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Introduction
During RAN#87-e plenary, a new version of TS 38.213[1] has been approved. The objective of this document is to correct the remaining issues on PDCCH enhancements for URLLC.
Remaining issues on DCI size alignment
Distinguishing DCI format 0_2/1_2 and DCI format 0_0/1_0
In our view, a solution should be specified for this issue to avoid any future ambiguity, e.g. some zero-padding to DCI format 0_2/1_2 in case this issue happens to avoid any ambiguity at both the UE and the gNB sides. If we want to leave it to the gNB to handle it, since it has the flexibility to avoid the scenario where the DCI format 0_0/1_0 and DCI format 0_2/1_2 have the same size, then at least it should be clarified in the specification that the UE is not expected to have such configuration. 

Proposal 1:  For distinguishing DCI format 0_2/1_2 and DCI format 0_0/1_0 select one of the following two options:
· Alt-1: One zero-padding bit is added to DCI format 0_2/1_2 to differentiate DCI format 0_2/1_2 monitored in USS and DCI format 0_0/1_0 monitored in another USS.
· Alt-2: UE is not expected to be configured with DCI format 0_0/1_0 and DCI format 0_2/1_2 having the same size    
We support Alt-2 as it is friendly to the UE implementation and easier to specify but we are also fine with Alt-1 in case Alt-2 has no general consensus. 

Distinguishing DCI format 0_2/1_2 monitored in USS and DCI format 0_1/1_1 in another USS
From UE perspective, this issue should be clarified and specified to avoid any future ambiguity. Obviously, the objective can be accomplished in an efficient manner by gNB implementation but the UE behaviour in that case should be specified. 
One possible solution is to add one zero-padding bit to DCI format 0_1/1_1 to differentiate DCI format 0_2/1_2 monitored in USS and DCI format 0_1/1_1 monitored in another USS.
Although this solution could resolve the issue but it raises some concerns as it is not coherent with the two alternatives in Proposal#1. We need to adopt a coherent approach if we want to adopt zero-padding or any other solution for all the DCI size issues. This will simplify the UE implementation and reduce the alternatives to be supported at the gNB side. 
Therefore, we are objecting the proposal above as it is not coherent with the Proposal#1. 
We propose instead to adopt similar approach as in Alt-1 of Proposal#1: 

Proposal 2: For distinguishing DCI format 0_2/1_2 monitored in USS and DCI format 0_0/1_0 monitored in another USS select one of the following two options:
· Alt-1: One zero-padding bit is added to DCI format 0_2/1_2 to differentiate the new DCI formats monitored in USS and DCI format 0_0/1_0 monitored in another USS.
· Alt-2: The UE is not expected to be configured with DCI format 0_1/1_1 and DCI format 0_2/1_2 having the same size.
We support Proposal#2 Alt-2. We agree that there is significant flexibility in configuring these two DCIs which can allow the gNB to make sure DCI format 0_1/1_1 and DCI format 0_2/1_2 are having different sizes. But some specification is required to clarify that the UE is not expected to receive DCI format 0_1/1_1 and DCI format 0_2/1_2 having the same size.
Distinguishing DCI format 0_2/1_2 and DCI format 0_1/1_1 monitored in the same USS 
Similar to the previous issue, one possible solution is to add one zero-padding bit to DCI format 0_1/1_1 to differentiate DCI format 0_2/1_2 and DCI format 0_1/1_1 monitored in the same USS. 
We are opposing this solution for the same reasons mentioned already in the previous subsection.
We are therefore, as an alternative, supporting the proposal below for the same reasons mentioned previously:

Proposal 3: The UE is not expected to be configured with DCI format 0_1/1_1 and DCI format 0_2/1_2 having the same size.

Distinguishing DCI format 0_2/1_2 and DCI format 0_0/1_0
The following agreement has been made in RAN1#99:
Agreement:
When both DCI format 0_1/1_1 and DCI format 0_2/1_2 are configured to be monitored per BWP, a DCI format (from the formats 0_1/1_1/0_2/1_2) can be used to schedule PDSCH with different HARQ-ACK priorities or PUSCH with different priorities.
· This feature is UE optional 

The UE reports the support of the optional feature if it can support dynamic switching of priorities of HARQ-ACK/PUSCH via both of the pairs 0_1/1_1 or 0_2/1_2. 
However if the UE doesn’t support the feature 11-4a and is not capable of supporting dynamic switching of HARQ-ACK/PUSCH priority via both of the pairs 0_1/1_1 or 0_2/1_2, then the UE behaviour in this case is not yet specified and specification in RAN1 is needed to identify how the UE will determine the HARQ-ACK/PUSCH priorities. 
It is required to clarify what priority is indicated by DCI format 0_2/1_2 and 0_1/1_1 and how it is signalled to the UE for a UE that doesn’t support FG11-4a. 

Proposal 4: For a UE that doesn’t support FG11-4a, the UE doesn’t expected Priority indicator to be configured in both DCI formats (DCI formats 0_1/1_1 and DCI formats 0_2/1_2)
· The UE can be configured with priority indicator in either DCI formats 0_1/1_1 or DCI formats 0_2/1_2
Proposal 5: For a UE that doesn’t support FG11-4a, the UE doesn’t expect DCI formats 0_1/1_1 to schedule PDSCH with high priority HARQ-ACK or high priority PUSCH.

Determination of DCI field sizes for the case of two HARQ-ACK codebooks
In the RAN1#99 meeting, the following working assumption has been made:
Working assumption:
When the UE is configured with two HARQ-ACK codebooks at least for the case when only one of the two DCI formats (1_1 and 1_2 for DL, 0_1 and 0_2 for UL), configured to support two HARQ-ACK codebooks, is configured to be monitored by the UE, the bit width of the following fields is the maximum of the bit widths for the two configurations corresponding to the two HARQ-ACK codebooks. The necessary number of most significant zero bits can be added to a field to achieve the alignment. 
· PDSCH-to-HARQ_feedback timing indicator 
· Beta offset indicator 
· DAI
· CBGTI & CBGFI (if configured for low priority HARQ-ACK codebook for DCI format 1_1 and DCI format 0_1)
We propose to confirm the working assumption with the following update:
Proposal 6: 
If the UE is configured with dynamic priority indication for DCI formats 0_1, 0_2, 1_1 or 1_2 (using PriorityIndicator-ForDCIFormat0_1/1_1/0_2/1_2)When the UE is configured with two HARQ-ACK codebooks at least for the case when only one of the two DCI formats (1_1 and 1_2 for DL, 0_1 and 0_2 for UL), configured to support two HARQ-ACK codebooks, is configured to be monitored by the UE, the bit width of the following DCI fields is the maximum of the bit widths for the two configurations corresponding to the two HARQ-ACK codebooks. The necessary number of most significant zero bits can be added to a field to achieve the alignment. 
· PDSCH-to-HARQ_feedback timing indicator 
· Beta offset indicator 
· DAI
· CBGTI & CBGFI (if configured for the low priority HARQ-ACK codebook for DCI format 1_1 and DCI format 0_1)
· PRI 
The following observations should be taken into consideration when updating the working assumption: 
· Both R-15 and R-16 DCIs can schedule the same priority traffic.
· The PUCCH Resource Indicator bit-field (PRI) is also separate for different HARQ-ACK codebooks if UE is configured with two PUCCH configurations. It needs to be included in the bit-fields to be aligned.
· There is no need for bit-field alignment if the priority is not signalled in the DCI.

Changing the candidate RV values from {0, 3} to {0, 2} in case of 1 bit for Redundancy version for DCI format 0_2
We are fine with using RV{0,2} instead of {0,3} for DCI format 0_2. The gNB needs however to ensure low false alarm for DMRS detection when scheduling the retransmission using RV 2. 
Proposal 7: Use RV values of {0, 2} for DCI format 0_2.
Correction to DMRS transmission procedure for PUSCH scheduled by DCI format 0_2 (38.214, Sec. 6.1.4.2 & 6.2.2)
The issue was raised when the UE is configured to monitor DCI format 0_2 but dmrs-UplinkForPUSCH-MappingTypeA-ForDCIFormat0_2 and dmrs-UplinkForPUSCH-MappingTypeB-ForDCIFormat0_2 are not configured to the UE. In this case, the UE should follow the configuration of the fall-back DCI format 0_0 otherwise the non-fall-back DCI 0_1. 
Proposal 8: If the UE is not RRC configured with a DMRS configuration for DCI format 0_2, we are in favour of following the DMRS configuration of the DCI format 0_0 otherwise the DCI format 0_1. 
Removing CBG PUSCH additions to DCI format 0_1 (38.212, Sec. 7.3.1.1.2)
We are in favour of removing the addition of CBG based PUSCH to DCI format 0_1 in Sec. 7.3.1.1.2 of TS 38.212: 
[When two HARQ-ACK codebooks are configured for the same serving cell, if the bit width of the CBG transmission information in DCI format 0_1 for one HARQ-ACK codebook is not equal to that of the CBG transmission information in DCI format 0_1 for the other HARQ-ACK codebook, a number of most significant bits with value set to '0' are inserted to smaller CBG transmission information until the bit width of the CBG transmission information in DCI format 0_1 for the two HARQ-ACK codebooks are the same.]

The CBG Transmission Information bit-field (CBGTI) indicates the CBG(s) (re)transmitted and is determined by higher layer parameter maxCodeBlockGroupsPerTransportBlock for PUSCH.
 In the case of PUSCH scheduled by DCI format 0_1, the bit-fields in this DCI doesn’t depend on the number of HARQ-ACK codebooks configured to the UE since this DCI is for PUSCH scheduling and not for PDSCH scheduling. 

Proposal 9: Remove the addition of CBG based PUSCH to DCI format 0_1 in Sec. 7.3.1.1.2 of TS 38.212

Pi/2-BPSK for the new DMRS and DCI format 0_2
For pi/2-BPSK DMRS, it is already agreed in 100e-bis meeting that the pi/2-BPSK DMRS will be applied to PUSCH scheduled by DCI 0_2 and this issue could be removed from the list of open issues. 

Agreement
The text proposal in R1-2002791 is approved for the editor’s CRs for TS38.211 and TS38.212.

Proposal 10:  pi/2-BPSK DMRS, to be removed from the list of open issues.

PUCCH resource determination for reduced size of PRI field
PRI field in DCI format 1_2 can be configured as 0/1/2/3 bits. 
-	PUCCH resource indicator – 0 or 1 or 2 or 3 bits determined by higher layer parameter Numberofbits-forPUCCHresourceindicator-ForDCIFormat1_2
The issue raised is how to determine the PUCCH resource when it is without PRI (0 bits PRI field). In this case, we are in favour of using the first PUCCH resource configured in the set.

Proposal 11: When the PRI bit-field has 0 bits, select the first PUCCH resource configured in the set.

 Switching between Rel-15 and Rel-16 PDCCH
This issue is an optimization issue which aims at reducing the RRC signaling overhead. It could be handled by the gNB. But in case some companies want to discuss this topic, it is better to discuss it RAN2 as it aims to optimize the RRC signaling and has nothing to do with the RAN1 design. 

Proposal 12:  Switching between Rel-15 and Rel-16 PDCCH is an optimization of the RRC signalling and should be treated in RAN2 if needed.
 Whether/how to extend Rel-16 PDCCH monitoring capability to multi-TRP case      
Some companies noticed that R16 eMIMO also touched upon monitoring capability due to the introduction of multi-TRP operation. They simply want to extend the span-based monitoring capability to multi-TRP operation as well. Conceptually it should be straightforward, but the motivation is unclear. The monitoring capability is modified by R16 eMIMO WI due to introduction of multi-DCI based multi-TRP, but multi-DCI based multi-TRP is aimed for throughput, i.e., for eMBB. In multi-TRP operation, all enhancements for reliability (URLLC) are through single-DCI based operations (assuming ideal backhaul), which does not require any modification of R15 spec on monitoring capability. Also, we don’t think multi-TRP operation can help reduce latency. Thus, we do not see a use case for combining span-based monitoring capability and multi-DCI based multi-TRP.
To summarize, we think it is unnecessary to extend span-based monitoring capability to the multi-TRP case. 
But in case some companies want to discuss this topic, it is better to discuss it the eMIMO WI. 
Proposal 13: No need for combining of span-based PDCCH monitoring capability and multi-DCI based multi-TRP.
 UE behavior if the obtained span monitoring configuration is invalid     
After the UE has reported one or multiple (X,Y) span combinations, it is then configured by the gNB with a PDCCH configuration. If this configuration doesn’t comply with any of the reported (X,Y) combinations reported by the UE, then the UE behaviour in this case should be clarified. 
[bookmark: _GoBack]One possible option is to drop all the PDCCH monitoring configurations and consider it as an error case. The UE is not expected to be configured with a PDCCH monitoring configuration leading to invalid span monitoring configuration. The UE may fall-back to the monitoring configuration associated with CORESET 0. 

Conclusion
In this contribution, we have made few proposals for the DCI size alignment issue and many remaining PDCCH open issues. 
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