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Introduction
In this contribution, we discuss the remaining issues related to SPS enhancements, mainly including
· UE reception behavior in case of PDSCH collision
· HARQ-ACK codebook associated with only SPS PDSCH reception
· Type-1 HARQ-ACK codebook for only a SPS PDSCH reception
· Unnecessary restriction of at most 1 bit of HARQ-ACK feedback on a PUCCH for single SPS PDSCH configuration for type-2 codebook
· HARQ-ACK codebook size determination for type1 HARQ-ACK codebook
· Type 1 HARQ-ACK codebook in case of SPS PDSCH release and unicast PDSCH in a same slot
· Discussion on RAN2 LS R1-2003259 
UE reception behavior in case of PDSCH collision
In the RAN1#100bis e-meeting, there is a remaining issue on the issue 2.1 for SPS PDSCH collision handling [1]. 
For the paragraph in the specification on UE behavior in case of a UE supporting 1 unicast PDSCH per slot, there were three options provided by feature lead for further consideration in this meeting.
Option 1: Adopt the following text proposal for section 5.1 in TS 38.214: 
	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, 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>


 
Option 2: Adopt the following text proposal for section 5.1 in TS 38.214:
	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>


 
Option 3: Keep the paragraph (no spec change)
This option would not work properly. At least the text should take into account the aspect on conflict with semi-static UL. 
We are fine with either Option 1 or Option 2. Option1 avoids the redundant description which has been implicitly adopted in the agreed TP in last meeting. While Option 2 is more explicit for the case that UE does not indicate a capability to receive more than one unicast PDSCH per slot. Slightly, we prefer Option 2 to be adopted in specification.
Proposal 1: Option2 is preferred for the case that UE does not indicate a capability to receive more than one unicast PDSCH per slot. 

HARQ-ACK codebook associated with only SPS PDSCH reception
1.1 Type-1 HARQ-ACK codebook for only a SPS PDSCH reception
In 100bis e-meeting, one agreement [2] of Type-1 HARQ-ACK codebook for only a SPS PDSCH reception is:
Agreements:
	Update previous agreements by:
HARQ-ACK feedback for a SPS PDSCH is included in the HARQ-ACK codebook when the SPS PDSCH is cancelled by DCI/dynamic SFI in which case NACK is generated for the SPS PDSCH.
· For type-1 codebook, the main bullet is not applied if only a single HARQ-ACK bit, for an SPS PDSCH, is mapped on a PUCCH; otherwise, the main bullet is applied.
· For type-2 codebook, the main bullet is applied.




Feature lead suggested a tentative TP for approving in this meeting:
Tentative text proposal for section 9.1.2 in TS 38.213

	9.1.2  Type-1 HARQ-ACK codebook determination
<unnecessary part is omitted>
within the [image: cid:image002.png@01D61E3A.180D7580] occasions for candidate PDSCH receptions as determined in Clause 9.1.2.1, the UE determines a HARQ-ACK codebook only for the SPS PDSCH release or only for the PDSCH reception or only for the SPS PDSCH receptions according to corresponding [image: cid:image002.png@01D61E3A.180D7580] occasion(s) on respective serving cell(s), where the value of counter DAI in DCI format 1_0 is according to Table 9.1.3-1 and HARQ-ACK information bits in response to more than one SPS PDSCH receptions that the UE is configured to receive are ordered according to the following pseudo-code; otherwise, the procedures in Clause 9.1.2.1 and Clause 9.1.2.2 for a HARQ-ACK codebook determination apply.
<Unchanged text is omitted>
while  
Set  – SPS PDSCH configuration index: lower indexes correspond to lower RRC indexes of corresponding SPS configurations 
while 
Set  – slot index 
while 
if UE is configured to receive a SPS PDSCH in slot  for SPS PDSCH configuration  on serving cell , and except that the SPS PDSCH is not required to be received among overlapping SPS PDSCHs, if any according to [6, TS 38.214], or based on a UE capability for a number of PDSCH receptions in a slot according to [6, TS 38.214], or due to overlapping with a set of symbols indicated as uplink by tdd-ULDL-ConfigurationCommon, or by tdd-UL-DL-ConfigurationDedicated
 = HARQ-ACK information bit for this SPS PDSCH reception 
;
end if
;
end while
;
end while
;
end while
<Unchanged text is omitted>



We are fine with the TP proposed by FL, but some additional corrections are proposed as below.
The above TP proposed by FL has clarified that only for multiple SPS PDSCHs, the HARQ-ACK codebook is constructed in accordance with the pseudo-code of section 9.1.2 of TS38.213vg10, as specified below. For SPS PDSCH reception, one or multiple SPS PDSCH reception should be both supported in this TP.
The original description ‘SPS PDSCH receptions’ implies only multiple SPS PDSCH reception is permitted. So the green part highlighted in the below TP is proposed to be deleted, as the first ‘SPS PDSCH reception’ could include not only one SPS PDSCH reception but also multiple SPS PDSCH receptions from some companies viewpoint in last meeting discussion. 
And the second ‘SPS PDSCH reception’ is regarded as only one SPS PDSCH reception which in addition with the ‘one’. This is the fallback to only one SPS PDSCH reception consistent with the Rel-15 specification description.
	9.1.2	Type-1 HARQ-ACK codebook determination
...
If a UE reports HARQ-ACK information in a PUCCH only for 
-	a SPS PDSCH release indicated by DCI format 1_0 with counter DAI field value of 1, or
-	a PDSCH reception scheduled by DCI format 1_0 with counter DAI field value of 1 on the PCell, or 
-	SPS PDSCH receptions
within the [image: cid:image002.png@01D61E3A.180D7580] occasions for candidate PDSCH receptions as determined in Clause 9.1.2.1, the UE determines a HARQ-ACK codebook only for the SPS PDSCH release or only for the PDSCH reception or only for the one SPS PDSCH receptions according to corresponding [image: cid:image002.png@01D61E3A.180D7580] occasion(s) on respective serving cell(s), where the value of counter DAI in DCI format 1_0 is according to Table 9.1.3-1 and HARQ-ACK information bits in response to more than one SPS PDSCH receptions that the UE is configured to receive are ordered according to the following pseudo-code; otherwise, the procedures in Clause 9.1.2.1 and Clause 9.1.2.2 for a HARQ-ACK codebook determination apply.
<Unchanged text is omitted>
while  
Set  – SPS PDSCH configuration index: lower indexes correspond to lower RRC indexes of corresponding SPS configurations 
while 
Set  – slot index 
while 
if UE is configured to receive a SPS PDSCH in slot  for SPS PDSCH configuration  on serving cell , and except that the SPS PDSCH is not required to be received among overlapping SPS PDSCHs, if any according to [6, TS 38.214], or based on a UE capability for a number of PDSCH receptions in a slot according to [6, TS 38.214], or due to overlapping with a set of symbols indicated as uplink by tdd-ULDL-ConfigurationCommon, or by tdd-UL-DL-ConfigurationDedicated
 = HARQ-ACK information bit for this SPS PDSCH reception 
;
end if
;
end while
;
end while
;
end while
<Unchanged text is omitted>


Note: red part is the original change from FL.
Proposal 2: Agree the tentative TP by FL with additional changes to include the case of one SPS PDSCH reception.

1.2 Unnecessary restriction of at most 1 bit of HARQ-ACK feedback on a PUCCH for single SPS PDSCH configuration for type-2 codebook
Regarding the agreement [2] of last e-meeting, the restriction on transmitting HARQ-ACK information for more than one SPS PDSCH reception in a same PUCCH is removed. In case of single SPS configuration in a cell group, it is possible that multiple HARQ-ACK bits are to be transmitted in the same PUCCH considering mixed numerology case (e.g., DL SCS > UL SCS). 
	Agreement 2-2-4
Adopt the following text proposal for section 9.1 in TS 38.213:
	9.1      HARQ-ACK codebook determination	
<Unchanged text is omitted>
A UE does not expect to be indicated to transmit HARQ-ACK information for more than one SPS PDSCH reception in a same PUCCH if the UE is provided a single SPS PDSCH configuration in a cell group.






For the same intention of the agreement, it is possible that multiple HARQ-ACK bits are to be transmitted in the same PUCCH for type-2 HARQ-ACK codebook. So the restriction of at most 1 bit of HARQ-ACK feedback on a PUCCH for single SPS PDSCH configuration for type-2 codebook is not needed either. 
The below TP is proposed to remove the restriction.

	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 SPS PDSCH in a slot [image: ] for serving cell [image: ], where [image: ] is the PDSCH-to-HARQ-feedback timing value for SPS PDSCH on serving cell [image: ]
[image: ]
[image: ]= HARQ-ACK information bit associated with the SPS PDSCH reception
end if
[image: ];
end while
If one or multiple SPS PDSCH receptions are activated for a UE 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>



The first part revision in the TP is to remove the restriction of at most 1 bit of HARQ-ACK feedback on a PUCCH for single SPS PDSCH configuration for type-2 codebook. 
The second part revision in the TP is to generate HARQ-ACK bit for the case that only one HARQ-ACK bit is to be transmitted in the PUCCH for type-2 HARQ-ACK codebook with the same approach for multiple HARQ-ACK bits generation.
Proposal 3: The above TP is proposed to remove the restriction of at most 1 bit of HARQ-ACK feedback on a PUCCH for single SPS PDSCH configuration for type-2 codebook. 

1.3 HARQ-ACK codebook size determination for type1 HARQ-ACK codebook
In last e-meeting, there is an agreement [2] to avoid the misleading that HARQ-ACK bit for an SPS PDSCH not associated with a PUCCH may be also included in the HARQ-ACK codebook for the PUCCH transmission.
	Agreements:
Adopt the following text proposal for section 9.1.2 in TS 38.213:
	while 
if UE is configured to receive a SPS PDSCH in slot  for SPS PDSCH configurations on serving cell , and the SPS PDSCH is required to be received among overlapping SPS PDSCHs, if any according to [6, TS 38.214], or based on a UE capability for a number of PDSCH receptions in a slot according to [6, TS 38.214] 
and if HARQ-ACK for the SPS PDSCH is associated with the PUCCH
 = HARQ-ACK information bit for this SPS PDSCH reception 
;
end if
;
end while






The agreement above implies that the HARQ-ACK information bits which to be constructed into one HARQ-ACK codebook are associated with the different SPS PDSCHs in slots corresponding to the same PUCCH. And the UE HARQ-ACK information bits generation should be based on the configured SPS PDSCHs but not activated SPS PDSCH.
But if one of the configured SPS PDSCH is not activated, how UE knows the PUCCH resource for this configured inactive SPS PDSCH, as the k1 value should be obtained from the SPS activation DCI. If UE doesn’t know the PUCCH resource for the inactive SPS PDSCH, how UE can generate the HARQ-ACK codebook based on the correct codebook size carried in the same PUCCH? 
In the below example figure, SPS0 is active and k1 value equals 2 derived from the activation DCI. But SPS1 is not active, UE doesn’t know the exact k1 value from the SPS1 activation DCI, the k1 value could be 2 or 3 or any other values in k1 set. This causes the ambiguity for HARQ-ACK codebook generation in one PUCCH.
[image: ]

One simple way regardless whether the SPS PDSCHs are active is to determine HARQ-ACK codebook size based on all k1 values in the k1 set configured from the RRC signaling PUCCH-config. It is possible for one PUCCH to correspond to more than one k1 value as the k1 set may include several k1 values. The HARQ-ACK codebook size is determined based on all the possible SPS PDSCHs in the slot n-k1 according to the k1 values in k1 set for the PUCCH slot n.
We propose the below TP to clearly define the parameter  to the number of DL slot for the SPS PDSCH reception derived from the k1 values in k1 set.
	Set  to the number of serving cells configured to the UE
Set  to the number of SPS PDSCH configuration configured to the UE for serving cell 
Set  to the number of DL slots n-k1 which k1 is from the k1 set for SPS PDSCH reception on serving cell  with HARQ-ACK information multiplexed on the PUCCH in slot n
Set  – HARQ-ACK information bit index
Set  – serving cell index: lower indexes correspond to lower RRC indexes of corresponding cell
while  
Set  – SPS PDSCH configuration index: lower indexes correspond to lower RRC indexes of corresponding SPS configurations 
while 
Set  – slot index 
while 
if UE is configured to receive a SPS PDSCH in slot  for SPS PDSCH configuration  on serving cell , and the SPS PDSCH is required to be received among overlapping SPS PDSCHs, if any according to [6, TS 38.214], or based on a UE capability for a number of PDSCH receptions in a slot according to [6, TS 38.214] , and
HARQ-ACK information for the SPS PDSCH is associated with the PUCCH
 = HARQ-ACK information bit for this SPS PDSCH reception 
;
end if
;
end while
;
end while
;
end while




Proposal 4: The above TP is proposed for type-1 HARQ-ACK codebook size determination.

Type 1 HARQ-ACK codebook in case of SPS PDSCH release and unicast PDSCH in a same slot
For Type-1 HARQ-ACK codebook in Rel-15, a UE does not expect to receive SPS PDSCH release and unicast PDSCH in a same slot if the UE does not indicate a capability to receive more than one unicast PDSCH per slot, as specified below. 
	if the UE does not indicate a capability to receive more than one unicast PDSCH per slot and [image: ], 
[image: ]; 
[image: ];
The UE does not expect to receive SPS PDSCH release and unicast PDSCH in a same slot;


In Rel-16, as the SPS configuration could be 1-slot periodicity, it is possible that SPS PDSCH release and unicast PDSCH could be in a same slot.
In RAN1#100bis e-meeting, the above issue has been discussed [2]. FL suggests two options as below, but it seems far away from convergence for this topic.
Proposal 2-1 from FL:
For a UE not indicating a capability to receive more than one unicast PDSCH per slot, 
· Option 1: Support PDSCH and SPS release in the same slot if their corresponding HARQ-ACK feedback are reported in different PUCCHs.
· Option 2: If a UE is configured to receive at least one SPS PDSCH in a slot on a serving cell, at least for same-carrier scheduling case,
· if a PDCCH with SPS PDSCH release including an SPS configuration with the lowest configuration index among the SPS configuration(s) configured to be received in the slot is received in the slot, only HARQ-ACK corresponding to the PDCCH with SPS PDSCH release is generated
· The UE is not expected to receive the PDCCH with SPS PDSCH release such that the PDCCH ends after the last symbol of the SPS PDSCH of an SPS configuration with the lowest configuration index among the SPS configuration(s) configured to be received in the slot
· The UE is not expected to receive a PDCCH with SPS PDSCH release which does not include an SPS configuration with the lowest configuration index among the SPS configuration(s) configured to be received in the slot
· FFS cross-carrier scheduling case
In the open issue listed in [2], FL raised some cases and questions to be answered as below.
It seems that the issue is how to handle the scenario where SPS release DCI and SPS PDSCH for the same configuration are received in the same slot. This scenario can happen at least if 1 slot periodicity is configured. 
	In this scenario, we will face the following cases:
· 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



Now the question would be which cases are to be allowed. In FL’s understanding, these cases need to be discussed for both UE having processing capability of a single unicast PDSCH reception per slot and UE having processing capability of more than one unicast PDSCH reception per slot (even though the final restriction/result may be different depending on UE type). 
Q1: Which cases are to be disallowed? For any case(s) disallowed, what is the expected UE behaviour on HARQ-ACK feedback (especially please provide your feedback if you disagree with the above observation on the expected consequence). 
[Answer]: Firstly, case 2 doesn’t make sense, it should be disallowed. There is no benefit from case 2, gNB should avoid this case. For example, if SPS release DCI is after the end of the SPS PDSCH for the same SPS configuration in the same slot, the SPS release DCI could be delayed to the next slot and before SPS PDSCH. 
Case 1 is a good starting point to be discussed. For case 1-1, the HARQ-ACK of SPS release DCI and HARQ-ACK of SPS PDSCH will be transmitted in different PUCCHs in different slot or different PUCCHs in different sub-slots. There is no need to restrict the simultaneously reception of SPS release and SPS PDSCH. For example, release DCI and SPS PDSCH are in slot n, the HARQ-ACK of release DCI can be transmitted in slot n+2, and interval value 2 is obtained through release DCI. The HARQ-ACK of SPS PDSCH can be transmitted in slot n+3, and interval value 3 is obtained through the activated DCI.
For case 1-2, only 1 HARQ-ACK bit for SPS release is a straightforward way, obviously, the HARQ-ACK of the SPS PDSCH will not generated, and retransmission of this PDSCH will be necessary. So we can also consider the HARQ-ACK bit bundling between the SPS release DCI and SPS PDSCH to simultaneously transmit the HARQ-ACK of SPS release and SPS PDSCH. For example, when the UE is configured to receive the SPS PDSCH and SPS release DCI in a slot, the UE may use the bundling mechanism for HARQ-ACK information generation.  If the UE detects that the SPS PDSCH corresponding to the SPS release DCI is actually transmitted in the slot regardless whether the SPS PDSCH is successfully received or not, the UE generates 1-bit HARQ-ACK by bundling the HARQ-ACK information of SPS release and the SPS PDSCH, otherwise, UE generates only the 1-bit HARQ-ACK for the SPS release. The UE can detects whether the SPS PDSCH is actually transmitted by detecting the DMRS associated with the SPS PDSCH.
So we proposed to change the statement of case 1 as below:
	· 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 can 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 one HARQ-ACK bit bundling between the SPS release DCI and SPS PDSCH, if the UE detects that the SPS PDSCH corresponding to the SPS release DCI is actually transmitted in the slot, otherwise, UE generates only the 1-bit HARQ-ACK for the SPS release.




Q2: Do you think how to handle the cases above should be differentiated between 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? If so, please provide your reason, and specific solution. 
[Answer]: No need to differentiate the lower processing capability of a single unicast PDSCH reception per slot and higher capability of more than one unicast PDSCH reception per slot. The key issue is the SPS release DCI and SPS PDSCH occur in one slot. The capability of processing whether one or more than one unicast PDSCH reception doesn’t affect the capability of DCI reception.  
Proposal 5: 
A UE can receive the SPS PDSCH if HARQ-ACK for the SPS release and the SPS reception would map to different PUCCHs; 
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
Adopt the following case:
	· 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 can 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 one HARQ-ACK bit bundling between the SPS release DCI and SPS PDSCH, if the UE detects that the SPS PDSCH corresponding to the SPS release DCI is actually transmitted in the slot, otherwise, UE generates only the 1-bit HARQ-ACK for the SPS release.




Discussion on RAN2 LS R1-2003259
RAN2 has agreed that there can be situations where MAC delivers two MAC PDUs for the two conflicting grants to PHY sequentially when the conflicting grants have the same L1 priority, and the second MAC PDU carries data with higher LCH priority (due to e.g. late traffic arrival) than the first MAC PDU. From RAN2’s understanding that PHY may not transmit this second PDU, e.g. the PUSCH of a dynamic grant would always prioritize the PUSCH of a conflicting configured grant with the same L1 priority regardless of the LCH priority of carried data. Hence, there is a gap between RAN1 and RAN2 that has to be resolved.
A LS [3] is sent to RAN1 to align the operation between RAN2 and RAN1, two possible options are addressed for this gap.
1. RAN2 changes MAC specification to accommodate current PHY behaviour. With this option, MAC will avoid providing second MAC PDU with the same L1 priority to PHY, meaning that PHY would transmit the packet with lower LCH priority data. 
2. RAN1 changes PHY specification to accommodate current MAC behaviour of prioritizing the second MAC PDU provided from MAC. 
The original intention of RAN2 agreement is to prioritize the second MAC PDU with higher LCH priority for PHY layer transmission. But PHY layer has no mechanism to handle the CG PUSCH collision with the same L1 priority. Obviously, if UE wants to drop the PUSCH with the first MAC PDU and prioritize the PUSCH with the second MAC PDU, the time line of cancellation should be considered and this will not guarantee 100% to drop the CG PUSCH which MAC layer expects. Furthermore, if the UCI is multiplex with the CG PUSCH with the first MAC PDU, whether to drop the UCI is a question to be solved. All the issues to be handled will need extra standard work load and perhaps impossible to be finished in the R16 CR stage.
The pros of prioritizing the second MAC PDU is to accelerate the PUSCH with higher LCH priority, but the cons is delaying the PUSCH with lower LCH priority to a later time even the PUSCH comes firstly. Actually the prioritizing of the second MAC PDU with higher LCH priority seems likely the optimization but not essential issue to be solved.
So the PHY standard work is not preferred for this, and option1 is the better choice. UE is not expected the MAC layer provides second MAC PDU with the same L1 priority to PHY.
Proposal 6: UE is not expected the MAC layer provides second MAC PDU with the same L1 priority to PHY. Option1 is preferred. 

Conclusion
According to the analysis given above, we have the following proposals:
Proposal 1: Option2 is preferred for the case that UE does not indicate a capability to receive more than one unicast PDSCH per slot. 
Adopt the following text proposal for section 5.1 in TS 38.214:
	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>


 
[bookmark: _GoBack]Proposal 2: Agree the tentative TP by FL with additional changes to include the case of one SPS PDSCH reception.
	9.1.2	Type-1 HARQ-ACK codebook determination
...
If a UE reports HARQ-ACK information in a PUCCH only for 
-	a SPS PDSCH release indicated by DCI format 1_0 with counter DAI field value of 1, or
-	a PDSCH reception scheduled by DCI format 1_0 with counter DAI field value of 1 on the PCell, or 
-	SPS PDSCH receptions
within the [image: cid:image002.png@01D61E3A.180D7580] occasions for candidate PDSCH receptions as determined in Clause 9.1.2.1, the UE determines a HARQ-ACK codebook only for the SPS PDSCH release or only for the PDSCH reception or only for the one SPS PDSCH receptions according to corresponding [image: cid:image002.png@01D61E3A.180D7580] occasion(s) on respective serving cell(s), where the value of counter DAI in DCI format 1_0 is according to Table 9.1.3-1 and HARQ-ACK information bits in response to more than one SPS PDSCH receptions that the UE is configured to receive are ordered according to the following pseudo-code; otherwise, the procedures in Clause 9.1.2.1 and Clause 9.1.2.2 for a HARQ-ACK codebook determination apply.



Proposal 3: The TP is proposed to remove the restriction of at most 1 bit of HARQ-ACK feedback on a PUCCH for single SPS PDSCH configuration for type-2 codebook. 
	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 SPS PDSCH in a slot [image: ] for serving cell [image: ], where [image: ] is the PDSCH-to-HARQ-feedback timing value for SPS PDSCH on serving cell [image: ]
[image: ]
[image: ]= HARQ-ACK information bit associated with the SPS PDSCH reception
end if
[image: ];
end while
If one or multiple SPS PDSCH receptions are activated for a UE 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>



Proposal 4: The above TP is proposed for type-1 HARQ-ACK codebook size determination.

	Set  to the number of serving cells configured to the UE
Set  to the number of SPS PDSCH configuration configured to the UE for serving cell 
Set  to the number of DL slots n-k1 which k1 is from the k1 set for SPS PDSCH reception on serving cell  with HARQ-ACK information multiplexed on the PUCCH in slot n
Set  – HARQ-ACK information bit index
Set  – serving cell index: lower indexes correspond to lower RRC indexes of corresponding cell
while  
Set  – SPS PDSCH configuration index: lower indexes correspond to lower RRC indexes of corresponding SPS configurations 
while 
Set  – slot index 
while 
if UE is configured to receive a SPS PDSCH in slot  for SPS PDSCH configuration  on serving cell , and the SPS PDSCH is required to be received among overlapping SPS PDSCHs, if any according to [6, TS 38.214], or based on a UE capability for a number of PDSCH receptions in a slot according to [6, TS 38.214] , and
HARQ-ACK information for the SPS PDSCH is associated with the PUCCH
 = HARQ-ACK information bit for this SPS PDSCH reception 
;
end if
;
end while
;
end while
;
end while




Proposal 5: 
A UE can receive the SPS PDSCH if HARQ-ACK for the SPS release and the SPS reception would map to different PUCCHs; 
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
Adopt the following case:
	· 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 can 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 one HARQ-ACK bit bundling between the SPS release DCI and SPS PDSCH, if the UE detects that the SPS PDSCH corresponding to the SPS release DCI is actually transmitted in the slot, otherwise, UE generates only the 1-bit HARQ-ACK for the SPS release.




Proposal 6: UE is not expected the MAC layer provides second MAC PDU with the same L1 priority to PHY. Option1 in LS from RAN2 is preferred. 
Reference
[1] 3GPP RAN1#100bis e-meeting, R1-2003000, Outcome of [100e-NR-L1enh_URLLC-IIoTenh-01], Moderator (LG Electronics). 
[2] 3GPP RAN1#100bis e-meeting, R1-2003001, Outcome of [100e-NR-L1enh_URLLC-IIoTenh-02], Moderator (LG Electronics).
[3] 3GPP RAN1#101 e-meeting, R1-2003259, LS on Intra-UE Prioritization, RAN2. 
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