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Introduction
In this contribution, we discuss remaining issues mainly on DL SPS enhancements for URLLC/IIoT. Especially, we provide our views on remaining issues listed in [2-4].

Discussions
1.1. Counting HARQ-ACKs for SPS PDSCH cancelled by dynamic SFI/DCI
In the last e-meeting, there is an issue raised and remains. According to current specification, PUCCH power control takes into account the number of information bit. However, if meaningful information bit  for HARQ-ACK is zero, and if there is no other meaningful information bit, PUCCH power control offset becomes minus infinity. For example, if UE fills NACK information due to cancelled PDSCH, it occupies HARQ-ACK codebook but  would not increase. Then  for the PUCCH would be zero if all HARQ-ACK in a PUCCH is for cancelled PDSCH.
Considering cases of minus infinity offset, there would be no UCI bit information need to be transmitted. Therefore, it would be reasonable not to transmit anything for those cases. In general sense, minus infinity transmit power offset means no transmission without regard to other power control terms and RRC parameter. In our view, current specification seems to work properly. 
Proposal 1: no specification change is needed for counting HARQ-ACKs bits for cancelled SPS PDSCH by dynamic SFI/DCI

1.2. SPS PDSCH release and SPS PDSCH receptions
In the last e-meeting, it was discussed to specify UE behavior when UE receives SPS PDSCH release in a slot having SPS PDSCH. As a result, following agreement was made [1]:
	Agreement
· At least, support the case that in a slot SPS release PDCCH is received before the end of the SPS PDSCH reception for the same SPS configuration corresponding to the SPS release PDCCH
· 1 bit HARQ-ACK is generated for SPS release and a UE does not expect to receive the SPS PDSCH if HARQ-ACKs for the SPS release and the SPS reception would map to the same PUCCH.
· FFS whether and how to support the HARQ-ACK for the SPS release and the SPS reception mapping to different PUCCHs
·  FFS whether and how to support the case that SPS release PDCCH is received after the end of the SPS PDSCH for the same SPS configuration

Agreement 
It is not supported that a SPS release PDCCH in a slot is received after the end of the SPS PDSCH reception in the slot for the same SPS configuration corresponding to the SPS release PDCCH if HARQ-ACKs for the SPS release and the SPS reception would map to the same PUCCH. 
· FFS: if HARQ-ACKs for the SPS release and the SPS reception mapping to different PUCCHs




According to above agreements, following two cases still remain as FFS:
· If the HARQ-ACK for the SPS release and the SPS reception mapping to different PUCCHs, 
· SPS release PDCCH is received after the end of the SPS PDSCH for the same SPS configuration corresponding to the SPS release PDCCH
· SPS release PDCCH is received before the end of the SPS PDSCH reception for the same SPS configuration corresponding to the SPS release PDCCH 

In that case, UE may be required to transmit HARQ-ACK for both SPS PDSCH and SPS release in different PUCCH resource. However, if SPS release PDCCH is handled in MAC immediately, UE may not need to receive SPS PDSCH or transmit HARQ-ACK for the SPS PDSCH. In our view, defining timeline of releasing SPS is problematic and would bring changes on UE implementation. At this stage, it is highly not desirable. 
[bookmark: _GoBack]In Rel-15 specification, SPS PDSCH release is regarded as a virtual PDSCH using same SLIV with corresponding SPS PDSCH at least in the perspective of type-1codebook construction. In this sense, SPS PDSCH release and SPS PDSCH reception having different PUCCH resource in the same slot could be regarded as a case of two PDSCHs using same SLIV with different K1, which is not supported in Rel-15. If there is no critical reason to support this case, we would like to suggest to take safer way; not to support the case of different PUCCH for SPS release and SPS PDSCH. 
Proposal 2: It is not supported that a SPS release PDCCH is received in a slot where SPS PDSCH reception is configured for the same SPS configuration corresponding to the SPS release PDCCH if the HARQ-ACKs for the SPS release and the SPS reception mapping to different PUCCHs


1.3. HARQ-ACK codebook for SPS PDSCH with PDSCH aggregation
Following agreement was made in the last e-meeting [1]:
	Agreement
For Type-1 HARQ-ACK codebook, the set of MA,c occasions for candidate PDSCH receptions should be determined based on the maximum of the values of pdsch-AggregationFactor values, if provided in SPS-Config and/or PDSCH-Config, if provided.
· FFS: if RepNumR16 is provided
· For SPS PDSCH(s) with aggregation factor, UE generates A/N bits in the same way as in Rel-15 with pdsch- aggregation factor in Rel-15 with given set of MA,c occasions


For configured multiple aggregation factor, it was agreed to use maximum value to remove potential ambiguity of type-1 HARQ-ACK codebook construction. There was one FFS point on RRC parameter RepNumR16, which is for dynamic indication of number of repetition.
Based on the current specification, UE assume  if RepNumR16 is provided. Then, UE would construct HARQ-ACK codebook assuming no repetition. As identified in previous meetings, there could be a problem if the last PDSCH occasion is cancelled by TDD-UL-DL configuration. According to following specification, there is no restriction to slot format when dynamic PDSCH scheduling over multiple slot.
	From TS 38.213 11.1:
If a UE is scheduled by a DCI format 1_1 to receive PDSCH over multiple slots, and if tdd-UL-DL-ConfigurationCommon, or tdd-UL-DL-ConfigurationDedicated, indicate that, for a slot from the multiple slots, at least one symbol from a set of symbols where the UE is scheduled PDSCH reception in the slot is an uplink symbol, the UE does not receive the PDSCH in the slot.


Therefore, if the last transmission occasion of a PDSCH indicated with RepNumR16 is cancelled by tdd-UL-DL-ConfigurationCommon, or tdd-UL-DL-ConfigurationDedicated, there would be no a HARQ-ACK bit for the PDSCH. To solve this problem, we suggest following two options. 
Proposal 3: Down-select one of following options:
· Option 1: UE does not expect to be scheduled by a DCI format scheduling the PDSCH reception ending in slot n indicates an entry in pdsch-TimeDomainAllocationList containing RepNumR16, if at least one symbol from a set of symbols where the UE is scheduled PDSCH reception in slot n is an uplink symbol.
· Option 2: if RepNumR16 is provided,  is a maximum value among pdsch-AggregationFactor in SPS-Config or PDSCH-Config and RepNumR16 in PDSCH-TimeDomainResourceAllocation

1.4. Potential ambiguity between SPS PDSCH release and codebook for SPS PDSCH receptions
There is remaining issue on on SPS release timeline and determination codebook for SPS PDSCH receptions. Currently, type-2 HARQ-ACK codebook is based on received PDCCH and activated SPS PDSCH configuration. It means type-2 HARQ-ACK codebook can be changed depending on when SPS PDSCH is released. 
Figure 1 and 2 shows timeline of releasing SPS PDSCH. According to TS 38.321, UE release SPS PDSCH once SPS release is received. Based on that, in figure 1, if UE received SPS release between SPS PDSCH #3 and #4, UE may assume SPS PDSCH #4 is release so that no PUCCH is transmitted for SPS PDSCH#4.  

[image: ]
Figure 1: an example of SPS release timeline
On the other hand, figure 2 shows the case when SPS PDSCH release has different K1 timing from SPS PDSCH. In this case, SPS configuration is release at slot n-1 and UE should construct codebook with pre-released SPS configuration for slot n. It seems ambiguous UE behavior. 

[image: ]
Figure 2: an example of potential problem when SPS is released. 
Nonetheless, it is still questionable whether the ambiguity is real problem. As seen above, the issue can be solved if gNB carefully select proper K1 of SPS release DCI for corresponding configuration. Moreover, SPS PDSCH can be release by RRC configuration. Since it is hard to specify the end of RRC signaling transaction, UE PHY may work based on its status at that moment rather than based on when SPS PDSCH is actually released. In our view, it is not essential to specify SPS PDSCH timeline. 
Proposal 4: it is not necessary to specify timeline of SPS release DCI reception and codebook for SPS PDSCH receptions.

1.5. HARQ-ACK codebook construction only for SPS PDSCH reception when the last SPS PDSCH occasion is omitted
In the current specification, there is the description for PUCCH carrying HARQ-ACK of SPS PDSCH only. However, the description hasn’t covered the case of SPS configuration with aggregation factor. As a result, UE would make codebook only based on the last SPS PDSCH occasion per period per configuration. Similar to issue in section 2.3, there would be a problem if the last SPS PDSCH occasion is cancelled by semi-static TDD configuration.  
To solve above potential issue, a TP was provided in [4]. In this TP, UE constructs HARQ-ACK bits for each SPS configuration with considerations of corresponding aggregation factor. Alternatively, we can adopt same solution for section 2.3 if applicable. In our view, proposed solution is slightly better for SPS PDSCH codebook construction.   
Proposal 5: Adopt following TP for TS 38.213.
	----------------------------------------------------- Start of text proposal -----------------------------------------------------
9.1.2         Type-1 HARQ-ACK codebook determination
<unchanged text omitted>
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 for SPS PDSCH reception on serving cell  with HARQ-ACK information multiplexed on the PUCCH
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 {
a UE is configured to receive a SPS PDSCH in slot  for a SPS PDSCH configuration  on serving cell , and at least one the SPS PDSCH for the SPS PDSCH configuration is required to be received among overlapping SPS PDSCHs for each slot from slot   to slot   where N is provided by pdsch-AggregationFactor, in the SPS PDSCH configuration if configured or in pdsch-config otherwise, 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
<unchanged text omitted>
----------------------------------------------------- End of text proposal ------------------------------------------------------




Conclusions
In this contribution, UL enhancements for URLLC in unlicensed controlled environments were discussed, and the followings are proposed.
Proposal 1: no specification change is needed for counting HARQ-ACKs bits for cancelled SPS PDSCH by dynamic SFI/DCI
Proposal 2: It is not supported that a SPS release PDCCH is received in a slot where SPS PDSCH reception is configured for the same SPS configuration corresponding to the SPS release PDCCH if the HARQ-ACKs for the SPS release and the SPS reception mapping to different PUCCHs
Proposal 3: Down-select one of following options:
· Option 1: UE does not expect to be scheduled by a DCI format scheduling the PDSCH reception ending in slot n indicates an entry in pdsch-TimeDomainAllocationList containing RepNumR16, if at least one symbol from a set of symbols where the UE is scheduled PDSCH reception in slot n is an uplink symbol.
· Option 2: if RepNumR16 is provided,  is a maximum value among pdsch-AggregationFactor in SPS-Config or PDSCH-Config and RepNumR16 in PDSCH-TimeDomainResourceAllocation
Proposal 4: it is not necessary to specify timeline of SPS release DCI reception and codebook for SPS PDSCH receptions.
Proposal 5: Adopt following TP for TS 38.213.
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