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[bookmark: _Ref521334010]Introduction
At RAN1#99 meeting, majority of issues on PDCCH enhancement for URLLC were fixed after good discussion. New DCI formats have been completely defined with all functional bit fields. For PDCCH monitoring capability, it was agreed that only one PDCCH monitoring capability is supported for a specific cell. There are still some open issues on PDCCH monitoring capability, e.g. how to handle PDCCH overbooking and how to determine the maximum number of non-overlapping CCEs within a span. In this contribution, we discuss the open issues and give our preference.
Remaining issues for new DCI formats
At the last meeting, the following working assumption was achieved:
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 the low priority HARQ-ACK codebook for DCI format 1_1 and DCI format 0_1)















It should be noticed that it has been agreed that a DCI format can be used to schedule PDSCH with different HARQ-ACK priorities or PUSCH with different priorities. Correspondingly, the required bit width of the above bit fields may be unequal for different HARQ-ACK priorities or PUSCH with different priorities. It is straightforward to confirm the above working assumption. 

Proposal 1: Confirm the following working assumption:
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 the low priority HARQ-ACK codebook for DCI format 1_1 and DCI format 0_1)

As agreed during the previous meetings, most of the bit fields included in a new DCI format are configurable. In the other words, the payload size of a new DCI format can be smaller than or larger than or equal to that of a fallback DCI format. Although there is an identifier in each DCI format, it can only be used to indicate whether this DCI format is scheduling UL data or DL data.  Once the fallback DCI format and new DCI format has same payload size, UE cannot differentiate two different DCI formats and misunderstanding happens between gNB and UE. The same issue also exists in the case new DCI format and the non-fallback DCI format has the same size. In order to guarantee a common understanding between gNB and UE, a padding bit can be appended to the new DCI format once its payload size is equal to that of a legacy fallback DCI format. Similarly, a padding bit can also be appended to the non-fallback DCI format once its payload size is equal to that of a new DCI format. We provide the following text proposal to solve the issue identified in this section.
Proposal 2: If a new DCI format has the same payload size as that of a fallback DCI format, one bit is appended to the new DCI format. If a non-fallback DCI format has the same payload size as that of a new DCI format, one bit is appended to the non-fallback DCI format. A corresponding TP is as below.
TP for Sec. 7.3.1.0 of 38.212 v16.0.0
<Unchanged text omitted>
Step 2A:
-	Determine DCI format 0_2 monitored in a UE-specific search space according to clause 7.3.1.1.3.
-	Determine DCI format 1_2 monitored in a UE-specific search space according to clause 7.3.1.2.3. 
-	For a UE configured with supplementaryUplink in ServingCellConfig in a cell, if PUSCH is configured to be transmitted on both the SUL and the non-SUL of the cell and if the number of information bits in format 0_2 for the SUL is not equal to the number of information bits in format 0_2 for the non-SUL, zeros shall be appended to smaller format 0_2 until the payload size equals that of the larger format 0_2.
-	[If the size of DCI format 0_2 monitored in a UE-specific search space equals that of a DCI format 0_0/1_0 monitored in another UE-specific search space, one bit of zero padding shall be appended to DCI format 0_2.]
-	[If the size of DCI format 1_2 monitored in a UE-specific search space equals that of a DCI format 0_0/1_0 monitored in another UE-specific search space, one bit of zero padding shall be appended to DCI format 1_2.]
Step 2B:
-	If the size of DCI format 0_1 monitored in a UE-specific search space equals that of a DCI format 0_2 monitored in another UE-specific search space, one bit of zero padding shall be appended to DCI format 0_1.
-	If the size of DCI format 1_1 monitored in a UE-specific search space equals that of a DCI format 1_2 monitored in another UE-specific search space, one bit of zero padding shall be appended to DCI format 1_1.
<Unchanged text omitted>
The UE is not expected to handle a configuration that, after applying the above steps, results in
<Unchanged text omitted>
-	[the size of DCI format 0_0 in a UE-specific search space is equal to DCI format 0_2 in another UE-specific search space; or]
-	[the size of DCI format 1_0 in a UE-specific search space is equal to DCI format 1_2 in another UE-specific search space.; or]
-	the size of DCI format 0_2 in a UE-specific search space is equal to DCI format 0_1 in another UE-specific search space; or
-	the size of DCI format 1_2 in a UE-specific search space is equal to DCI format 1_1 in another UE-specific search space.













































For frequency domain resource allocation indicator in new DCI format, it was agreed to introduce a new RRC parameter to configure the scheduling granularity for frequency resource allocation type 1 and the detail values are also approved. 

The nominal RBG partition for both uplink and downlink is achieved by the following procedure in an active BWP:
· 
the size of the first RBG is ,
· 

the size of last RBG is if  and P otherwise,
· the size of all other RBGs is P.
The intention is to achieve the same partition with PRG and improve the resource utilization. The same mechanism should be applied to resource allocation type 1 with configurable granularity in order to align with the nominal RBG and PRG.

Proposal 3: VRB group partition should follow the same mechanism applied to RBG. Two TPs corresponding to TS38.212 and TS38.214 are shown as below.
TP for Sec. 7.3.1 of 38.212 v16.0.0
<Unchanged text omitted>
[bookmark: _Toc29326609][bookmark: _Toc29327759]7.3.1.1.3	Format 0_2
Frequency domain resource assignment – number of bits determined by the following:
-	 bits if only resource allocation type 0 is configured, where  is defined in Clause 6.1.2.2.1 of [6, TS 38.214]
-	[]  bits if only resource allocation type 1 is configured, or []  bits if both resource allocation type 0 and 1 are configured, where  is defined in clause 7.3.1.0 and  is defined in Clause 6.1.2.2.2 of [6, TS 38.214]   is given by higher layer parameter ResourceAllocationType1-granularity-ForDCIFormat0_2. If the higher layer parameter ResourceAllocationType1-granularity-ForDCIFormat0_2 is not configured,  is equal to 1.
-	If both resource allocation type 0 and 1 are configured, the MSB bit is used to indicate resource allocation type 0 or resource allocation type 1, where the bit value of 0 indicates resource allocation type 0 and the bit value of 1 indicates resource allocation type 1. 
-	For resource allocation type 0, the  LSBs provide the resource allocation as defined in Clause 6.1.2.2.1 of [6, TS 38.214].
-	For resource allocation type 1, the [  ]   LSBs provide the resource allocation as follows:
-	For PUSCH hopping with resource allocation type 1:
<To be continued>





































· MSB bits are used to indicate the frequency offset according to Clause 6.3 of [6, TS 38.214], where  if the higher layer parameter frequencyHoppingOffsetLists-ForDCIFormat0_2 contains two offset values and if the higher layer parameter frequencyHoppingOffsetLists-ForDCIFormat0_2 contains four offset values
-	[]  bits provides the frequency domain resource allocation according to Clause 6.1.2.2.2 of [6, TS 38.214]
-	For non-PUSCH hopping with resource allocation type 1:
-	[]  bits provides the frequency domain resource allocation according to Clause 6.1.2.2.2 of [6, TS 38.214]
7.3.1.2.3	Format 1_2
Frequency domain resource assignment – number of bits determined by the following:
-	 bits if only resource allocation type 0 is configured, where  is defined in Clause 5.1.2.2.1 of [6, TS 38.214];
-	[ ]  bits if only resource allocation type 1 is configured, or []  bits if both resource allocation type 0 and 1 are configured, where is given by clause 7.3.1.0 and  is defined in Clause 5.1.2.2.2 of [6, TS 38.214]  is determined by higher layer parameter ResourceAllocationType1-granularity-ForDCIFormat1_2. If the higher layer parameter ResourceAllocationType1-granularity-ForDCIFormat1_2 is not configured,  is equal to 1.
-	If both resource allocation type 0 and 1 are configured, the MSB bit is used to indicate resource allocation type 0 or resource allocation type 1, where the bit value of 0 indicates resource allocation type 0 and the bit value of 1 indicates resource allocation type 1. 
-	For resource allocation type 0, the  LSBs provide the resource allocation as defined in Clause 5.1.2.2.1 of [6, TS 38.214].
-	For resource allocation type 1, the  [   LSBs provide the resource allocation as defined in Clause 5.1.2.2.2 of [6, TS 38.214]
<Unchanged text omitted>












	













































TP for Sec. 5.1.2.2.2 and 6.1.2.2.2 of 38.214 v16.0.0
5.1.2.2.2	Downlink resource allocation type 1
<Unchanged text omitted>



When the scheduling grant is received with DCI format 1_2, a downlink type 1 resource allocation field consists of [TBD] bits. [If the resource allocation indicates the corresponding PDSCH is mapped to RB index , the UE shall assume the PDSCH is also mapped to PRB indexes to .] The total number of VRB group () for a downlink bandwidth part i of size  PRBs is given by ,  where
-	the size of the first VRB group is ,
-	the size of last RBG is  if and P otherwise,
· the size of all other VRB groups is K wherein  K is determined by higher layer parameter ResourceAllocationType1-granularity-ForDCIFormat1_2. If the higher layer parameter ResourceAllocationType1-granularity-ForDCIFormat1_2 is not configured,  is equal to 1.

<Unchanged text omitted>
6.1.2.2.2	Downlink resource allocation type 1
<Unchanged text omitted>



When the scheduling grant is received with DCI format 0_2, an uplink type 1 resource allocation field consists of [TBD]  bits. [If the resource allocation indicates the corresponding PUSCH is mapped to RB index , the UE shall assume the PUSCH is also mapped to PRB indexes to .] The total number of VRB group () for a uplink bandwidth part i of size  PRBs is given by ,  where
-	the size of the first VRB group is ,
-	the size of last RBG is  if and P otherwise,
· the size of all other VRB groups is K wherein  K is determined by higher layer parameter ResourceAllocationType1-granularity-ForDCIFormat0_2. If the higher layer parameter ResourceAllocationType1-granularity-ForDCIFormat0_2 is not configured,  is equal to 1.














































On enhanced PDCCH monitoring capability
Span definition
At RAN1#98 meeting, it was agreed to support (2,2) (4,3) (7,3) defined in UE feature 3-5b as the combination (X,Y) for Rel-16 PDCCH monitoring capability on the per-CC limit on the maximum number of non-overlapping CCEs for URLLC. Additional combinations (3,3) and (3,2) were raised to support 4 monitoring occasions within a slot. As pointed out in feature lead’s summary, 4 monitoring occasions can be achieved by either combination (4,3) or combination (2,2). There is no strong motivation to introduce such new combinations. At RAN1#99 meeting, we discussed the maximum number of non-overlapping CCEs for (2,2) (4,3) and (7,3) corresponding to 15 kHz and 30 kHz. The following agreements were achieved.
· The value of C for combination (7, 3) for 15 kHz and 30 kHz is 56.
· The value of C for combination (4, 3) for 15 kHz and 30 kHz is [FFS]. 
· The value of C for combination (2, 2) for 15 kHz and 30 kHz is [FFS]. 
· FFS: Different values for 15kHz and 30kHz





First of all, we don’t see the strong motivation to define different values for 15 kHz and 30 kHz. Considering the same value has already be adopted for combination (7,3) for both 15kHz and 30 kHz, the same principle should also be applied for the other combinations. Secondly, the maximum number of non-overlapping CCEs for a particular span should take the coexistence of different search spaces and the PDCCH blocking from the system perspective into account. We propose the values of C for combination (4,3)  and (2,2) for both 15 kHz and 30 kHz are 32 and 24 respectively.
Another open issue is whether the PDCCH monitoring capability enhancement is also applicable to 60 kHz and 120 kHz. Generally speaking, the motivation of PDCCH monitoring capability enhancement is to meet the 1ms end to end delay requirement.  In order to obtain a clear picture on how many MOs we need for 60 kHz,  we provide our worst-case latency analysis for completing a single-shot transmission (1 Tx) and two HARQ transmissions (2 Tx) using the NR Rel-15 N1/N2 capability #2 for FDD and 60kHz in Table 1. We assumed two cases for gNB processing time assumptions to model different assumptions on the base station load as follow where X=4 for 60kHz SCS, the detail assumptions are provided in[1].
· Case 1: Processing time for scheduling the initial PDSCH is N2/2 + X.
· Case 2: Processing time for scheduling the initial PDSCH is N2+X. 
[bookmark: _Ref534637169][bookmark: _Ref1129966]Table 1: Latency analysis under Rel-15 N1/N2 values (FDD)
	gNB proc time assumption
	SCS (kHz)
	# MO/slot
	TTI (OS)
	DL

	
	
	
	
	1 Tx (ms)
	2 Tx (ms)

	Case 1
	60
	4
	2
	0.46
	0.96

	
	
	
	4
	0.53
	1.1

	
	
	
	7
	0.63
	1.21

	
	
	7
	2
	0.42
	0.92

	
	
	
	4
	0.49
	1.03

	
	
	
	7
	0.6
	1.17

	Case 2
	60
	4
	2
	0.55
	1.05

	
	
	
	4
	0.63
	1.2

	
	
	
	7
	0.73
	1.3

	
	
	7
	2
	0.52
	1.02

	
	
	
	4
	0.59
	1.13

	
	
	
	7
	0.7
	1.27



It can be observed that even assuming gNB has a more advanced capability, i.e. case 1, at least 4 MOs are still necessary if 2 Tx is assumed. Correspondingly, there are at most 12 non-overlapping CCEs can be allocated for each MO in average which results in the situation that high reliability cannot be guaranteed. Hence we think enhanced PDCCH monitoring capability should be at least applied to 60 kHz.  On the other hand, the UE can process more non-overlapping CCEs, i.e. 24*7*2=336 with (2,2,24) span combination, within 1 ms for 30 kHz, while it is 48*4=192 for 60 kHz. Generally speaking, a UE stays on a BWP with higher SCS should have more advanced capability. There is no reason to limit the maximum number of non-overlapping CCEs for 60 kHz considering a larger number of non-overlapping CCEs has been already supported for 30 kHz.
Table 2: comparison on the maximum number of N-O CCEs between 30 kHz and 60 kHz
	PDCCH monitoring capability
	Maximum number of  N-O CCE per 1ms for 30 kHz
	Maximum number of  N-O CCE per 1ms for 60 kHz

	Rel-15 PDCCH monitoring capability
	56*2=112
	48*4=192

	Rel-16 PDCCH monitoring capability
	24*7*2=336
	48*4=192



Considering reliability of URLLC PDCCH is a critical factor to achieve the overall reliability requirement for URLLC transmission, large aggregation level should be guaranteed for each span, i.e. AL 16. From this perspective, we propose the maximum number of non-overlapping CCEs within a span should be at least sufficient for one AL 16 PDCCH candidate. 
Based on the above analyses, we have the following proposal for the combination of (X,Y) and the corresponding M.
Proposal 4: Different maximum numbers of non-overlapping CCEs should be defined for each span within different (X,Y) combinations. The following table should be considered.
	
	SCS

	
	
	
	
	

	Combination(2,2)
	24
	24
	16
	N/A

	Combination(4,3)
	32
	32
	24
	N/A

	Combination(7,3)
	56
	56
	48
	N/A



Overbooking rules
Different from the Rel-15 overbooking which is executed per slot, it was agreed that PDCCH dropping is performed in a span if needed at last meeting. It is quite straightforward that we can entirely apply the current pseudo code corresponding to PDCCH dropping in a slot to a span.  However, there are still different views on whether PDCCH overbooking and PDCCH dropping are performed in all spans in a slot or not. One possible solution is PDCCH overbooking and PDCCH dropping are only performed in the span with CSS present. Typically, URLLC traffic has much denser PDCCH monitoring occasions than eMBB in order to achieve very low latency. As the example shown in figure 1, if the URLLC search space has a periodicity of 2 symbols, any eMBB search space will be transmitted in a span with URLLC search space. Consequently, if overbooking is allowed in all spans, the eMBB search space has to be always dropped and such a configuration makes no sense.  


Figure 1: Example for collision between URLLC and eMBB PDCCH
On the other hand, for a span combination with larger maximum number of non-overlapping CCE, e.g. (7,3,56), the number of non-overlapping CCEs for URLLC and eMBB is not an limit factor and overbooking is not necessary. 
Proposal 5: PDCCH overbooking and PDCCH dropping are only performed in the span with CSS present.
PDCCH monitoring capability reporting
As only Rel-15 PDCCH monitoring capability or Rel-16 PDCCH monitoring capability can be configured on an individual cell, UE has to report its capability of supporting number of cells corresponding to Rel-15 capability and Rel-16 capability. It was agreed that UE can report three cases separately, which are shown below [2]
· Case 1: Capability on the number of CCs with Rel-15 monitoring capability only
· Case 2: Capability on the number of CCs with Rel-16 monitoring capability only
· Case 3: Capability on the number of CCs with Rel-15 monitoring capability and Rel-16 monitoring capability on different serving cells
For case 3, it is still open whether (the minimum of pdcch-BlindDetectionCA-R15 + the minimum of pdcch-BlindDetectionCA-R16) can be smaller than 4. As a UE mandatorily supports 4 serving cells and UE only has Rel-15 capability and Rel-16 capability, we do not see any reason to report both pdcch-BlindDetectionCA-R15 and the minimum of pdcch-BlindDetectionCA-R16 with a summation smaller than 4. If it is smaller than 4, it is quite confusing whether the left cells correspond to Rel-15 capability or Rel-16 capability.
Proposal 6: (The minimum of pdcch-BlindDetectionCA-R15 + the minimum of pdcch-BlindDetectionCA-R16) cannot be smaller than 4.
PDCCH monitoring capability with CA 
In CA case, the total number of PDCCH candidates and non-overlapped CCEs across all configured cells that a UE can support is calculated per slot [3]. For URLLC, the maximum number of non-overlapped CCEs is defined per span at least for 15 kHz and 30 kHz in order to guarantee the low latency and high reliability [1]. It is straightforward to reuse the similar mechanism in Rel-15 by taking the span into account [4]. Considering the search space sets are configured per cell, which means the span pattern may be different on different cells, different span patterns should be taken into consideration when calculate the total number of non-overlapped CCEs across all the configured cells. Figure 2 shows a simple example wherein a UE reports supported span combination as (2,2,C01) for 15 kHz and is configured with 2 CCs with SCS=15kHz. The configured search space sets on CC#1 satisfy 7 spans while there are only 3 spans on CC#2. 


Figure 2: Example for different span patterns on different cells

Proposal 7: The maximum number of non-overlapped CCEs per span with SCS configuration μ can be determined by  .    
·  is the total number of cells including all SCS. 
·  is the total number of span(X,Y) across all configured  CCs withμ.
· For the configured DL-CCs not supporting Rel-16 span monitoring capability, equals to . 

Conclusion
[bookmark: _GoBack]This contribution discussed the remaining issues on PDCCH enhancements to adequately support Rel-16 URLLC use cases. Based on the discussion we have the following proposals:
Proposal 1: Confirm the following working assumption:
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 the low priority HARQ-ACK codebook for DCI format 1_1 and DCI format 0_1)

Proposal 2: If a new DCI format has the same payload size as that of a fallback DCI format, one bit is appended to the new DCI format. If a non-fallback DCI format has the same payload size as that of a new DCI format, one bit is appended to the non-fallback DCI format. A corresponding TP for section 7.3.1.0 of TS38.212 v16.0.0 is shown in section 2.

Proposal 3: VRB group partition should follow the same mechanism applied to RBG. Two TPs corresponding to TS38.212 v16.0.0 and TS38.214 v16.0.0 are shown in section 2.

Proposal 4: Different maximum numbers of non-overlapping CCEs should be defined for each span within different (X,Y) combinations. The following table should be considered.
	
	SCS

	
	
	
	
	

	Combination(2,2)
	24
	24
	16
	N/A

	Combination(4,3)
	32
	32
	24
	N/A

	Combination(7,3)
	56
	56
	48
	N/A



Proposal 5: PDCCH overbooking and PDCCH dropping are only performed in the span with CSS present.

Proposal 6: (The minimum of pdcch-BlindDetectionCA-R15 + the minimum of pdcch-BlindDetectionCA-R16) cannot be smaller than 4.

Proposal 7: The maximum number of non-overlapped CCEs per span with SCS configuration μ can be determined by  .    
·  is the total number of cells including all SCS. 
·  is the total number of span(X,Y) across all configured  CCs withμ.
· For the configured DL-CCs not supporting Rel-16 span monitoring capability, equals to . 
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Appendix

At RAN1#98 meeting, the following agreements on URLLC PDCCH were achieved:[2]
Agreements:
Support additional 1 or 2 bits for “Transmission configuration indication” in DCI format 1_2 
· The candidate value of range for tci-PresentInDCI-ForDCIFormat1_2 is {1, 2, 3} 
· 0 bit for “Transmission configuration indication” in DCI format 1_2 if tci-PresentInDCI-ForDCIFormat1_2 is not configured
· Same RRC configuration on the TCI state list for DCI format 1_1 and DCI format 1_2
· Same TCI states for DCI format 1_1 and DCI format 1_2 are activated by MAC CE
· If 1 bit is configured, then the first two TCI states activated by MAC CE can be dynamically indicated by this 1 bit for single TRP
· If 2 bits is configured, then the first four TCI states activated by MAC CE can be dynamically indicated by this 2 bits for single TRP

Agreements:
Support new RRC configuration for “SRS request” in DCI format 0_2 
· Introduce new RRC parameters SRSRequest-ForDCIFormat0_2 with the candidate value {1, 2}. 
· If the RRC parameter SRSRequest-ForDCIFormat0_2 is not configured, then 0 bit for “SRS request” in DCI format 0_2. 
· If the parameter SRSRequest-ForDCIFormat0_2 is configured to value 1, 1 bit is used to indicate one of the first two rows of Table 7.3.1.1.2-24 in TS 38.212 for triggered aperiodic SRS resource set.
·  If the value 2 is configured, 2 bits are used to indicate one of the rows of Table 7.3.1.1.2-24 in TS 38.212 as in Rel-15.
· When UE is configured with supplementaryUplink, an extra bit (the first bit of the SRS request field) is used for the non-SUL/SUL indication. 

Agreements:
Support new RRC configuration for “SRS request” in DCI format 1_2 
· Introduce new RRC parameters SRSRequest-ForDCIFormat1_2 with the candidate value {1, 2}. 
· If the RRC parameter SRSRequest-ForDCIFormat1_2 is not configured, then 0 bit for “SRS request” in DCI format 1_2. 
· If the parameter SRSRequest-ForDCIFormat1_2 is configured to value 1, 1 bit is used to indicate one of the first two rows of Table 7.3.1.1.2-24 in TS 38.212 for triggered aperiodic SRS resource set.
·  If the value 2 is configured, 2 bits are used to indicate one of the rows of Table 7.3.1.1.2-24 in TS 38.212 as in Rel-15.
· When UE is configured with supplementaryUplink, an extra bit (the first bit of the SRS request field) is used for the non-SUL/SUL indication. 

Agreements:
Other entries with K0>0 can also be included in the same TDRA table where new reference of the SLIV is applied to the entries with K0=0 for DCI format 1_2. 
· For other entries (if any) in the same TDRA table, the reference is slot boundary as in Rel-15

Agreements:
· For “SRS resource indicator” in DCI format 0_2, 
· Introduce new RRC parameters maxMIMO-Layers-ForDCIFormat0_2 and srs-ResourceSetToAddModList-ForDCIFormat0_2 
· The number of bits for SRS resource indicator field in DCI format 0_2 is determined in the same way as Rel-15 DCI format 0_1. 
· Same RRC configuration by Rel-15 higher layer parameter txConfig is applied to both DCI formats 0_1 and 0_2 

Agreements:
For “precoding information and number of layers” in DCI format 0_2 
· Introduce new RRC parameters maxRank-ForDCIFormat0_2 and codebookSubset-ForDCIFormat0_2. 
· The number of bits for precoding information and number of layers in DCI format 0_2 is determined in the same way as Rel-15 DCI format 0_1. 
Agreements:
For “Antenna port” in DCI format 0_2 
· Introduce new RRC parameters dmrs-UplinkForPUSCH-MappingTypeA-ForDCIFormat0_2 and dmrs-UplinkForPUSCH-MappingTypeB-ForDCIFormat0_2. 
· If none of the above two RRC parameters is configured, then 0 bit for “Antenna port” in DCI format 0_2 (the port follows the same port index as in the fallback DCI)
· Otherwise, the number of bits for “Antenna port” in DCI format 0_2 is determined in the same way as Rel-15 DCI format 0_1. 
Agreements:
Support new RRC configuration for “PTRS-DMRS association” in DCI format 0_2 
· Introduce new RRC parameters PTRS-UplinkConfig-ForDCIFormat0_2. 
· Reuse the Rel-15 procedure to determine the field size for PTRS-DMRS association field of DCI format 0_1 for the new DCI format 0_2.

Agreements:
Support 5 bit “modulation and coding scheme” in DCI format 0_2/1_2 as in Rel-15 without any change.

Agreements:
New RRC parameter to support the MCS table selection for DCI format 0_2. Same mechanism as in Rel-15 is used for MCS table selection. 
New RRC parameter to support the MCS table selection for DCI format 1_2. Same mechanism as in Rel-15 is used for MCS table selection. 
· No new RNTI is introduced for the above two agreements

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 the low priority HARQ-ACK codebook for DCI format 1_1 and DCI format 0_1)

Agreement
PDCCH monitoring can be configured based on either Rel-15 capability (i.e. per slot based capability) or Rel-16 capability (i.e. per span based capability) on a serving cell 
· gNB configures which capability is used
· For Rel-16 PDCCH monitoring capability,
· The limit C on the maximum number of non-overlapping CCEs for channel estimation per PDCCH monitoring span is the same across different spans within a slot, each span can cover CSS and/or USS
· PDCCH dropping is performed in a span if needed   
· PDCCH overbooking and PDCCH dropping are only allowed on PCell and PSCell
· FFS PDCCH overbooking and PDCCH dropping are not performed in all spans in a slot
· PDCCH overbooking and PDCCH dropping are only performed in the span with CSS present 
· The maximum number of monitored PDCCH candidates per span is
· M1 per span for (2, 2)
· M2 per span for (4, 3)
· M3 per span for (7, 3)
· Note: 
· The total number of monitored PDCCH candidates is not smaller than the limit per slot in Rel-15
· The value of M1, M2 and M3 can be different and SCS dependent 
· Note: PDCCH overbooking and PDCCH dropping are not performed per slot

Agreement
· Support separate UE capability signaling of the supported combination (X, Y, ) 
· The support of each (X, Y, ) can be reported separately for different minimum processing capability. 
· The value of C for combination (7, 3) for 15 kHz and 30 kHz is 56.
· The value of C for combination (4, 3) for 15 kHz and 30 kHz is [FFS]. 
· The value of C for combination (2, 2) for 15 kHz and 30 kHz is [FFS]. 
· FFS: Different values for 15kHz and 30kHz

Agreement 
UE reports its PDCCH monitoring capability for the following cases:
· Case 1: Capability on the number of CCs with Rel-15 monitoring capability only
· This capability already exists in Rel-15
· Case 2: Capability on the number of CCs with Rel-16 monitoring capability only
· pdcch-BlindDetectionCA-R16 can be smaller than 4
· Case 3: Capability on the number of CCs with Rel-15 monitoring capability and Rel-16 monitoring capability on different serving cells
· pdcch-BlindDetectionCA-R15 for Rel-15 PDCCH monitoring capability
· pdcch-BlindDetectionCA-R16 for Rel-16 PDCCH monitoring capability
· Each of pdcch-BlindDetectionCA-R16 and pdcch-BlindDetectionCA-R15 can be smaller than 4
· (The minimum of pdcch-BlindDetectionCA-R15 + The minimum of pdcch-BlindDetectionCA-R16) is not larger than 4
· FFS (the minimum of pdcch-BlindDetectionCA-R15 + the minimum of pdcch-BlindDetectionCA-R16) can be smaller than 4  
· pdcch-BlindDetectionCA-R15 and pdcch-BlindDetectionCA-R16 for the above three cases can be reported separately 

Agreement (RRC impact)
For higher layer parameter pdsch-TimeDomainAllocationList-ForDCIFormat1_2, remove “pdsch-ConfigCommon” from “parent RAN2 IE”

Agreement
The new reference of SLIV is not expected to be configured for a serving cell configured to be scheduled with cross-carrier scheduling
· Applies only for the case of different numerologies

Agreement
It is allowed to configure both DCI format 0_1/1_1 and DCI format 0_2/1_2 to be monitored in a certain search space set for scheduling the same cell. 
· This feature is UE optional 

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 

Agreement (RRC impact)
For frequency domain resource assignment for the new DCI format 0_2/1_2, resource allocation type 0 is supported without any change from Rel-15
· Support dynamic switching between resource allocation type 0 and type 1 

Agreement
For DCI size alignment,
· Step1: Align the DCI size for DCI format 0_2 and DCI format 1_2 if the number of DCI sizes exceed the DCI size budget
· Step2: If the DCI size budget is still exceeded after Step1, Align the DCI size for DCI format 0_1 and DCI format 1_1 
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