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1. [bookmark: OLE_LINK13][bookmark: OLE_LINK14]Introduction 
In this contribution, we share our views on remaining issues mainly focus on SPS for URLLC, the discussion on intra-UE prioritization for DG vs. CG and CG vs. CG can be found in our companion contribution [1]. 
2. [bookmark: OLE_LINK6]Remaining issues for DL SPS
2.1. Specification Text removal or update in case of UE supporting 1 unicast PDSCH per slot
Based on the summary in [2], there is one remaining issue on whether it is better to remove or update the following specification text that is relevant to the collision handling of multiple SPS PDSCHs without associated PDCCH.
	TS 38.214 section 5.1        UE procedure for receiving the physical downlink shared channel
<Irrelevant text is omitted>
If a UE does not indicate a capability to receive more than one unicast PDSCH per slot, and if there is more than one PDSCH on a serving cell each without a corresponding PDCCH transmission in a slot, the UE is not required to receive a PDSCH among these PDSCHs other than one with the lowest configured sps-ConfigIndex on the serving cell.
<Irrelevant text is omitted>



The proposed update is as below:
	38.214 section 5.1        UE procedure for receiving the physical downlink shared channel
<Unchanged text is omitted>
If a UE does not indicate a capability to receive more than one unicast PDSCH per slot, and if there is more than one PDSCH on a serving cell each without a corresponding PDCCH transmission in a slot, after resolving overlapping with symbols in the slot indicated as uplink by tdd-ULDL-ConfigurationCommon, or by tdd-UL-DL-ConfigurationDedicated, the UE is not required to receive a PDSCH among these PDSCHs other than one with the lowest configured sps-ConfigIndex on the serving cell.
<Unchanged text is omitted>



From our perspective, we slightly prefer to remove above specification text since for UE incapable of the receiving more than one unicast PDSCH per slot, the related UE behavior is already captured by the following text [3].it is not necessary to duplicate the specification. 

	38.214 section 5.1        UE procedure for receiving the physical downlink shared channel
<Unchanged text is omitted>
If more than one PDSCH on a serving cell each without a corresponding PDCCH transmission are partially or fully overlapping in time in a slot, after resolving overlapping with symbols in the slot indicated as uplink by tdd-ULDL-ConfigurationCommon, or by tdd-UL-DL-ConfigurationDedicated, a UE receives one or more PDSCHs without corresponding PDCCH transmissions in the slot as specified below.
[bookmark: _Hlk39314234]‒    Step 0: set j=0, where j is the number of selected PDSCH(s) for decoding. Q is the set of activated PDSCHs without corresponding PDCCH transmissions within the slot
‒    Step 1: A UE receives one PDSCH with the lowest configured sps-ConfigIndex within Q, set j=j+1. Designate the received PDSCH as survivor PDSCH.
‒    Step 2: The survivor PDSCH in step 1 and any other PDSCH(s) overlapping (even partially) with the survivor PDSCH in step 1 are excluded from Q. 
‒    Step 3: Repeat step 1 and 2 until Q is empty or j is equal to the number of unicast PDSCHs in a slot supported by the UE 


Proposal 1: For the issue summarized in R1-2003000, it is preferred to remove the related text in the specification as TP1. 
	================== Beginning of text proposal 1 ===================

TS 38.214 section 5.1        UE procedure for receiving the physical downlink shared channel
<Irrelevant text is omitted>
If a UE does not indicate a capability to receive more than one unicast PDSCH per slot, and if there is more than one PDSCH on a serving cell each without a corresponding PDCCH transmission in a slot, the UE is not required to receive a PDSCH among these PDSCHs other than one with the lowest configured sps-ConfigIndex on the serving cell.
<Irrelevant text is omitted>
================== End of text proposal 1 ===================




2.2. TP for unnecessary restriction of at most 1 bit of HARQ-ACK feedback on a PUCCH for single SPS PDSCH configuration for type-2 codebook
Even if the UE is configured with a single SPS configuration in a cell group, due to the introduction of shorter SPS periodicity (e.g., 1 slot), it becomes possible for UE to transmit HARQ-ACK information for more than one SPS PDSCH reception in a same PUCCH when DL SCS is greater than UL SCS. Therefore, following TP is proposed.
	================== Beginning of text proposal 2 ===================
TS 38.213 v16.1.0
9.1.3.1            Type-2 HARQ-ACK codebook in physical uplink control channel 
<Unchanged text is omitted>
[image: ] for any [image: ]
Set [image: ] 
while [image: ]
if a single SPS PDSCH reception is activated for a UE and the UE is configured to receive a single SPS PDSCH in a slot [image: ] for serving cell [image: ], where [image: ] is the PDSCH-to-HARQ-feedback timing value for the SPS PDSCH on serving cell [image: ]
[image: ]
[image: ]= HARQ-ACK information bit associated with the SPS PDSCH reception
end if
[image: ];
end while
If multiple SPS PDSCH receptions are activated or there is more than one DL slot for SPS PDSCH receptions on a serving cell and the UE multiplexes corresponding HARQ-ACK information in the PUCCH in slot , the UE generates the HARQ-ACK information as described in Clause 9.1.2 and appends it to the [image: ] HARQ-ACK information bits.
<Unchanged text is omitted>
================== End of text proposal 2 ===================


Proposal 2: Adopt above TP2 in TS 38.213 section 9.1.3.1. 
2.3. SPS PDSCH release and SPS PDSCH reception within one slot 
According to [4], whether to support following cases where SPS release DCI and SPS PDSCH for the same configuration are received in the same slot need to be discussed firstly. 
· Case 1: In a slot, if SPS release DCI is received before the end of the SPS PDSCH for the same SPS configuration 
· Case 1-1: A UE is not required to receive the SPS PDSCH if HARQ-ACK for the SPS release and the SPS reception would map to different PUCCHs
· Expected consequence: separate HARQ-ACK bits but NACK for the SPS PDSCH?
· Case 1-2: A UE is not required to receive the SPS PDSCH if HARQ-ACK for the SPS release and the SPS reception would map to the same PUCCH
· Expected consequence: only 1 bit for SPS release
· Case 2: In a slot, if SPS release DCI is received after the end of the SPS PDSCH for the same SPS configuration 
· Case 2-1: SPS PDSCH is received if HARQ-ACK for the SPS release and the SPS reception would map to different PUCCHs 
· Expected consequence: Separate HARQ-ACK bits
· Case 2-2: A UE is not required to receive the SPS PDSCH if HARQ-ACK for the SPS release and the SPS reception would map to the same PUCCH
· Expected consequence: only 1 bit for SPS release
From our understanding, the above cases are mainly driven by the SPS configuration with 1-slot periodicity. Since for the SPS configuration with the periodicity of more than one slot, it is not necessary to send the SPS release DCI and SPS PDSCH within the same slot. When the SPS periodicity is one slot, case 2 does not make much sense to send the SPS PDSCH release after the end of SPS PDSCH within the same slot, because if for a given slot, if gNB still wants to schedule the SPS PDSCH, and send the SPS release DCI afterwards, the gNB can wait for the next slot to just send the SPS release DCI to avoid causing complex handling at the UE side; if for the slot, gNB wants to release the SPS, it should send the SPS release before the end of SPS PDSCH. Therefore, we propose to support case 1 and do not support case 2.
Proposal 3: 
· Support case 1 that in a slot, if SPS release DCI is received before the end of the SPS PDSCH for the same SPS configuration.
· Do not support case 2 that in a slot, if SPS release DCI is received after the end of the SPS PDSCH for the same SPS configuration
There are two sub-cases under case 1, UE behavior on the HARQ-ACK feedback for the not received SPS PDSCH is different. Irrespective of a UE having processing capability of more than one unicast PDSCH reception per slot or not, it should be the common understanding that if gNB plans to send the SPS release PDCCH in a slot, then the gNB will not schedule the SPS PDSCH in the same slot. So, from gNB perspective, it does not expect to receive the HARQ-ACK feedback for the released SPS PDSCH. From UE perspective, based on the last e-meeting email discussion, as long as the SPS release DCI is received before the end of the SPS PDSCH for the same SPS configuration, HARQ-ACK generation for SPS PDSCH can be interrupted, instead the 1-bit HARQ-ACK can be generated only for SPS release. Therefore, we for both case 1-1 and case 1-2, the expected consequences are the same: only 1 bit for SPS release.
Proposal 4: For a UE having processing capability of a single unicast PDSCH reception per slot and a UE having processing capability of more than one unicast PDSCH reception per slot, a UE is not required to receive the SPS PDSCH if HARQ-ACK for the SPS release and the SPS reception would map to different PUCCHs or the same PUCCH. UE generates only 1-bit HARQ-ACK for SPS release. 
2.4. HARQ-ACK codebook for SPS PDSCH with PDSCH aggregation 
Based on the summary in [3], there are some remaining issues on HARQ-ACK codebook for SPS PDSCH with PDSCH aggregation.

[bookmark: _Hlk40119792]For type 1 codebook, a UE determines a set of occasions for candidate PDSCH receptions or SPS PDSCH releases according to the pseudo-code quoted in the following, where some rows from the TDRA table will be precluded if for each slot from the first repetition to the last repetition, at least one symbol of the PDSCH time resource derived by row r is configured as UL. In NR Rel-15, is a value provided by pdsch-AggregationFactor. In Rel-16, PDSCH aggregation for SPS PDSCH is configured for per SPS configuration and can be different from that of dynamic PDSCH. According to the principle of type 1 codebook, the maximum of the values of pdsch-AggregationFactor values provided in SPS-Config and PDSCH-Config should be used so that the least number of rows are precluded and it is guaranteed that there is always a PDSCH occasion for HARQ-ACK feedback even when a PDSCH is transmitted in these slots with repetition of the maximum value.
	

For the set of slot timing values , the UE determines a set of  occasions for candidate PDSCH receptions or SPS PDSCH releases according to the following pseudo-code. A location in the Type-1 HARQ-ACK codebook for HARQ-ACK information corresponding to a SPS PDSCH release is same as for a corresponding SPS PDSCH reception.

Set  - index of occasion for candidate PDSCH reception or SPS PDSCH release

Set 

Set 


Set  to the cardinality of set 



Set k =0 – index of slot timing values , in descending order of the slot timing values, in set  for serving cell 

while  

if  

Set  – index of a DL slot within an UL slot

while  

Set  to the set of rows


Set  to the cardinality of 


Set  – index of row in set 




if slot  starts at a same time as or after a slot for an active DL BWP change on serving cell  or an active UL BWP change on the PCell and slot  is before the slot for the active DL BWP change on serving cell  or the active UL BWP change on the PCell 
; 
else 

while 





if the UE is provided tdd-UL-DL-ConfigurationCommon, or tdd-UL-DL-ConfigurationDedicated and, for each slot from slot  to slot , at least one symbol of the PDSCH time resource derived by row  is configured as UL where  is the k-th slot timing value in set , 

;
else

; 
end if
end while



Proposal 5: For type 1 HARQ-ACK codebook, is the maximum of the values of pdsch-AggregationFactor values provided in SPS-Config and PDSCH-Config in the pseudo-code of determining occasions for candidate PDSCH receptions or SPS PDSCH releases.
Proposal 6: Adopt TP3 in TS 38.213 section 9.1.2.1.
	[bookmark: _Ref505248562][bookmark: _Toc12021470][bookmark: _Toc20311582][bookmark: _Toc26719407][bookmark: _Toc29894840][bookmark: _Toc29899139][bookmark: _Toc29899557][bookmark: _Toc29917294][bookmark: _Toc36498168][bookmark: _Hlk40285470]================== Beginning of text proposal 3 ===================
TS 38.213 v16.1.0
9.1.2.1 Type-1 HARQ-ACK codebook in physical uplink control channel
For a serving cell [image: ], an active DL BWP, and an active UL BWP, as described in Clause 12, the UE determines a set of [image: ] occasions for candidate PDSCH receptions for which the UE can transmit corresponding HARQ-ACK information in a PUCCH in slot [image: ]. If serving cell [image: ] is deactivated, the UE uses as the active DL BWP for determining the set of [image: ] 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: ] associated with the active UL BWP
a)	If the UE is configured to monitor PDCCH for DCI format 1_0 and is not configured to monitor PDCCH for DCI format 1_1 on serving cell [image: ], [image: ] is provided by the slot timing values {1, 2, 3, 4, 5, 6, 7, 8} for DCI format 1_0
b)	If the UE is configured to monitor PDCCH for DCI format 1_1 for serving cell [image: ], [image: ] is provided by dl-DataToUL-ACK for DCI format 1_1
b)	on a set of row indexes [image: ] 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: ], start and length indicators SLIV, and PDSCH mapping types for PDSCH reception as described in [6, TS 38.214]
c)	on the ratio [image: ] between the downlink SCS configuration [image: ] and the uplink SCS configuration [image: ] provided by subcarrierSpacing in BWP-Downlink and BWP-Uplink for the active DL BWP and the active UL BWP, respectively
d)	if provided, on tdd-UL-DL-ConfigurationCommon and tdd-UL-DL-ConfigurationDedicated as described in Clause 11.1 
e)	if CA-slot-offset is provided, on and  for serving cell , or on  and  for the cell of PUCCH transmission, as described in [4, TS 38.211].
f) on , where  is the maximum of values of pdsch-AggregationFactor, if provided in SPS-Config and/or PDSCH-Config and no entry in pdsch-TimeDomainAllocationList includes RepNumR16 in PDSCH-TimeDomainResourceAllocation; otherwise, .
------------------------------------------------------- Unchanged Texts Omitted---------------------------------------------
while [image: ]
if the UE is provided tdd-UL-DL-ConfigurationCommon, or tdd-UL-DL-ConfigurationDedicated and, for each slot from slot [image: ] to slot [image: ], at least one symbol of the PDSCH time resource derived by row [image: ] is configured as UL where [image: ] is the k-th slot timing value in set [image: ], 
[image: ];
================== End of text proposal 3 ===================


For a SPS PDSCH reception ending in slot n, the UE transmits the PUCCH in slot n+k where k is provided by the PDSCH-to-HARQ_feedback timing indicator field. Since the reception of the last SPS PDSCH can be cancelled by semi-static/dynamic SFI or dynamic PDSCH, then it is needed to clarify the reception of the last SPS PDSCH is the last one before or after cancellation. To avoid ambiguity, the configured reception of the last SPS PDSCH before any cancellation can be considered.
Proposal 7: For a SPS PDSCH reception ending in slot n, the UE transmits the PUCCH in slot n+k, where reception of the last SPS PDSCH is the PDSCH reception before cancellation.
2.5. DL SPS skipping
In Rel-15, DL SPS is used for VoIP traffic and minimum periodicity of SPS is 10 ms. If DL SPS is configured, gNB will transmit SPS PDSCH in every SPS PDSCH occasion and UE needs to decode PDSCH in each occasion. 
For eURLLC in Rel-16, DL URLLC traffic needs to be supported. As agreed, short periodicity down to 1 slot is supported for DL SPS to reduce the latency. DL SPS is used by the network to reduce control overhead for such dense and periodic traffic. If there is DL quasi-periodic traffic with fixed packet size and low latency requirement, gNB can configured and activate a much shorter DL SPS periodicity for control overhead reduction. In such case, gNB may not need to transmit SPS PDSCH in each PDSCH occasion, i.e. gNB can skip SPS PDSCH transmission if there is no DL traffic. In such assumption, when UE is configured DL SPS, UE can perform DMRS detection in a PDSCH occasion to determine whether PDSCH is transmitted and and skip decoding SPS PDSCH in the PDSCH occasion when DMRS is not detected. It is beneficial for UE power saving. An example is shown in the Figure 6.


Figure 6: DL SPS with skipping
[bookmark: _Ref20989432]Proposal 8: gNB may skip the DL SPS PDSCH transmission and UE can perform DMRS detection in a PDSCH occasion and decode the PDSCH only when the corresponding DMRS is detected. 
3. [bookmark: OLE_LINK16][bookmark: _GoBack]Conclusion
In this contribution, we provide our views on other issues for URLLC. The proposals are summarized below.
Proposal 1: For the issue summarized in R1-2003000, it is preferred to remove the related text in the specification as TP1. 
Proposal 2: Adopt above TP2 in TS 38.213 section 9.1.3.1. 
Proposal 3: 
· Support case 1 that in a slot, if SPS release DCI is received before the end of the SPS PDSCH for the same SPS configuration.
· Do not support case 2 that in a slot, if SPS release DCI is received after the end of the SPS PDSCH for the same SPS configuration
Proposal 4: For a UE having processing capability of a single unicast PDSCH reception per slot and a UE having processing capability of more than one unicast PDSCH reception per slot, a UE is not required to receive the SPS PDSCH if HARQ-ACK for the SPS release and the SPS reception would map to different PUCCHs or the same PUCCH. UE generates only 1-bit HARQ-ACK for SPS release. 

Proposal 5: For type 1 HARQ-ACK codebook, is the maximum of the values of pdsch-AggregationFactor values provided in SPS-Config and PDSCH-Config in the pseudo-code of determining occasions for candidate PDSCH receptions or SPS PDSCH releases.
Proposal 6: Adopt TP3 in TS 38.213 section 9.1.2.1.
Proposal 7: For a SPS PDSCH reception ending in slot n, the UE transmits the PUCCH in slot n+k, where reception of the last SPS PDSCH is the PDSCH reception before cancellation.
Proposal 8: gNB may skip the DL SPS PDSCH transmission and UE can perform DMRS detection in a PDSCH occasion and decode the PDSCH only when the corresponding DMRS is detected. 
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