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Introduction
This contribution focuses on open issues on the DL control signaling design for the completion of the Rel-16 URLLC specifications considering the guidance and the limitations of the e-meeting. 


Remaining issues on DL control for URLLC
Partitioning of PDCCH candidate/non-overlapping CCEs

The following is captured in [1] for a UE to determine the (X, Y) combination for PDCCH monitoring in case the UE declares support for multiple (X, Y) combinations.

	If the UE indicates a capability to monitor PDCCH according to multiple  combinations and a configuration of search space sets to the UE for PDCCH monitoring on a cell results to a separation of every two consecutive PDCCH monitoring spans that is equal to or larger than the value of  for two or more of the multiple combinations , the UE is expected to monitor PDCCH on the cell according to the combination  associated with the largest maximum number of  and .



The UE behavior is not defined for the case that a configuration of search space sets for PDCCH monitoring results to a separation of every two consecutive PDCCH monitoring spans that is equal to or larger than the value of  for only one of the multiple combinations . Although it is trivially understood that the UE monitors PDCCH on the cell according to that one combination , the corresponding UE behavior needs to be defined. 

Proposal 1: Update [1] as follows to complete the description of the UE behavior for determining a combination (X, Y) for PDCCH monitoring.

	If the UE indicates a capability to monitor PDCCH according to multiple  combinations and a configuration of search space sets to the UE for PDCCH monitoring on a cell results to a separation of every two consecutive PDCCH monitoring spans that is equal to or larger than the value of  for onetwo or more combinations  of the multiple combinations , the UE is expected to monitor PDCCH on the cell according to the combination  from the one or more combinations  associated with the largest maximum number of  and .



For partition the PDCCH candidates and the number of non-overlapping CCEs among cells for a same combination (X, Y) and the same SCS, the following in captured in [1].

	If a UE is configured only with  downlink cells using Rel-16 PDCCH monitoring capability, and with  of the  downlink cells using combination  for PDCCH monitoring, and having active DL BWPs using SCS configuration , where , a DL BWP of an activated cell is the active DL BWP of the activated cell, and a DL BWP of a deactivated cell is the DL BWP with index provided by firstActiveDownlinkBWP-Id for the deactivated cell, the UE is not required to monitor more than  PDCCH candidates or more than  non-overlapped CCEs per span on the active DL BWP(s) of scheduling cell(s) from the  downlink cells if the spans on all scheduling cells from the  downlink cells are aligned, where  is a number of configured cells using Rel-16 PDCCH monitoring capability with SCS configuration . If a UE is configured with downlink cells using both Rel-15 PDCCH monitoring capability and Rel-16 PDCCH monitoring capability,  is replaced by . 



Open issues include:
a) The slot-based limit – e.g. whether it is the Rel-15 one or whether the span-based limit is scaled by the number of spans
b) The definition of ‘aligned’ and ‘unaligned’
c) Extension to multi-TRP operation

For the first issue, if the Rel-15 slot-based limits for PDCCH candidates and non-overlapping CCEs are to be maintained, there is little motivation for introducing the increased UE capability for PDCCH monitoring for the (X, Y) combinations. Moreover, there is also no apparent need to differentiate ‘aligned’ and ‘non-aligned’ spans as both can already be supported in a same manner in Rel-15. In the following, it is assumed that the slot-based limit is the result of the span-based limit times the number of spans per slot. It is noted that this does not have a specification impact as current specifications consider UE capability per span without influence from the slot container. 

Observation 1: For span-based PDCCH monitoring, there is no need to define slot-based limits for the number of PDCCH candidates and non-overlapping CCEs.

For the definition of ‘aligned’ spans (and hence also the definition of ‘unaligned’ spans), what matters are the UE processing requirements and not whether or not the first/last symbols are aligned. For example, due to the following [1], spans on different cells can be ‘aligned’ even when the first/last symbols are not same. Figure 1 shows ‘aligned’ spans with respect to UE processing requirements.

	A UE can indicate a capability to monitor PDCCH according to one or more of the combinations  = (2, 2), (4, 3), and (7, 3) per SCS configuration of  and . If the UE indicates a capability to monitor PDCCH according to multiple  combinations and a configuration of search space sets to the UE for PDCCH monitoring on a cell results to a separation of every two consecutive PDCCH monitoring spans that is equal to or larger than the value of  for two or more of the multiple combinations , the UE is expected to monitor PDCCH on the cell according to the combination  associated with the largest maximum number of  and .





[bookmark: _Ref36029648]Figure 1: Aligned span pattern with different span lengths on different CCs


Observation 2: ‘Aligned’ spans on two cells associated with same combination  can have different lengths or different start/end symbols for PDCCH monitoring occasions. 


For the UE processing requirements, what matters is the symbol gap between different spans across scheduling cells (inter-cell span gap) and spans can be considered to be ‘aligned’ (or ‘unaligned’) depending on that gap. To describe the impact of the inter-cell span gap, two span patterns on two cells are considered in Figure 2. For simplicity, all spans are assumed to have same length.


 
[bookmark: _Ref36029717]Figure 2: Impact of inter-cell span gap on the UE PDCCH monitoring complexity

In Figure 2(a), spans are aligned, , and a UE may be configured to monitor up to  candidates per-span across cells having any distribution configured by the network. For example, the network may configure 16 and 40 candidates for the first and second spans of cell 0 and 40 and 16 candidates for the first and second spans of cell 1, respectively. In Figure 2(b), the span pattern on cell 1 is shifted by three symbols. The UE may not be able to monitor 40 candidates in span 1 of cell 1 and 40 candidates on span 2 of cell 0 as the time gap between the start of the two spans is only 4 symbols and it is not supported by a UE declaring a (7, 3) combination. Therefore, the actual distribution of candidates for Figure 2(b) needs to be such that it satisfies the inter-cell span gap supported by the UE and the span pattern in Figure 2(b) is an ‘unaligned’ one. This unavoidably places restrictions on the network on how to configure the PDCCH candidates in order to exploit the full UE capability. However, it is noted that span-based PDCCH monitoring for CA operation is not expected to be a typical deployment (e.g. ‘URLLC’ in not expected to require high data rates that need CA). Also, even for CA operation with span-based PDCCH monitoring, there is no apparent motivation for a network to configure ‘unaligned’ spans to a UE. Therefore, there is no need to consider optimizations to the partitioning of the UE capability in case of ‘unaligned’ spans among cells. 

Proposal 2: Spans on cells from the  downlink cells are considered as aligned if PDCCH monitoring occasions on the DL cells
a) are within a same set of up to  consecutive symbols, or 
b) have first symbols separated by at least  symbols

Equivalently, proposal 2 can be expressed as:
Proposal 2a: Spans on cells from the  downlink cells are considered as aligned if the union of PDCCH monitoring occasions on all the cells results to PDCCH monitoring according to combination .

With Proposal 2 or 2a, spans on cells from the  downlink cells are ‘aligned’ if the union of PDCCH monitoring occasions across all cells results to PDCCH monitoring according to combination  on a virtual cell.  Proposal 2 or 2a also removes the need to individually consider particular span patterns such as the treatment of ‘empty’ spans as, for example, in Figure 3 that was discussed in RAN1#100e [2]. Despite the non-uniform distribution of spans on different cells, the spans can be considered as ‘aligned’ and there is no need to have restrictions associated with ‘unaligned’ spans.
[image: cid:image006.png@01D5EBF3.37DA4790]
Figure 3: Non-uniform distribution of spans among cells.

When spans across different cells do not satisfy any of the conditions in Proposal 1, the spans are unaligned and the UE capability for PDCCH monitoring is applies across all sets of overlapping spans (not per span). Essentially, the set of overlapping spans is a single span for the partition of the UE capability for PDCCH monitoring.

Proposal 3: For a set of spans on cells from the  downlink cells that includes only spans with PDCCH monitoring occasions on the DL cells that
a) are not within a same set of up to  consecutive symbols, and
b) have first symbols that are not separated by at least  symbols
the partition of the UE capability for PDCCH monitoring is across all spans in the set of spans.

It is possible for a configuration of search space sets on different scheduling cells to result to a mixture of ‘aligned’ spans and ‘unaligned’ spans at a given time or at different times within a slot or across slots. For example, in Figure 2, it is possible for a UE to be configured on scheduling Cell 1 two search space sets, each with periodicity of 2 slots, where the first search space set is as in Figure 2a and the second search space set is as in Figure 2b. In such cases, it would be possible for a UE to apply a time-dependent determination for whether spans are ‘aligned’ or ‘unaligned’. It is noted that Proposal 1 implicitly covers a time-dependent determination as there is no time restriction. As the possible configurations of search space sets are based on RRC signaling (regardless of possible adaptations by a DCI format), the determination of ‘aligned’ or ‘unaligned’ spans can be similar to the determination for search space set dropping.

Observation 3: Whether spans are ‘aligned’ or ‘unaligned’ can be time-dependent as determined by RRC configurations for search space sets (regardless of possible switching between the RRC configurations of search space sets by a DCI format). 

Considering Proposals 1 and 2, the following update to the specification text [1] is proposed.

Proposal 4: Update TS 38.213 according to the following to capture the definition of ‘aligned’ spans and capture the partition of PDCCH candidates and non-overlapping CCEs for ‘unaligned’ spans.

	If a UE is configured only with  downlink cells using Rel-16 PDCCH monitoring capability, and with  of the  downlink cells using combination  for PDCCH monitoring, and having active DL BWPs using SCS configuration , where , a DL BWP of an activated cell is the active DL BWP of the activated cell, and a DL BWP of a deactivated cell is the DL BWP with index provided by firstActiveDownlinkBWP-Id for the deactivated cell, the UE is not required to monitor more than  PDCCH candidates or more than  non-overlapped CCEs per span on the active DL BWP(s) of scheduling cell(s) from the  downlink cells
-	per span from a set of spans on all scheduling cells from the  downlink cells, if PDCCH monitoring occasions in spans from the set of spans are within a same set of  consecutive symbols, or have first symbols separated by at least  symbolsaligned,
-	per set of spans on all scheduling cells from the  downlink cells, otherwise,
where  is a number of configured cells using Rel-16 PDCCH monitoring capability with SCS configuration . If a UE is configured with downlink cells using both Rel-15 PDCCH monitoring capability and Rel-16 PDCCH monitoring capability,  is replaced by . 




One application in the specification of multi-TRP operation is URLLC where a same TB is transmitted from multiple TRPs to improve reception reliability. Partition of PDCCH candidates and non-overlapping CCEs is captured for slot-based scheduling but is not captured for span-based scheduling.

Proposal 5: Update TS 38.213 according to the following to capture multi-TRP operation for span-based PDCCH monitoring.

	If a UE can support using Rel-15 PDCCH monitoring capability
-	a first set of  serving cells where the UE is either not provided CORESETPoolIndex or is provided CORESETPoolIndex with a single value for all CORESETs on all DL BWPs of each serving cell from the first set of serving cells, and
 -	a second set of  serving cells where the UE is provided CORESETPoolIndex with a value 0 for a first CORESET and with a value 1 for a second CORESET on any DL BWP of each serving cell from the second set of serving cells
the UE determines, for the purpose of reporting pdcch-BlindDetectionCA, a number of serving cells as  where  is either a value reported by the UE or  if the UE does not report a value of R. 
If a UE can support using Rel-16 PDCCH monitoring capability
-	a first set of  serving cells where the UE is either not provided CORESETPoolIndex or is provided CORESETPoolIndex with a single value for all CORESETs on all DL BWPs of each serving cell from the first set of serving cells, and
 -	a second set of  serving cells where the UE is provided CORESETPoolIndex with a value 0 for a first CORESET and with a value 1 for a second CORESET on any DL BWP of each serving cell from the second set of serving cells
the UE determines, for the purpose of reporting pdcch-BlindDetectionCA-r16, a number of serving cells as  where  is either a value reported by the UE or  if the UE does not report a value of . 
*** unchanged text omitted ***
If a UE is configured only with   downlink cells using Rel-16 PDCCH monitoring capability, and with   and  of the   and  downlink cells, respectively,using combination  for PDCCH monitoring, and having active DL BWPs using SCS configuration , where  , a DL BWP of an activated cell is the active DL BWP of the activated cell, and a DL BWP of a deactivated cell is the DL BWP with index provided by firstActiveDownlinkBWP-Id for the deactivated cell, the UE is not required to monitor more than  PDCCH candidates or more than  non-overlapped CCEs per span on the active DL BWP(s) of scheduling cell(s) from the  downlink cells 




Search space set dropping
For slot-based PDCCH monitoring, a UE is configured search space sets, determines the search spaces sets to monitor PDCCH per slot, and performs search space set dropping (only for the PCell) according to the search space set index when a number of PDCCH candidates or a number of non-overlapping CCEs exceeds  or , respectively, after allocating candidates/non-overlapping CCEs for PDCCH monitoring according to CSS. 

For span-based PDCCH monitoring, the Rel-15 slot-based procedure can be directly re-used for search space set dropping. Nevertheless, several variants were still proposed, including:
a) exclusion of Type3-CCS from the CSS types for PDCCH monitoring with potential search space set dropping
b) limiting the number of spans where the UE checks for search space set dropping either according to a UE reported capability or according to a specified number 
c) checking for search space set dropping regardless of whether or not the UE monitors PDCCH according to CSS  

It should be clear that any change to the Rel-15 procedure should only be made if it is essential or if an associated benefit is shown to be material. A necessity for changing the Rel-15 procedure is clearly non-existent as the same procedure can directly apply by using ‘span’ instead of ‘slot’. A benefit from limiting the number of spans where the UE checks for search space set dropping is also unclear as the worst case complexity scenario for such checking is for (X, Y) = (2, 2) and 30 kHz SCS which is practically same as in Rel-15 for slot-based checking and 120 kHz SCS. This is not an FR1 vs FR2 aspect as it only relates to software capability. In general, the possible combinations of search space sets at a given span are known in advance through the RRC configurations and search space sets to be dropped can be pre-determined. Re-using the Rel-15 procedure avoids changing UE/gNB implementations for span-based PDCCH monitoring while there are no additional processing requirements compared to Rel-15.  
  
It has also been proposed, sometimes by same companies that proposed changing the Rel-15 procedure for when search space set dropping is performed in order to presumably reduce computation complexity, to have PDCCH candidate-based dropping instead of search space set dropping. It should be clear that such change will have a large material impact on UE/gNB complexity. It will also fail to offer any material benefit as a granularity of how many candidates are per search space set can to a large extend be controlled by gNB implementation (configuration of number of search space sets and number of candidates per search space set).

Proposal 6: No change to the Rel-15 procedure for search space set dropping for span-based PDCCH monitoring. 

 
Table 1 provides suggested values for a number of PDCCH candidates for supported values of (X,Y) and Table 2 provides suggested values for a number of non-overlapping CCEs (values have been agreed for (X, Y) = (7, 3)). Somewhat smaller values than the suggested ones can be acceptable, larger values than the suggested ones are not acceptable due to the impact on UE complexity.

Table 1: Maximum number  of monitored PDCCH candidates in a span of a span pattern (X, Y) for a DL BWP with SCS configuration  for a single serving cell
	
	Maximum number  of monitored PDCCH candidates per span pattern  and per serving cell 

	
	(2, 2)
	(4, 3)
	(7, 3)

	0
	12
	28
	44

	1
	10
	24
	36



Table 10.1-3A: Maximum number  of non-overlapped CCEs in a span of a span pattern (X, Y) for a DL BWP with SCS configuration  for a single serving cell
	
	Maximum number  of non-overlapped CCEs per span pattern  and per serving cell 

	
	(2, 2)
	(4, 3)
	(7, 3)

	0
	48
	56
	56

	1
	48
	56
	56




Regarding the minimum CA capability, as span-based PDCCH monitoring is not targeting data rates beyond ones that can be provided by single cell deployments, a minimum required UE complexity should not unnecessarily increase for span-based PDCCH monitoring under CA. For only Rel-16 (span-based) PDCCH monitoring, the minimum value of pdcch-BlindDetectionCA-R16 can be 2. For both Rel-15 (slot-based) and Rel-16 PDCCH monitoring, the minimum value of pdcch-BlindDetectionCA-R15 can be 2 and the minimum value of pdcch-BlindDetectionCA-R16 can be 1.

Proposal 7: For a UE configured only with Rel-16 PDCCH monitoring, the minimum value of pdcch-BlindDetectionCA-R16 is 2.  For a UE configured only with both Rel-15 and Rel-16 PDCCH monitoring, the minimum value of pdcch-BlindDetectionCA-R15 is 2 and the minimum value of pdcch-BlindDetectionCA-R16 is 1.  

 
DCI format related issues
A few aspects relating to DCI formats were identified and/or discussed in RAN1#100-e including the following.

a) Need for specification support to distinguish DCI formats 0_2/1_2 from DCI formats 0_0/1_0

Nearly all fields of DCI formats 0_2/1_2 are configurable. A network can always choose a size of one (or more) of the fields such that a size of DCI formats 0_2/1_2 is different than a size of DCI formats 0_0/1_0. The network can do so while getting improved performance (e.g. RV field of 1 bit instead of 0 bits) and/or with/without using the increased functionality (e.g. TDRA field of 3 bits instead of 2 bits and it is up to the NW whether or not to use the additional entries). In any case, implementation mechanisms are always preferable to introducing a (useless) padding bit and any specification support is unnecessary.

Observation 4: There is no need to specify any mechanism to distinguish DCI formats 0_2/1_2 and DCI formats 0_0/1_0.


b) Mapping of 1 RV bit to RV values

It was identified in RAN1#100-e that, in case of an RV field with 1 bit, the values map to 0 and 3 instead of 0 and 2. Although simple to fix, this issue was deprioritized from the email discussions [2]. Clearly, as the objective is to increase data rates and, unlike CG-PUSCH, there is no point for self-decodable retransmissions, the values should be 0 and 2 and not 0 and 3. A same conclusion was reached in NR-U where the RV field of 1 bit maps to values of 0 and 2.

Proposal 8: Correct the mapping for the RV field with 1 bit from 0 and 3 to 0 and 2 for DCI formats 0_2/1_2.


c) Confirmation of working assumption from RAN1#99

In RAN1#99, the following WA was 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)

It is proposed to confirm the WA with some modifications. One modification relates to the last sentence of the WA where MSBs with 0 value are added. It is unnecessary for the MSBs to have 0 value as then they are useless. Therefore, the last sentence can be deleted. 

Another change relates to having the WA “at least for the case when only one of the two DCI formats is configured to be monitored by the UE”. The WA should also apply for the case the both DCI format are configured to be monitored by the UE. Otherwise, there will be problems when, for a same HARQ-ACK codebook/priority type, the UE detects a first DCI format having a first range of values for the above field and then detects a second DCI format having a second range of values for the above fields. For example, the pseudo-code for Type-2 HARQ-ACK codebook in the current specifications may need to be revised to account for the counter DAI field switching between 1 bit and 2 bits. 

Proposal 9: Confirm the WA with the following indicated modifications/deletions.

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)


Conclusions
This contribution considered open issues related to DL control signaling for Rel-16 URLLC and proposes the following.

Proposal 1: Update [1] as follows to complete the description of the UE behavior for determining a combination (X, Y) for PDCCH monitoring.

	If the UE indicates a capability to monitor PDCCH according to multiple  combinations and a configuration of search space sets to the UE for PDCCH monitoring on a cell results to a separation of every two consecutive PDCCH monitoring spans that is equal to or larger than the value of  for onetwo or more combinations  of the multiple combinations , the UE is expected to monitor PDCCH on the cell according to the combination  from the one or more combinations  associated with the largest maximum number of  and .



Proposal 2: Spans on cells from the  downlink cells are considered as aligned if PDCCH monitoring occasions on the DL cells
a) are within a same set of up to  consecutive symbols, or 
b) have first symbols separated by at least  symbols

Equivalently, proposal 2 can be expressed as:
Proposal 2a: Spans on cells from the  downlink cells are considered as aligned if the union of PDCCH monitoring occasions on all the cells results to PDCCH monitoring according to combination .

Proposal 3: For a set of spans on cells from the  downlink cells that includes only spans with PDCCH monitoring occasions on the DL cells that
a) are not within a same set of up to  consecutive symbols, and 
b) have first symbols that are not separated by at least  symbols
the partition of the UE capability for PDCCH monitoring is across all spans in the set of spans.


Proposal 4: Update TS 38.213 according to the following to capture the definition of ‘aligned’ spans and capture the partition of PDCCH candidates and non-overlapping CCEs for ‘unaligned’ spans.

	If a UE is configured only with  downlink cells using Rel-16 PDCCH monitoring capability, and with  of the  downlink cells using combination  for PDCCH monitoring, and having active DL BWPs using SCS configuration , where , a DL BWP of an activated cell is the active DL BWP of the activated cell, and a DL BWP of a deactivated cell is the DL BWP with index provided by firstActiveDownlinkBWP-Id for the deactivated cell, the UE is not required to monitor more than  PDCCH candidates or more than  non-overlapped CCEs per span on the active DL BWP(s) of scheduling cell(s) from the  downlink cells
-	per span from a set of spans on all scheduling cells from the  downlink cells, if PDCCH monitoring occasions in spans from the set of spans are within a same set of  consecutive symbols, or have first symbols separated by at least  symbolsaligned,
-	per set of spans on all scheduling cells from the  downlink cells, otherwise,
where  is a number of configured cells using Rel-16 PDCCH monitoring capability with SCS configuration . If a UE is configured with downlink cells using both Rel-15 PDCCH monitoring capability and Rel-16 PDCCH monitoring capability,  is replaced by . 




Proposal 5: Update TS 38.213 according to the following to capture multi-TRP operation for span-based PDCCH monitoring.

	If a UE can support using Rel-15 PDCCH monitoring capability
-	a first set of  serving cells where the UE is either not provided CORESETPoolIndex or is provided CORESETPoolIndex with a single value for all CORESETs on all DL BWPs of each serving cell from the first set of serving cells, and
 -	a second set of  serving cells where the UE is provided CORESETPoolIndex with a value 0 for a first CORESET and with a value 1 for a second CORESET on any DL BWP of each serving cell from the second set of serving cells
the UE determines, for the purpose of reporting pdcch-BlindDetectionCA, a number of serving cells as  where  is either a value reported by the UE or  if the UE does not report a value of R. 
If a UE can support using Rel-16 PDCCH monitoring capability
-	a first set of  serving cells where the UE is either not provided CORESETPoolIndex or is provided CORESETPoolIndex with a single value for all CORESETs on all DL BWPs of each serving cell from the first set of serving cells, and
 -	a second set of  serving cells where the UE is provided CORESETPoolIndex with a value 0 for a first CORESET and with a value 1 for a second CORESET on any DL BWP of each serving cell from the second set of serving cells
the UE determines, for the purpose of reporting pdcch-BlindDetectionCA-r16, a number of serving cells as  where  is either a value reported by the UE or  if the UE does not report a value of . 
*** unchanged text omitted ***
If a UE is configured only with   downlink cells using Rel-16 PDCCH monitoring capability, and with   and  of the   and  downlink cells, respectively,using combination  for PDCCH monitoring, and having active DL BWPs using SCS configuration , where  , a DL BWP of an activated cell is the active DL BWP of the activated cell, and a DL BWP of a deactivated cell is the DL BWP with index provided by firstActiveDownlinkBWP-Id for the deactivated cell, the UE is not required to monitor more than  PDCCH candidates or more than  non-overlapped CCEs per span on the active DL BWP(s) of scheduling cell(s) from the  downlink cells 



Proposal 6: No change to the Rel-15 procedure for search space set dropping for span-based PDCCH monitoring. 

Proposal 7: For a UE configured only with Rel-16 PDCCH monitoring, the minimum value of pdcch-BlindDetectionCA-R16 is 2.  For a UE configured only with both Rel-15 and Rel-16 PDCCH monitoring, the minimum value of pdcch-BlindDetectionCA-R15 is 2 and the minimum value of pdcch-BlindDetectionCA-R16 is 1.  

Proposal 8: Correct the mapping for the RV field with 1 bit from 0 and 3 to 0 and 2 for DCI formats 0_2/1_2.

Proposal 9: Confirm the WA with the following indicated modifications/deletions.

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)


In addition, the following observations are made. 
Observation 1: For span-based PDCCH monitoring, there is no need to define slot-based limits for the number of PDCCH candidates and non-overlapping CCEs.

Observation 2: ‘Aligned’ spans on two cells associated with same combination  can have different lengths or different start/end symbols for PDCCH monitoring occasions. 

Observation 3: Whether spans are ‘aligned’ or ‘unaligned’ can be time-dependent as determined by RRC configurations for search space sets (regardless of possible switching between the RRC configurations of search space sets by a DCI format). 

Observation 4: There is no need to specify any mechanism to distinguish DCI formats 0_2/1_2 and DCI formats 0_0/1_0.



References:
[1] TS 38.213 v16.1.0, “NR; Physical layer procedures for control”
[2] [bookmark: _Hlk36827125][bookmark: _GoBack]R1-2001044, “Feature lead summary #1 on PDCCH enhancements”, Huawei
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