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1. [bookmark: _Ref490222521][bookmark: OLE_LINK13][bookmark: OLE_LINK14]Introduction
In the previous meeting, PDCCH enhancements for URLLC are discussed. Some agreements are achieved as following [1]:
In RAN1#99 meeting:
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)

Agreements:
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
In RAN1#100 e-meeting:
Working assumption:
If a UE is configured with  downlink cells with Rel-16 PDCCH monitoring capability with an associated combination (X, Y) and SCS configuration µ, where , the UE is not required to monitor more than non-overlapping CCEs per span on the active DL BWP(s) of scheduling cell(s) from the downlink cells if the spans on all downlink cells from the  downlink cells are aligned, where

· [image: cid:image023.png@01D5F088.C5CC80B0]is the number serving cells configured with Rel-16 PDCCH monitoring capability with SCS configuration j. 
· If a UE is configured with multiple carriers with a mix of Rel-15 and Rel-16 PDCCH monitoring capability,  is replaced by[image: cid:image024.png@01D5F088.C5CC80B0]. 
· The associated combination (X, Y) is the combination (X, Y) associated with largest maximum number of  , if the UE indicates a capability to monitor PDCCH according to multiple (X, Y) combinations and a configuration of search space sets to the UE results in a span pattern with a separation of any two consecutive PDCCH monitoring spans that is equal to or larger than the value of X for two or more of the (X, Y) combinations.
Working assumption:

If a UE is configured with  downlink cells with Rel-16 PDCCH monitoring capability with an associated combination (X, Y) and SCS configuration µ, where , the UE is not required to monitor more than PDCCH candidates per span on the active DL BWP(s) of scheduling cell(s) from the serving cells if the spans on all downlink cells from the  downlink cells are aligned, where

· [image: cid:image033.png@01D5F088.C5CC80B0]is the number serving cells configured with Rel-16 PDCCH monitoring capability with SCS configuration j. 
· If a UE is configured with multiple carriers with a mix of Rel-15 and Rel-16 PDCCH monitoring capability,  is replaced by[image: cid:image034.png@01D5F088.C5CC80B0]. 
· The associated combination (X, Y) is the combination (X, Y) associated with largest maximum number of , if the UE indicates a capability to monitor PDCCH according to multiple (X, Y) combinations and a configuration of search space sets to the UE results in a span pattern with a separation of any two consecutive PDCCH monitoring spans that is equal to or larger than the value of X for two or more of the (X, Y) combinations
In this contribution, we share our view on remaining issues of PDCCH enhancements for URLLC.
2. DCI format for URLLC
2.1. DCI size differentiation between DCI Format 0_2/1_2 and DCI Format 0_1/1_1
In DCI size alignment procedure, DCI size alignments between DCI Format 0_0 and DCI Format 1_0 in CSS and USS are performed in STEP 0 and STEP 1, respectively. Then DCI sizes of Format 0_1 and Format 1_1 are differentiated with DCI size of Format 0_0/1_0 in STEP 2, and DCI sizes of Format 0_2 and Format 1_2 are differentiated with DCI size of Format 0_0/1_0  in STEP 2A. 
A UE can be configured with monitoring for DCI Format 0_1/1_1 and DCI Format 0_2/1_2 in USS. In that case, DCI size differentiation among Format 0_1, Format 1_1, Format 0_2 and Format 1_2 should be required. Because after the size differentiation operation, DCI sizes of Format 0_1 (or Format 1_1) and Format 0_2 (or Format 1_2) may be equal. For example, gNB can configure the different DCI sizes between Format 0_2 (or Format 1_2) and Format 0_0/1_0. If DCI size of Format 0_2 (or Format 1_2) is larger than DCI Format 0_0/1_0 with only 1 bit and if DCI size of Format 0_1 (or Format 1_1) equals DCI size of Format 0_0/1_0. After the size differentiation operation, DCI size of Format 0_1 (or Format 1_1) may equal the DCI size of Format 0_2 (or Format 1_2). In USS, UE may not determinate which DCI is scheduled if the same DCI size occurs.  
Thus, DCI sizes differentiation among Format 0_1 (or Format 1_1) and Format 0_2 (or Format 1_2) should be added in DCI size alignment procedure as STEP 2B. If DCI size of Format 0_1 or Format 1_1 equals the DCI size of Format 0_2 or Format 1_2, 1 padding bit is added in Format 0_1 or Format 1_1 until any DCI sizes of Format 0_1 and Format 1_1 are is different with one of Format 0_2 and Format 1_2. 
[bookmark: _Ref23879696]Proposal 1: STEP 2B is added in DCI size alignment for differentiating DCI size of Format 0_1 and Format 1_1 with DCI size of Format 0_2 and Format 1_2:
· If the size of DCI Format 0_2 monitored in a UE-specific search space equals that of a DCI Format 0_1 monitored in a UE-specific search space, one bit of zero padding shall be appended to DCI Format 0_1.
· If the size of DCI Format 1_2 monitored in a UE-specific search space equals that of a DCI Format 1_1 monitored in a UE-specific search space, one bit of zero padding shall be appended to DCI Format 1_1.
Text Proposal for 38.212 
--------------------------------------------------------- Start of TP -----------------------------------------
[bookmark: _Toc19798773][bookmark: _Toc26467244][bookmark: _Toc29326605][bookmark: _Toc29327755][bookmark: _Toc36045945][bookmark: _Toc36046205][bookmark: _Toc36046351]7.3.1.0	DCI size alignment
……
STEP 2B:
· If the size of DCI Format 0_2 monitored in a UE-specific search space equals that of a DCI Format 0_1 monitored in a UE-specific search space, one bit of zero padding shall be appended to DCI Format 0_1.
· If the size of DCI Format 1_2 monitored in a UE-specific search space equals that of a DCI Format 1_1 monitored in a UE-specific search space, one bit of zero padding shall be appended to DCI Format 1_1
……
The UE is not expected to handle a configuration that, after applying the above steps, results in
-	the total number of different DCI sizes configured to monitor is more than 4 for the cell; or
-	the total number of different DCI sizes with C-RNTI configured to monitor is more than 3 for the cell; or
-	the size of DCI format 0_0 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_0 in a UE-specific search space is equal to DCI format 1_1 in another UE-specific search space; or
-	[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.]
-	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.

--------------------------------------------------------------------------------------------End of TP ------------------------------------------------------------

2.2. Field size alignment
In RAN1#99 meeting, the WA was achieved on the alignment of bit width of the some fields when a DCI format schedule PDSCH corresponding to the two HARQ-ACK codebooks. 
It has been agreed that all Rel-16 parameters in PUCCH configuration related to HARQ-ACK feedback can be separately configured for different HARQ-ACK codebooks. On the other hand, a DCI format (from the formats 0_1/1_1/0_2/1_2) can be used to schedule PDSCH with different HARQ-ACK codebook priorities or PUSCH with different priorities.
Considering the PUCCH resources are also separately configured for HARQ-ACK codebooks. The bit width of PRI field needs to be aligned in a DCI format configured to support two HARQ-ACK codebooks. Thus, PRI also should be included in the WA. 
The WA should be updated as following: 
· When the UE is configured with two HARQ-ACK codebooks and for the case when any of 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)
· PRI
Proposal 2: Confirm WA assumption with the following updates:
· When the UE is configured with two HARQ-ACK codebooks and for the case when any of 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)
· PRI
2.3. How to determine the priority for UE without priority indication capability
It was agreed that both DCI format 0_1 and DCI format 0_2 can be used to schedule high and low priority HARQ-ACK and PUSCH, and this feature is UE optional. It is also agreed if no priority indicator field is configured in DCI for a UE, the HARQ-ACK and PUSCH with the lower priority is assumed.
In UE feature section, priority for HARQ-ACK and PUSCH are included in feature 11-4 and 12-1[2].
	11-4
	Two HARQ-ACK codebooks [with up to one sub-slot based HARQ-ACK codebook] simultaneously constructed for supporting PDSCH reception with different priorities at a UE
	…..
3) Supports 2-level priority of HARQ-ACK for dynamically scheduled PDSCH and SPS PDSCH.
…..



	12-1
	UL intra-UE multiplexing/prioritization of overlapping channel/signals with two priority levels in physical layer
	Support intra-UE multiplexing/prioritization of UL overlapping channels/signals with two priority levels in physical layer (PHY)
1) Configuration of PHY priority level for CG PUSCH and SR, and dynamic indication of priority level for dynamic PUSCH
…..



For these feature, there is no great difficulty to support priority indication in UL or DL DCI. In addition, based on previous discussions, using different DCI formats and/or search space to schedule the traffic with different priorities is mainly motivated by supporting OoO. Since the OoO is not supported, our view is to support 2-level priority of HARQ-ACK and DG PUSCH, and/or to support UL intra-UE multiplexing/prioritization of overlapping channel/signals by 1-bit priority indication field in corresponding DCI format, even for FG 11-1a, when both DCI format 0_1/1_1 and DCI format 0_2/1_2 in the same search space.  No other method is introduced to differentiate the priority of HARQ-ACK and DG PUSCH. 
Proposal 3: For UE without priority indication capability, HARQ-ACK and PUSCH with lower priority is assumed.
3. Increased PDCCH monitoring capability
According to evaluation results from SI stage, PDCCH with 16 CCEs are required to satisfy reliability requirement. Considering URLLC service with the sporadic arrival character and the lower latency requirement, seven monitoring spans and at least 16 non-overlapped CCEs per span should be supported by UE capability within a slot for URLLC. 
For span combination (7,3), it has been agreed that the number of CCEs equals 56. Thus, 112 CCEs is monitored within one slot. In Rel-15, the same number of CCEs within a slot is defined. For Rel-16, the difference of capabilities on the supported CCEs for different span combination within one slot should not be excessive.    
For UE supporting URLLC service, UE may detect fallback DCI on CSS and URLLC/eMBB DCI on USS. Taken span combination (2,2) as an instance, it should be provided at least 16 CCEs within a monitoring occasion for URLLC DCI. Additional 8 CCEs are assumed for DCI detection on CSS and eMBB DCI on USS. On the other hand, PDCCH monitoring on CSS and PDCCH monitoring for eMBB service on USS can be configured by TDM manner. Therefore, 24 CCEs for span combination (2,2) for PDCCH monitoring is reasonable.
For span combination (4,3), the monitoring capability can be in the range between span combination (2,2) and span combination (7,3). 48 CCEs for PDCCH monitoring is suggested for span combination (4,3).
[bookmark: _Ref20235308]Table 1  the maximum number of non-overlapping CCEs for channel estimation per PDCCH monitoring span
	
	X
	Y
	C

	
	
	
	µ=0
	µ=1

	Span combination (2,2)
	2
	2
	24
	24

	Span combination (4,3)
	4
	3
	48
	48 



[bookmark: _Ref20907596]Proposal 4: Table 1 can be considered for the maximum number of non-overlapping CCEs for channel estimation per PDCCH monitoring span.
For span combination (7,3), the monitoring CCE number is double compared to CCE number in Rel-15 within a slot. We assume that the number of BDs per span follow the same principle, i.e. 44/36 BDs per span for span combination (7,3) for 15kHz and 30kHz SCS. For span combination (4,3) and span combination (2,2), the number of BDs is determined by approximately linear scaling. The PDCCH monitoring capability of BDs is listed in Table 2.   

Table 2 the maximum number of monitored PDCCH candidates per span
	
	X
	Y
	M

	
	
	
	µ=0
	µ=1

	Span combination (2,2)
	2
	2
	18
	14

	Span combination (4,3)
	4
	3
	36
	28

	Span combination(7,3)
	7
	3
	44
	36



Proposal 5: Table 2 can be considered for the maximum number of monitored PDCCH candidates per span.
 
4. PDCCH overbooking/dropping
In RAN1#100 e-meeting, PDCCH overbooking/dropping is discussed. Unfortunately, no agreements are achieved due to divergence of opinions from companies. The three options are listed as following.    
	For PDCCH overbooking/dropping, down select one from the following options:
· Option 1：PDCCH overbooking/dropping is only performed in a span with CSS present
o   Alt. 1: All span(s) with CSS present within a slot, including type-3 CSS
o   Alt. 2: All span(s) with CSS present within a slot, except for type-3 CSS
o   Alt. 3: At most X span(s) with CSS present within a slot, including type-3 CSS  
§  For the value of X,
· X=2: 
· X=1: 
· X is UE capability: 
· FFS: If the number of spans with CSS present within a slot is larger than X, then PDCCH overbooking/dropping is performed in the first X spans with CSS present
· Option 2：PDCCH overbooking/dropping is only performed in at most X span(s) within a slot;;
o    Alt. 1: the value of X is 1
o   Alt. 2: X is UE capability
· Option 3: PDCCH overbooking is allowed in any span regardless of whether CSS is present in a span. 


For Rel-16 PDCCH monitoring capability, the maximum number of non-overlapping CCEs for channel estimation per PDCCH monitoring span is the same across different spans within a slot and each span can cover CSS and/or USS. Generally, in the case of CSS configuration with larger periodicity, PDCCH monitoring capability may be wasted in the spans including only USS. Therefore, PDCCH overbooking in the spans with CSS present is meaningful for Rel-16 URLLC UE. The overbooking calculation can be achieved during RRC configuration, e.g. “offline” calculation for PDCCH monitoring capability per span, except potentially increased memory size in case of considerable spans with overbooking. This is more related to UE implementation. Thus, Alt 1 of option 1 is preferred. If necessity of reducing implementation complexity is identified, Alt3 of option 1 can be supported.
[bookmark: _Ref20910707]Proposal 6: Alt 1 of option 1 is preferred. If necessity of reducing implementation complexity is identified, Alt3 of option 1 can be supported.
For how to do the dropping, the following options are discussed:  
	· Option 1 (i.e. original option 2): If the number of non-overlapping CCE for channel estimation of the configured PDCCH candidates to monitor in some monitoring span j exceeds the CCE limit per monitoring span of the span j, UE can skip monitoring all PDCCH candidates in the search space sets with highest search space set indices in span j until the number of non-overlapping CCE of remaining PDCCH candidates to monitor in the monitoring span j does not exceed the CCE limit per monitoring span for span j, i.e. no partial dropping in any search space set 
· Option 2 (i.e. original option 3): If the number of non-overlapping CCE for channel estimation of the configured PDCCH candidates to monitor in some monitoring span j exceeds the CCE limit per monitoring span of the span j, UE can skip monitoring some PDCCH candidates in the search space sets with highest search space set indices in span j until the number of non-overlapping CCE of remaining PDCCH candidates to monitor in the monitoring span j does not exceed the CCE limit per monitoring span for span j.


In Rel-15, PDCCH overbooking is performed on a per slot basis. If number of non-overlapping CCE exceeds the CCE limit, UE can skip monitoring all PDCCH candidates in the search space sets with highest search space set. The same mechanism can be reused for Rel-16 and small effort on spec is required.
For option 2, it is not clear what and how many PDCCH candidates have to be dropped. For example, if UE is configured with different PDCCH candidates related to different aggregation level, when the number of non-overlapping CCE for channel estimation exceeds the CCE limit, how does UE select the appropriated PDCCH candidates? Is it followed by ascending AL or descending AL order? It is more related to UE implementation and lead to unnecessary complexity. .
Proposal 7: Option 1 is preferred, e.g.,
· If the number of non-overlapping CCE for channel estimation of the configured PDCCH candidates to monitor in some monitoring span j exceeds the CCE limit per monitoring span of the span j, UE can skip monitoring all PDCCH candidates in the search space sets with highest search space set indices in span j until the number of non-overlapping CCE of remaining PDCCH candidates to monitor in the monitoring span j does not exceed the CCE limit per monitoring span for span j, i.e. no partial dropping in any search space set.
5. Monitoring capability scaling if the number of Cells configured is larger than the reported capability
In RAN1#100 e-meeting, UE monitoring capability scaling is discussed when the number of Cells configured is larger than the reported capability of a UE. A working assumption is achieved for the aligned span case of all downlink cells. For the unaligned span case, no agreement is achieved.
Some companies suggest that the monitoring capability considers the any set of spans across the active DL BWP(s) of scheduling cell(s) with at most one span per scheduling cell for each set. Taken Figure 1 as an example, for the calculation of non-overlapping CCEs and PDCCH candidates, the following restrictions are considered: 
C_span1 of Cell 1 + C_span1 of Cell 2 <=X
C_span 2 of Cell 1 + C_span1 of Cell 2 <=X
C_span1 of Cell 1 + C_span2 of Cell 2 <=X
                                                   C_span 2 of Cell 1 + C_span2 of Cell 2 <=X                                               (1)


[bookmark: _GoBack]Figure 1 Rel-16 CA with 2 Cells, 15kHz SCS, span combination (7,3)


Figure 2 Rel-15 CA with 2 Cells, 30kHz SCS
According to Rel-15 UE feature 3-1, which is a mandatory capability without capability signaling, CSS with some types can be located in any symbols within a slot, as shown in Figure2[3]. CSS1 of Cell 1 can be configured at the end of a slot, which is configured with 48 non-overlapping CCEs. USS 2 of Cell 2 for PDCCH scheduling unicast PDSCH is configured with 48 non-overlapping CCEs located at the beginning of an adjacent slot. In this case, “back-to-back” monitoring occasions can occur. 
It can be seen that the limit of non-overlapping CCEs for each slot is met in case of “back-to-back” monitoring occasion configuration, which has been supported in Rel-15. There is no extra limitation for the “back-to-back” monitoring occasions in Rel-15. The case described in Figure 1 is equivalent to the case depicted in Figure 2, except monitoring capability limit per span. Therefore, “back-to-back” monitoring occasion configuration across spans should be supported in Rel-16.
	UE feature  3-1:
- For type 1 CSS without dedicated RRC configuration and for type 0, 0A, and 2 CSS, the monitoring occasion can be any OFDM symbol(s) of a slot, with the monitoring occasions for any of Type 1- CSS without dedicated RRC configuration, or Types 0, 0A, or 2 CSS configurations within a single span of three consecutive OFDM symbols within a slot


Current equation (1) for unaligned span case is too conservative. In Rel-16, monitoring capability per span should be supported, which is beneficial for fully using processing capability. Taken Figure 3 as an example, for span 1 and span 7 of Cell 1, UE monitoring capability should be divided among two cells, because only spans from two cells to be monitored in the symbols of span 1 and span 7 of Cell 1. If three Cells are considered for monitoring capability calculation in the overlapping spans, UE’s processing capability is wasted.  


Figure 3 for span 1 of Cell 1, the overlapping cell -span combination set is {Cell 1(2,2), Cell 2 (4,3)} 

                                       (2)
For calculation of  and in equation (2) for a given span of a given cell with a given SCS, the number of cells with the overlapping spans with the same span pattern can be used to determine   . For a given span of a given cell, the number of cells with the overlapping spans can be used to determine  values. A cell-span combination set can be determined for each span of each cell. For example, it is assumed that，=16，=32 and 15kHz SCS  in Figure 3. Then, for span 1of Cell 1, the cell-span combination set is {Cell 1(2,2),Cell 2(4,3)}, 
==16
For span 1of Cell 2, the cell-span combination set is {Cell 1(2,2),Cell 2(4,3),Cell 3(4,3)},
         ==42
Furthermore, whether timing difference of received signaling from different Cells is considered or not for the unaligned case should be clarified. The maximum receive timing difference is 3 µs and 33 µs for intra-band CA and inter-band CA in FR1 according to the requirement defined in RAN4[4]. For inter-band CA in FR1, timing difference of different Cells is approximately one OFDM symbol in 30kHz SCS configuration, which is not negligible. The timing difference of received signaling transmitted by different Cells can also lead to ‘the unaligned span’, even the same span pattern is configured for all the Cells, as shown in Figure 4.   


Figure 4 timing difference of received signaling from different Cells 
Proposal 8: For unaligned span case, 
· For given span of a given cell and given SCS, is determined by the number of cells with the overlapping spans with the same span pattern.
· For given span of a given cell ,  is determined by the number of cells with the overlapping spans.
Proposal 9: Whether the timing difference of received signaling is considering for aligned or unaligned span determination should be clarified. 
6. Conclusion
In the contribution, we have some investigations on URLLC PDCCH enhancement, and propose that,
Proposal 1: STEP 2B is added in DCI size alignment for differentiating DCI size of Format 0_1 and Format 1_1 with DCI size of Format 0_2 and Format 1_2:
· If the size of DCI Format 0_2 monitored in a UE-specific search space equals that of a DCI Format 0_1 monitored in a UE-specific search space, one bit of zero padding shall be appended to DCI Format 0_1.
· If the size of DCI Format 1_2 monitored in a UE-specific search space equals that of a DCI Format 1_1 monitored in a UE-specific search space, one bit of zero padding shall be appended to DCI Format 1_1
Text Proposal for 38.212 
--------------------------------------------------------- Start of TP -----------------------------------------
7.3.1.0	DCI size alignment
……
STEP 2B:
· If the size of DCI Format 0_2 monitored in a UE-specific search space equals that of a DCI Format 0_1 monitored in a UE-specific search space, one bit of zero padding shall be appended to DCI Format 0_1.
· If the size of DCI Format 1_2 monitored in a UE-specific search space equals that of a DCI Format 1_1 monitored in a UE-specific search space, one bit of zero padding shall be appended to DCI Format 1_1
……
The UE is not expected to handle a configuration that, after applying the above steps, results in
-	the total number of different DCI sizes configured to monitor is more than 4 for the cell; or
-	the total number of different DCI sizes with C-RNTI configured to monitor is more than 3 for the cell; or
-	the size of DCI format 0_0 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_0 in a UE-specific search space is equal to DCI format 1_1 in another UE-specific search space; or
-	[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.]
-	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.
--------------------------------------------------------------------------------------------End of TP ------------------------------------------------------------
Proposal2: Confirm WA assumption with the following updates:
· When the UE is configured with two HARQ-ACK codebooks and for the case when any of 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)
· PRI
Proposal 3: For UE without priority indication capability, HARQ-ACK and PUSCH with lower priority is assumed.
Proposal 4: Table 1 can be considered for the maximum number of non-overlapping CCEs for channel estimation per PDCCH monitoring span.
Table 1 the maximum number of non-overlapping CCEs for channel estimation per PDCCH monitoring span 
	
	X
	Y
	C

	
	
	
	µ=0
	µ=1

	Span combination (2,2)
	2
	2
	24
	24

	Span combination (4,3)
	4
	3
	48
	48 



Proposal 5: Table 2 can be considered for the maximum number of monitored PDCCH candidates per span.
Table 2 the maximum number of monitored PDCCH candidates per span
	
	X
	Y
	M

	
	
	
	µ=0
	µ=1

	Span combination (2,2)
	2
	2
	18
	14

	Span combination (4,3)
	4
	3
	36
	28

	Span combination(7,3)
	7
	3
	44
	36



Proposal 6: Alt 1 of option 1 is preferred. If necessity of reducing implementation complexity is identified, Alt3 of option 1 can be supported.
Proposal 7: Option 1 is preferred, e.g.,
· If the number of non-overlapping CCE for channel estimation of the configured PDCCH candidates to monitor in some monitoring span j exceeds the CCE limit per monitoring span of the span j, UE can skip monitoring all PDCCH candidates in the search space sets with highest search space set indices in span j until the number of non-overlapping CCE of remaining PDCCH candidates to monitor in the monitoring span j does not exceed the CCE limit per monitoring span for span j, i.e. no partial dropping in any search space set.
Proposal 8: For unaligned span case, 
· For given span of a given cell and given SCS, is determined by the number of cells with the overlapping spans with the same span pattern.
· For given span of a given cell ,  is determined by the number of cells with the overlapping spans.
Proposal 9: Whether the timing difference of received signaling is considering for aligned or unaligned span determination should be clarified.   


4. References
[1] Chairman notes RAN1 #100 e-meeting
[2] RAN1 UE features list for Rel-16 NR after RAN1#100-E.
[3] 38.822 User Equipment (UE) feature list Release 15
[4] 38.133 Requirements for support of radio resource management. Section 7.6.4 
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