataToUL-ACK for DCI format 1_1
b)
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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-TimeDomainAllocationList 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-TimeDomainAllocationList in pdsch-Config, associated with the active DL BWP and defining respective sets of slot offsets [image: image34.wmf]0

K

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

c)
on the ratio [image: image35.wmf]UL

DL

-

2

m

m

 between the downlink SCS configuration [image: image36.wmf]DL

m

 and the uplink SCS configuration [image: image37.wmf]UL

m
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d)
if provided, on tdd-UL-DL-ConfigurationCommon and tdd-UL-DL-ConfigurationDedicated as described in Clause 11.1.
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 indicated by subslotLength-ForPUCCH in symbols, if provided, otherwise set to 14, resulting into [image: image41.png]


  PUCCH slots in a UL slot.
If a UE

-
is not provided CORESETPoolIndex or is provided CORESETPoolIndex with a value of 0 for first CORESETs on active DL BWPs of serving cells, and

-
is provided CORESETPoolIndex with a value of 1 for second CORESETs on active DL BWPs of the serving cells, and

-
is provided ACKNACKFeedbackMode = JointFeedback
where 

-
a serving cell is placed in a first set [image: image43.png]
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 serving cells if the serving cell includes a first CORESET, and

-
a serving cell is placed in a second set [image: image47.png]
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 serving cells if the serving cell includes a second CORESET, and

-
serving cells are placed in a set according to an ascending order of a serving cell index

the UE generates a Type-1 HARQ-ACK codebook for a set [image: image51.png]SqU S,
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 serving cells.

For the set of slot timing values [image: image54.wmf]1

K
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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 single SPS PDSCH release is same as for a corresponding SPS PDSCH reception. A location in the Type-1 HARQ-ACK codebook for HARQ-ACK information corresponding to multiple SPS PDSCH releases by a single DCI format is same as for a corresponding SPS PDSCH reception with the lowest SPS configuration index among the multiple SPS PDSCH releases.
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If the UE indicates a capability to receive more than one PDSCH per slot, for occasions of candidate PDSCH receptions corresponding to rows of [image: image168.png]


 associated with a same value of [image: image170.png]by kB
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, the UE does not expect to receive more than one PDSCH in a same DL slot. 
<Unchanged text is omitted>


Huawei proposal:

Proposal 3: The following procedure could be used to determine the K1 set for Type-1 HARQ codebook construction:

· 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 [image: image176.png]


, the K1 set is provided by the slot timing values {1, 2, 3, 4, 5, 6, 7, 8} for DCI format 1_0

· If the UE is configured to monitor PDCCH for DCI format 1_1 and is not configured to monitor PDCCH for DCI format 1_2 on serving cell [image: image178.png]


 , the K1 set is provided by dl-DataToUL-ACK for DCI format 1_1

· If the UE is configured to [image: image180.png]monitor PDCCH for DCI



 format 1_2 and is not configured to monitor PDCCH for DCI format 1_1 on serving cell [image: image182.png]


, the K1 set is provided by dl-DataToUL-ACK-ForDCIFormat1_2 for DCI format 1_2

· If the UE is configured to monitor PDCCH for DCI format 1_1 and DCI format 1_2 on serving cell [image: image184.png]


 , the K1 set is provided by the union of dl-DataToUL-ACK for DCI format 1_1 and dl-DataToUL-ACK-ForDCIFormat1_2 for DCI format 1_2

Proposal 4: The TDRA table used by Type-1 HARQ codebook construction could be:

· provided either by a first set of row indexes of a table that is provided by pdsch-TimeDomainAllocationList 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-TimeDomainAllocationList in pdsch-Config and not provided resourceAllocation-ForDCIFormat1_2  in pdsch-Config

· or by the union of the first set of row indexes and a third set of row indexes, if provided by resourceAllocation-ForDCIFormat1_2  in pdsch-Config and not provided pdsch-TimeDomainAllocationList in pdsch-Config

· or by the union of the first set, a second set and a third set of row indexes, if provided by resourceAllocation-ForDCIFormat1_2  in pdsch-Config and provided pdsch-TimeDomainAllocationList in pdsch-ConfigThe corresponding text proposal could be found in the following.
3.2. Discussion status

The intention of this issue is to correct the spec context on Type 1 CB construction, to cover the new DCI format 1_2. The discussion on the was triggerd based on Huawei's TP (in R1-2001027) as the starting point. 
--------------------------------------------Start of text proposal for TS 38.213-------------------------------------
9.1.2.1  Type-1 HARQ-ACK codebook in physical uplink control channel
For a serving cell , an active DL BWP, and an active UL BWP, as described in Clause 12, the UE determines a set of  occasions for candidate PDSCH receptions for which the UE can transmit corresponding HARQ-ACK information in a PUCCH in slot . If serving cell  is deactivated, the UE uses as the active DL BWP for determining the set of  occasions for candidate PDSCH receptions a DL BWP provided by firstActiveDownlinkBWP-Id. The determination is based:

a)   on a set of slot timing values  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 or DCI format 1_2 on serving cell ,  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 and is not configured to monitor PDCCH for DCI format 1_2for serving cell ,  is provided by dl-DataToUL-ACK for DCI format 1_1
c) If the UE is configured to monitor PDCCH for DCI format 1_2 and is not configured to monitor PDCCH for DCI format 1_1 on serving cell  , K1 set is provided by dl-DataToUL-ACK-ForDCIFormat1_2 for DCI format 1_2
d) If the UE is configured to monitor PDCCH for DCI format 1_1 and DCI format 1_2 on serving cell, K1 set is provided by the union set of dl-DataToUL-ACK for DCI format 1_1 and dl-DataToUL-ACK-ForDCIFormat1_2 for DCI format 1_2
b)   on a set of row indexes  of a table that is provided either by a first set of row indexes of a table that is provided by pdsch-TimeDomainAllocationList 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, ifprovided by pdsch-TimeDomainAllocationList in pdsch-Config but not provided resourceAllocation-ForDCIFormat1_2  in pdsch-Config; or by the union of the first set of row indexes and a third set of row indexes, if provided by resourceAllocation-ForDCIFormat1_2  in pdsch-Config but not provided pdsch-TimeDomainAllocationList in pdsch-Config; or by the union of the first set, a second set, if provided by resourceAllocation-ForDCIFormat1_2  in pdsch-Config and a third set of row indexes, if provided by pdsch-TimeDomainAllocationList in pdsch-Config, associated with the active DL BWP and defining respective sets of slotoffsets , start and length indicators SLIV, and PDSCH mapping types for PDSCH reception as described in [6, TS 38.214]
---------------------------------------------End of text proposal for TS 38.213------------------------------------
Companies input their views as belows.

	Company
	Comments

	OPPO
	Agree with proposal

	CATT
	We have the following comments to the TP.
1) Regarding HW’s TP, we propose the following modifications.

a)   on a set of slot timing values  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 or DCI format 1_2 on serving cell ,  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 and is not configured to monitor PDCCH for DCI format 1_2for serving cell ,  is provided by dl-DataToUL-ACK for DCI format 1_1

c) If the UE is configured to monitor PDCCH for DCI format 1_2 and is not configured to monitor PDCCH for DCI format 1_1 on serving cell c , K1set is provided by dl-DataToUL-ACK-ForDCIFormat1_2-r16 for DCI format 1_2
d) If the UE is configured to monitor PDCCH for DCI format 1_1 and DCI format 1_2 on serving cell, K1 set is provided by the union set of dl-DataToUL-ACK for DCI format 1_1 and dl-DataToUL-ACK-ForDCIFormat1_2-r16 for DCI format 1_2
b)   on a set of row indexes  of a table that is provided either by a first set of row indexes of a table that is provided by pdsch-TimeDomainAllocationList 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-TimeDomainAllocationList in pdsch-Config but not provided resourceAllocation-ForDCIFormat1_2  in pdsch-Config; or by the union of the first set of row indexes and a third set of row indexes, if provided by resourceAllocation-ForDCIFormat1_2  in pdsch-Config but not provided pdsch-TimeDomainAllocationList in pdsch-Config; or by the union of the first set, a second set, if provided by resourceAllocation-ForDCIFormat1_2  in pdsch-Config and a third set of row indexes, if provided by pdsch-TimeDomainAllocationListForDCI-Format1-2-r16 in pdsch-Config, associated with the active DL BWP and defining respective sets of slot offsets , start and length indicators SLIV, and PDSCH mapping types for PDSCH reception as described in [6, TS 38.214]

 

2) in addition, we propose the following changes

9.1.2.1            Type-1 HARQ-ACK codebook in physical uplink control channel
*** Unchanged text is omitted ***

A UE does not expect to detect a DCI format switching a DL BWP within  symbols prior to a first symbol of a PUCCH transmission where the UE multiplexes HARQ-ACK information, where  is defined in Clause 9.2.3. 

If a UE is provided dl-DataToUL-ACK, theA UE does not expect to be indicated by DCI format 1_0 a slot timing value for transmission of HARQ-ACK information that does not belong to the intersection of the set of slot timing values {1, 2, 3, 4, 5, 6, 7, 8} and the set of slot timing values provided by dl-DataToUL-ACK for the active DL BWP of a corresponding serving cell. if the UE is provided dl-DataToUL-ACK and the set of slot timing values provided by dl-DataToUL-ACK-ForDCI-Format1_2-r16 for the active DL BWP of a corresponding serving cell if the UE is provided dl-DataToUL-ACK-ForDCI-Format1_2-r16.

 

	 DOCOMO
	 We agree with the proposal.

	 vivo
	Support in principle. There is a very small issue in the first sub-bullet since our intension is to say ” neither of PDCCH for DCI format 1_1 nor DCI format 1_2 is configured to monitor”. So the following wording is suggested:
If the UE is configured to monitor PDCCH for DCI format 1_0 and is not configured to monitor PDCCH for neither DCI format 1_1 nor DCI format 1_2 on serving cell ,  is provided by the slot timing values {1, 2, 3, 4, 5, 6, 7, 8} for DCI format 1_0

	 Samsung
	When a UE is configured (slot-based) Type-1 CB and DCI formats 1_1 and 1_2, we see no reason to increase UE complexity (and further increase the size of Type-1 codebook) by supporting different values for the configurations of dl-DataToUL-ACK for DCI format 1_1 and dl-DataToUL-ACK-ForDCIFormat1_2-r16 for DCI format 1_2. The same applies for the HARQ-ACK timing values provided by dl-DataToUL-ACK and dl-DataToUL-ACK-ForDCI-Format1_2-r16. We prefer to discuss this further to understand the motivation/benefits and together with the confirmation of a relevant WA and of other restrictions (e.g. DAI values) when a UE is configured both DCI formats 1_1 and 1_2 for the same HARQ-ACK codebook.
In summary, OK with the revisions (a-c), not OK with (d). Also not OK with different slot timing values in 9.1.2.1 for DCI 1_1 and 1_2. 

	 Xiaomi
	Agree with the proposal. Just a note, we understand the intention is only to support Type 1 HARQ-ACK feedback for DCI 1-2, rather than to support Type 1 HARQ-ACK codebook with different level of priorities. 

	 Sony
	We are fine with this proposal for slot-based PUCCH only. 

	 Nokia, NSB
	As already laid out above in our email reply, we think it would be good to not increase the Type 1 CB size more than what is needed specifically looking at the high priority case. We hereby refer to our discussion in Sec. 2.3 of R1-2000405  - as high priority HARQ-ACK may not be configured for all DL BWPs, cannot or may not be configured to be scheduled by all DCI formats (e.g. 1_0), etc.. All of this is not taken into account in the proposed Type 1 CB construction procedure (e.g. in the steps of main bullet b)) and therefore will lead to a unnecessarily large Type 1 CB for URLLC operation, which seems a bit counter-productive here. 
· We therefore are only willing to agree with the revisions (a-d), but not with the changes in  the main bullet b) as they do not take the applicable TDRA tables depending on the applicability & configuration of a DCI format into account. 

· Further, we think that there is a need to clarify, that any configuration dependency of the codebook is to be associated with the priority – i.e. it would be good to add a generic clause to 9.1.2.1 – such as: 
In this subclause, the condition on which DCI format(s) a UE is configured to monitor PDCCH for refers only to the DCI format(s) that can schedule a PDSCH with the same HARQ-ACK priority index as the HARQ-ACK codebook.  

 

Moreover, as CATT pointed out, also other parts of 9.1.2.1 require changes.             

	Sharp
	Agree with comments from Samsung and Nokia. More discussion is needed.

	LGE
	We agree with the intention of the above TP.  For the first part, we propose the following updates: 
 

a)   on a set of slot timing values  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 neither DCI format 1_1 nor DCI format 1_2 on serving cell ,  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 and is not configured to monitor PDCCH for DCI format 1_2 for serving cell  ,  is provided by dl-DataToUL-ACK for DCI format 1_1

c) If the UE is configured to monitor PDCCH for DCI format 1_2 and is not configured to monitor PDCCH for DCI format 1_1 on serving cell  , K1 set is provided by dl-DataToUL-ACK-ForDCIFormat1_2 for DCI format 1_2
d) If the UE is configured to monitor PDCCH for DCI format 1_1 and DCI format 1_2 on serving cell, K1 set is provided by the union set of dl-DataToUL-ACK for DCI format 1_1 and dl-DataToUL-ACK-ForDCIFormat1_2 for DCI format 1_2
For the second part, some refinement seems necessary. We share the similar view with Nokia that it would be good if we can strive to design the size of type-1 HARQ-ACK codebook to be as small as possible. The TDRA table may be able to be smaller depending on the applicable DCI format for a HARQ-ACK codebook with the given priority. Thus, we think that the TP from Nokia can be a starting point for further discussion.

	Apple
	We support the proposal with the modifications made by CATT for slot based PUCCH only.

	Intel
	We support the proposed updates from CATT. No further optimizations are necessary.
 

The benefits from DCI-format-based separate construction of HARQ-ACK CBs by considering particular TDRA tables may be rather limited in practice, considering the significant spec impact. The main enhancement from the Nokia proposal would be in case the UE is configured with a certain TDRA table for a DCI format but not configured to monitor the DCI format in any SS set in the active DL BWP of the cell. However, this seems like a bad configuration. For most cases, one would expect that if a TDRA table is configured, there would likely be at least one SS set with the corresponding DCI format configured for monitoring.

Further, there is no separate configuration of PDSCH TDRA tables for different HARQ-ACK CBs, and such configurations should not be introduced either. Thus, not clear what potential “compression” is possible considering different HARQ-ACK CB priorities.

 

In summary, the overall benefit from spelling out the different combinations for determination of the PDSCH occasions for Type 1 HARQ-ACK CB may be quite limited in practice.

	ZTE
	We support the proposal in principle. Details could be further discussed.

	Huawei/HiSilicon
	1.     For a)-d), we are ok with the proposed TP with the update from LG, which is based on comment from CATT and Vivo in our understanding. In addition, the additional condition “In this subclause, the condition on which DCI format(s) a UE is configured to monitor PDCCH for refers only to the DCI format(s) that can schedule a PDSCH with the same HARQ-ACK priority index as the HARQ-ACK codebook” seems necessary also.  

2.     As to bullet b), it seems the issue raised by Nokia is valid, it would be good to avoid unnecessarily large Type 1 CB for URLLC operation. Therefore, we should limit that only the TDRA tables related to the corresponding HARQ-ACK codebook should be used to determine the occasions for PDSCH candidate receptions for the corresponding HARQ-ACK codebook. To achieve this, one way probably can be as what shown in Nokia’s TP, using the monitored DCI format for the corresponding HARQ-ACK codebook to further limit the applicable TDRA table. Another way probably we can add another condition for bullet b) also, e.g. “In this subclause, the condition on which TDRA table(s) a UE is configured refers only to the TDRA table associated with the corresponding HARQ-ACK codebook”, how to determine the associated TDRA table may depend on the DCI formats to be monitored for the HARQ-ACK codebook.

3.     We agree with Intel that the case the UE is configured with a certain TDRA table for a DCI format but not configured to monitor the DCI format in any SS set in the active DL BWP of the cell is not a reasonable configuration, which should be avoided. Also it is true that we don’t have separate configuration of PDSCH TDRA tables for different HARQ-ACK CBs. However, there might be one case, DCI format 1_1 with TDRA table #2 (i.e. pdsch-TimeDomainAllocationList) is configured for HARQ-ACK CB #0, while DCI format 1_2 with TDRA table #3 (i.e.pdsch-TimeDomainAllocationListForDCI-Format1-2-r16) is configured for HARQ-ACK CB #1, in this case we need to limit that only the associated TDRA table should be used to determine the PDSCH candidate occasions for the corresponding HARQ-ACK CB.

	MediaTek
	We agree with the proposal. We prefer the TP by CATT. 

	Ericsson
	We agree with text proposal 1) by CATT except that several mathematical formulas are missing, e.g. [image: image185.png]
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In addition, we also propose the following changes.

9.1.2.1            Type-1 HARQ-ACK codebook in physical uplink control channel

*** Unchanged text is omitted ***
If the UE indicates a capability to receive more than one PDSCH per slot, for occasions of candidate PDSCH receptions corresponding to rows of [image: image189.png]


associated with a same value of [image: image190.png]


, where [image: image191.png]b, €B



, the UE does not expect to receive more than one PDSCH in a same DL slot.
If a UE receives a SPS PDSCH, or a SPS PDSCH release, or a PDSCH that is scheduled by a DCI format 1_0 and if
-    the UE is configured with one serving cell, and

-    [image: image192.png]


, and

-    PDSCH-CodeBlockGroupTransmission is provided to the UE
the UE generates HARQ-ACK information only for the transport block in the PDSCH or only for the SPS PDSCH release.

If a UE receives a SPS PDSCH, or a SPS PDSCH release, or a PDSCH that is scheduled by a DCI format 1_0 and if
-    the UE is configured with more than one serving cells, or

-    [image: image193.png]aM, )>1



, and

-    PDSCH-CodeBlockGroupTransmission is provided to the UE
the UE repeats [image: image194.png]


 times the HARQ-ACK information for the transport block in the PDSCH or for the SPS PDSCH release.

A UE does not expect to detect a DCI format switching a DL BWP within [image: image195.png]


 symbols prior to a first symbol of a PUCCH transmission where the UE multiplexes HARQ-ACK information, where [image: image196.png]


 is defined in Clause 9.2.3.
If a UE is provided dl-DataToUL-ACK, theA UE does not expect to be indicated by DCI format 1_0 a slot timing value for transmission of HARQ-ACK information that does not belong to the intersection of the set of slot timing values {1, 2, 3, 4, 5, 6, 7, 8} and a first, second or union of first and second set of slot timing values, where first set is provided by dl-DataToUL-ACK for the active DL BWP of a corresponding serving cell. if the UE is provided dl-DataToUL-ACK and second set of slot timing values provided by dl-DataToUL-ACK-ForDCI-Format1_2-r16 for the active DL BWP of a corresponding serving cell if the UE is provided dl-DataToUL-ACK-ForDCI-Format1_2-r16.

If an occasion for a candidate PDSCH reception can be in response to a PDCCH with DCI format 1_1 or DCI format 1_2 and if maxNrofCodeWordsScheduledByDCI indicates reception of two transport blocks, when the UE receives a PDSCH with one transport block, the HARQ-ACK information is associated with the first transport block and the UE generates a NACK for the second transport block if harq-ACK-SpatialBundlingPUCCH is not provided and generates HARQ-ACK information with value of ACK for the second transport block if harq-ACK-SpatialBundlingPUCCH is provided.

A UE determines [image: image197.png]GACK GACK  SACK
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 HARQ-ACK information bits, for a total number of [image: image198.png]


 HARQ-ACK information bits, of a HARQ-ACK codebook for transmission in a PUCCH according to the following pseudo-code. In the following pseudo-code, if the UE does not receive a transport block or a CBG, due to the UE not detecting a corresponding DCI format 1_0, or DCI format 1_1 or DCI format 1_2, the UE generates a NACK value for the transport block or the CBG. The cardinality of the set [image: image199.png]


 defines a total number [image: image200.png]M,



 of occasions for PDSCH reception or SPS PDSCH release for serving cell [image: image201.png]


 corresponding to the HARQ-ACK information bits.
*** Unchanged text is omitted ***

 

If [image: image202.png]Oyex +0g +0,q <11



, the UE determines a number of HARQ-ACK information bits [image: image203.png]Mygapg.ack.



 for obtaining a transmission power for a PUCCH, as described in Clause 7.2.1, as [image: image204.png]! Mgt
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is the number of transport blocks the UE receives in PDSCH reception occasion [image: image206.png]


 for serving cell [image: image207.png]


 if harq-ACK-SpatialBundlingPUCCHand PDSCH-CodeBlockGroupTransmission are not provided, or the number of transport blocks the UE receives in PDSCH reception occasion [image: image208.png]


 for serving cell [image: image209.png]


 if PDSCH-CodeBlockGroupTransmission is provided and the PDSCH reception is scheduled by a DCI format 1_0 or DCI format 1_2, or the number of PDSCH receptions if harq-ACK-SpatialBundlingPUCCH is provided or SPS PDSCH release in PDSCH reception occasion [image: image210.png]


 for serving cell [image: image211.png]


 and the UE reports corresponding HARQ-ACK information in the PUCCH.

-    [image: image212.png]


is the number of CBGs the UE receives in a PDSCH reception occasion [image: image213.png]


 for serving cell [image: image214.png]


 if PDSCH-CodeBlockGroupTransmission is provided and the PDSCH reception is scheduled by a DCI format 1_1 or DCI format 1_2 and the UE reports corresponding HARQ-ACK information in the PUCCH.

	ETRI
	We agree the proposal in principle, but more discussions regarding (a-d) and (b) would be helpful because the motivation of signalling two sets and the eventual combination might have more justifications.
 

We also agree with the Nokia's comment that clarifies the priority.


3.3. Proposals from the discussion

Since the companies need more time to consider the major scenario "Both DCI format 1_1 and 1_2 are configured", it seems not necessary to firstly adopt the TP for the case where either DCI format 1_1 or 1_2 is configured in this meeting, although it is agreeable now. Let us leave the discussion to the next meeting, and pursue a complete TP approved then.
Proposal:
Continue discussion in the next meeting for the Type 1 HARQ-ACK codebook construction in case both DCI format 1_1 and 1_2 are configured. Try to approve the complete TP in next meeting.

4. Conclusions
After long-time discussion, companies could not achieve compromise on either of the two options of Issue 1. This issue may be discussed in next meeting if it is addressed in Tdocs.
For Issue 2, the TP addressing the case where either DCI format 1_1 or 1_2 is configured is agreeable. But the discussion for the Type 1 HARQ-ACK codebook construction in case both DCI format 1_1 and 1_2 are configured needs to be continued in next meeting. The complete TP can be discussed and potentially agreed in next meeting.
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