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1 [bookmark: _Ref1160581]Introduction
During RAN1 #99 meeting, numerous design decisions were made regarding the introduction of DCI formats 0_2/1_2 and enhancements to PDCCH monitoring [1].
Especially, with respect to PDCCH monitoring enhancements, it was agreed that 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. 
In this regard, details of switching between the monitoring configuration between Rel-16 and Rel-15 requirements, need to be determined.
Maximum number of non-overlapping CCEs for channel estimation per span for some combinations of SCS and span patterns, and maximum number of monitored PDCCH candidates per span for all combinations, are also still to be decided. Distribution of the limits over different carriers in CA configurations is another open issue to be determined.
Further, while for Rel-16 PDCCH monitoring capability, it was agreed that PDCCH dropping is performed in a span if needed (i.e., PDCCH overbooking and PDCCH dropping are not performed per slot), further details with respect to the dropping and overbooking mechanisms are still open. 
Accordingly, in this contribution, we present our views on these remaining aspects with respect to Rel-16 PDCCH monitoring enhancements, as well as few open issues in terms of URLLC DCI design and its configurability. 
2 [bookmark: _Hlk31658766]Remaining aspects with respect to URLLC DCI 
2.1 [bookmark: _Hlk31658781]Open issues on DCI design from RRC-signaling perspective:
It is acknowledged that DMRS-related parameters and configurations, impact some other configurations, including antenna port indication and PTRS configurations in DCI format 0_2, as well as some functionalities, including UL transmission scheme, TBS determination (i.e. overhead assumption, different PUSCH mapping, etc.),  UE DM-RS transmission/reception procedure, and UE PT-RS transmission/reception procedure.
In the context of the new DCI formats, the presence/absence of DMRS-related configuration parameters is coupled to the size of AP bit-field in DCI format 0_2. While for DCI formats 0_1/1_1, the DM-RS is required to always be configured, the coupling of the DMRS configuration to AP bit-field size in DCI format implies that it would not be possible to provide the UE with a DMRS configuration explicitly (for DCI format 0_2) while still realizing a zero-bit AP bit-field in the DCI format 0_2 scheduling a single-port transmission, with the precoding and antenna mapping determined semi-statically. Therefore, if such flexibility in configuration is desired, separate indication via RRC signaling to control the presence of the AP bit-field in DCI format 0_2 (e.g., AntennaPorts-FieldPresence-ForDCIFormat0_2) should be defined. 

Such an approach would enable efficient link adaptation with respect to MIMO configurations (inlc. precoding), and use of additional DMRS symbols, and RE mapping, etc., while still using single-port transmission based on semi-static selection (based on the provided DMRS configuration for DCI format 0_2), while still not incurring at least 2 bits for the AP field. 
Given the focus of the WI towards enabling flexible scheduling and link adaptation, it would be most reasonable to introduce a separate configuration for the AP bit-field presence.

However, if introducing the new RRC parameters is not agreed, then appropriate UE assumptions for the case wherein the UE is not provided with DMRS configuration for DCI format 0_2, needs to be defined. 

Note that, while we focus on the UL scheduling case (DCI format 0_2) in this section, the same considerations apply for DL scheduling and DCI format 1_2 as well.

Assumptions on when DMRS-related fields are not configured
It is important to determine the applicable (assumed) DM-RS configuration for DCI formats 0_2 if the DMRS-related fields are not configured. Note that DM-RS configuration may not be provided to the UE, As such, even though it was agreed to introduce  new RRC parameters dmrs-UplinkForPUSCH-MappingTypeA-ForDCIFormat0_2 and dmrs-UplinkForPUSCH-MappingTypeB-ForDCIFormat0_2, such that if none of them is configured, then AP bitfield size of 0 bits is interpreted in DCI format 0_2 (and the port follows the same port index as in the fallback DCI), a valid set of assumptions for the new DCI formats still needs to be defined when the corresponding fields are not present. 
In this regard, different aspects need to be considered. For example, if "dmrs-Downlink/UplinkForPDSCH-MappingTypeA-ForDCIFormat1/0_2" and "dmrs-Downlink/UplinkForPDSCH-MappingTypeB-ForDCIFormat1/0_2" are absent, then whether the parameters of DMRS-config of non-fallback or fallback DCI formats can be assumed to apply to DCI formats 0_2 /1_2, needs to be determined. 

Thus, two options can be considered when the UE is not provided with "dmrs-Downlink/UplinkForPDSCH/PUSCH-MappingTypeA-ForDCIFormat1/0_2" and "dmrs-Downlink/UplinkForPDSCH/PUSCH-MappingTypeB-ForDCIFormat1/0_2":
· Opt. 1: Assumptions on AP and DMRS RE mapping and configuration are same as for fallback DCI formats 
· Opt. 2: If configured, assumptions on AP and DMRS RE mapping and configuration are same as provided in PUSCH-Config and PDSCH-Config; else, assumptions on AP and DMRS RE mapping and configuration are same as for fallback DCI formats

For either of the two cases, there will be some inefficiencies incurred in terms of DMRS configuration and RE mapping for the shared channel whenever the intended scheduling for DCI formats 0_2/1_2 may deviate from the assumptions according to either fallback (formats 0_1/1_1) or fallback (formats 0_0/1_0). Thus, either option could be defined, although Opt. 1 is preferred for simplicity. 
Proposal 1
· The presence of the Antenna Port (AP) bit-field in DCI formats 0_2/1_2 is decoupled from the DM-RS configuration for the DCI format. 
· Introduce RRC parameters for DCI formats 0_2 and 1_2 to configure the presence of the AP bit-field in DCI format 0_2 and format 1_2 respectively (e.g., AntennaPorts-FieldPresence-ForDCIFormat0_2, AntennaPorts-FieldPresence-ForDCIFormat1_2).
Proposal 2
· When the UE is not provided with "dmrs-Downlink/UplinkForPDSCH/PUSCH-MappingTypeA-ForDCIFormat1/0_2" and "dmrs-Downlink/UplinkForPDSCH/PUSCH-MappingTypeB-ForDCIFormat1/0_2"
·  Assumptions on AP and DMRS RE mapping and configuration are same as for fallback DCI formats.
2.2 [bookmark: _Hlk31658794][bookmark: _GoBack]Identification of size-matched DCI formats 
[bookmark: _Hlk31869922]The Rel-16 eURLLC WI description lists the following objective: 
· Specification of PDCCH enhancements [RAN1]
· DCI format(s) with configurable sizes for some fields, with a minimum DCI size targeting a reduction of 10~16 bits relative to Rel-15 DCI format 0_0/1_0 and a maximum DCI size that can be larger than Rel-15 DCI format 0_0/1_0, and provide the possibility to align with the size of the DCI format 0_0/1_0 (including possible zero padding if any) 

As can be seen from the emphasized text above, one of the objectives is to allow the DCI formats to be size-matched to fallback DCI formats. This can be achieved (1) via explicit configuration (implying impact on RRC signaling) to indicate use of zero-padding to DCI formats 0_2/1_2, or (2) via gNB implementation via suitable configuration of features and parameters to align the DCI format sizes. Clearly, the second option is not always feasible. 
However, if introducing a new RRC parameter for this purpose is not agreeable, it should at least be allowed to size-match the new and fallback DCI formats via gNB implementation. 
Thus, an aspect with respect to the new DCI formats is identification between Rel-15 fallback DCI and the new DCI formats in case these formats are size-matched (via explicit configuration or gNB implementation), even though for most cases, such ambiguity can be avoided by the scheduler. It is noted that while the latest agreements with respect to the size-matching of new formats with Rel-15 non-fallback, etc., address the limits corresponding to the DCI format size budget, allowing for size-matching of the new DCI formats and Rel-15 fallback formats is beneficial in terms of reduced dimensioning for the number of BDs.
Similar cases of ambiguity between size-matched DCIs can also occur in Rel-15, which are addressed by defining UE assumptions when CSS and USS candidates may overlap and are indistinguishable. Similarly, it is possible to handle the ambiguity cases depending on whether or not the fallback DCI formats are monitored in CSS or USS. In this regard, two cases can be considered when the fallback DCI formats have same size as new DCI formats:
1. When the ambiguity is between new DCI formats and fallback DCI formats that are configured in CSS (i.e., the fallback formats that may overlap, are configured for monitoring in CSS): Then, it is more reasonable for the UE to identify the DCI format as fallback format, where example use-cases include RRC reconfiguration events.
2. When the ambiguity is between new DCI formats and fallback DCI formats that are configured in USS (i.e., the fallback formats that may overlap, are configured for monitoring in USS): Then, it is more reasonable for the UE to identify the DCI format as the new format, in order to prioritize use of URLLC DCI format.
Proposal 3
· Size-matching between DCI formats 0_2/1_2 and 0_0/1_0 is supported. 
· To resolve any potential ambiguity between size-matched Rel-15 fallback DCI and eURLLC DCI formats, two cases are considered:
· When the ambiguity is between new DCI formats and the fallback DCI formats configured for monitoring in CSS, the UE identifies the DCI format as fallback DCI format.
· [bookmark: _Hlk31869654]When the ambiguity is between new DCI formats and the fallback DCI formats configured for monitoring in USS, the UE identifies the DCI format as the eURLLC DCI format.
2.3 Priority indication via DCI formats 0_1/1_1 and 0_2/1_2 
During RAN1 #99, an optional UE capability was agreed that 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, respectively. 
Thus, for UEs that may not support the above feature, the DCI formats 0_1/1_1 may only schedule PUSCH or HARQ-ACK transmission with priority index 0, while DCI formats 0_2/1_2 may still schedule PUSCH or HARQ-ACK transmission associated with either priority index 0 or 1. Beyond this restriction, no additional mechanism is necessary.
Proposal 4
· A UE, that does not support indication of both priorities by DCI formats 0_1/1_1/0_2/1_2 when these DCI formats are configured for monitoring in a DL BWP, does not expect to receive an UL grant/DL assignment via DCI format 0_1/1_1 indicating the corresponding PUSCH as high priority, or transmission of A/N feedback using higher priority HARQ-ACK CB, respectively.
3 [bookmark: _Hlk31658821]PDCCH Monitoring enhancements 
3.1 [bookmark: _Hlk31658986]Defining per-span (Rel-16) monitoring requirements
It has been agreed that the per-CC limit on the maximum number of non-overlapping CCEs for channel estimation per PDCCH monitoring span for a certain combination (X, Y, ) is C (X & Y pair indicates span pattern effectively, or a set of span patterns that need to be satisfied, and there can be multiple [X, Y]s in the UE reported candidate value set in every slot). 
While the total number of non-overlapping CCEs (and/or BDs) per slot may increase compared to Rel-15, a limit on the per-span requirements is also defined. During RAN1 #99, the following agreements were made:
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
[bookmark: _Hlk31701806]Agreement
[bookmark: _Hlk31701790]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 
· For Rel-16 PDCCH monitoring capability,
· …
· 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 
Considering the reliability and latency requirements, as well as the traffic characteristics of URLLC traffic, some possible candidate(-range)s for max number of non-overlapped CCEs and BDs are proposed in Tables 1 and 2 below, respectively.  According to these per-span limits, any potential impact to eMBB scheduling flexibility is minimal in practice, as the proposed values are close to the slot-based limits for X = 7 and X = 4 (i.e., PDCCH monitoring capabilities close to Rel-15 eMBB are achieved). On the other hand, for a UE configured with span patterns (X,Y) = (2,2), it is not likely that a large number of CCEs within a single span is required to accommodate the eMBB scheduling. 
Regarding the span-level limits on the numbers of BDs, it is noted that the need for an increased number of BDs is significantly less pronounced compared to the numbers of non-overlapping CCEs.  

Table 1: Maximum number of per-span non-overlapping CCEs as a function of span pattern and SCS.
	　
	X
	Y
	Maximum number of non-overlapped CCEs per span

	
	
	
	=0
	=1

	Case 1
	2
	2
	[16-20]
	[16-20]

	Case 2
	4
	3
	[36-42]
	[36-40]

	Case 3 (agreed)
	7
	3
	56
	56

	Rel-15 reference (per slot)
	56
	56



Table 2: Maximum number of per-span monitored PDCCH candidates as a function of span pattern and SCS.
	　
	X
	Y
	Maximum number of BDs per span

	
	
	
	=0
	=1

	Case 1, M1
	2
	2
	[10-14]
	[8-12]

	Case 2, M2
	4
	3
	[20-28]
	[16-24]

	Case 3, M3
	7
	3
	[36 – 44]
	[28-36]

	Rel-15 reference (per slot)
	44
	36



Proposal 5
· Down-select the values of C(X,Y) and M(X,Y) for Rel-16 PDCCH monitoring capability from the ranges in following tables:
Maximum number of per-span non-overlapping CCEs as a function of span pattern and SCS.
	　
	X
	Y
	Maximum number of non-overlapped CCEs per span

	
	
	
	=0
	=1

	Case 1
	2
	2
	[16-20]
	[16-20]

	Case 2
	4
	3
	[36-42]
	[36-40]

	Case 3 (agreed)
	7
	3
	56
	56

	Rel-15 reference (per slot)
	56
	56



Maximum number of per-span monitored PDCCH candidates as a function of span pattern and SCS.
	　
	X
	Y
	Maximum number of BDs per span

	
	
	
	=0
	=1

	Case 1, M1
	2
	2
	[10-14]
	[8-12]

	Case 2, M2
	4
	3
	[20-28]
	[16-24]

	Case 3, M3
	7
	3
	[36 – 44]
	[28-36]

	Rel-15 reference (per slot)
	44
	36




3.2 Switching between Rel-15 and Rel-16 PDCCH monitoring configurations
In Rel-16 URLLC, 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, and the gNB configures which capability is used. An RRC parameter has been defined, ‘PDCCHMonitoringCapabilityConfig’ (i.e., via an explicit bit-field in PDCCHConfig), to (re-)configure either Rel-15 or Rel-16 PDCCH monitoring configurations for PDCCH monitoring on a serving cell. 
By switching between the configurations, the SS set configuration (i.e., via higher layer IE search-space-config))) can be reconfigured (or some of the parameters under this IE can be reconfigured). As such, different options may be considered to properly handle the reconfiguration. For example,
1) An optional (RRC) parameter can be introduced as part of the SS set configuration, to indicate which monitoring behavior the new configurations is associated to (particularly to indicate whether the search space set applies when the UE is configured with slot-level PDCCH monitoring or span-based PDCCH monitoring). While such design requires introduction of new RRC parameter to identify SS sets that apply for each monitoring configurations (i.e., Rel-15 vs. Rel-16), it may provide the most straightforward approach to enable the switching of monitoring configurations.
a) Another, a bit more compact, signaling approach could be to configure a separate parameter/list in PDCCH-Config – listing the SS set indices associated with a PDCCH monitoring configuration (e.g., R15PDCCHMonitoringSearchSpaceIdList, and R16PDCCHMonitoringSearchSpaceIdList). This would be an alternative to the option of configuring a new parameter as part of (each) search space set to indicate whether the SS set is associated with either or both of Rel-15 and Rel-16 PDCCH monitoring configurations. A SS set can be in both lists. In terms of the RRC overhead, separate list of SS set indices would be more efficient compared to per SS set-tagging. If these parameters are not configured or a SS set is not listed under either configuration, then the concerned SS sets are expected to be monitored irrespective of the indication via PDCCHMonitoringCapabilityConfig (i.e., equivalent to being in both lists). 
2) Alternatively, the UE may always rely on gNB’s SS set configuration (with no additional indication being introduced), when it indicates its capability of supporting Rel-16 on a particular carrier. This means that it can be left up to the gNB to ensure that the corresponding limits on number of BDs and non-overlapping CCEs are satisfied for both slot-based or span-based configurations, under the SS set configuration, and for a given serving cell. Further, such approach incurs higher RRC signaling overhead, due to frequent reconfigurations of SS sets as well as incur significant NW scheduler complexity in ensuring that the corresponding limits are satisfied across the set of configured search space sets, some of which (e.g., certain CSS configurations like searchSpaceZero) may need to be maintained across the switching events to maintain connectivity.
In our view, given the overall tradeoffs between these mechanisms and the general benefits of Option 1-a, such design forms a suitable solution to enable the switching between PDCCH monitoring configurations in Rel-16 URLLC.
Proposal 6
· The UE can be configured with one or both of RRC parameters that list the SS set indices associated with Rel-15 and Rel-16 PDCCH monitoring capability configuration (e.g., R15PDCCHMonitoringSearchSpaceIdList, and R16PDCCHMonitoringSearchSpaceIdList). 
· A SS set can be in both lists. 
·  If this parameter/list is not configured or a SS set is not listed under either configuration, then the concerned SS sets are expected to be monitored irrespective of the indication via PDCCHMonitoringCapabilityConfig (i.e., equivalent to being in both lists).

3.3 CA configurations and BD/CCE requirements
During RAN1 #99, the following agreement was made:
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 

In TS 38.213, Clause 10, it has been specified that if the UE is provided PDCCHMonitoringCapabilityConfig = R16 PDCCH monitoring capability for all downlink cell where the UE monitors PDCCH, the UE determines a capability to monitor a maximum number of PDCCH candidates and a maximum number of non-overlapped CCEs per span that corresponds to  downlink cells, where  is the number of configured downlink cells if the UE does not provide pdcch-BlindDetectionCA-r16, and otherwise,  is the value of pdcch-BlindDetectionCA-r16.
Further, if the UE is capable of handling both Rel-15 monitoring requirements as well as the enhanced monitoring (i.e., per-span) requirements, the UE determines a capability to monitor a maximum number of PDCCH candidates and a maximum number of non-overlapped CCEs per slot or per span that corresponds to  downlink cells or to  downlink cells, respectively, where  is the number of configured downlink cells if the UE does not provide pdcch-BlindDetectionCA-r15, and otherwise,  is the value of pdcch-BlindDetectionCA-r15; also,  is the number of configured downlink cells if the UE does not provide pdcch-BlindDetectionCA-r16, and otherwise,  is the value of pdcch-BlindDetectionCA-r16.

Correction to descriptions for PDCCH monitoring capabilities in CA configurations
In the current description for the interpretation of the reported PDCCH monitoring capabilities under different configurations of PDCCH monitoring capabilities across serving cells in CA configuration, the case wherein the UE is configured with a mix of Rel-15 and Rel-16 PDCCH monitoring configurations in different serving cells is not clearly captured. As captured for the description of the UE capability reporting framework wherein the case of a mix of Rel-15 and Rel-16 PDCCH monitoring capabilities is considered, it needs to be clarified for the description on determination of particular limits that the corresponding capabilities are to be applied in determining the minimum requirements when the UE is actually configured with a mixed of PDCCH monitoring capabilities across serving cells.
Accordingly, in Appendix we present our text proposal (Text Proposal #1) regarding the required correction for BD/CCE capability determination for CA configurations, in TS 38.213, Clause 10.
Proposal 7
· Adopt the text proposal (Text Proposal #1) in Appendix for TS 38.213, Section 10 to correctly capture the configuration of a mix of Rel-15 and Rel-16 PDCCH monitoring configurations across serving cells.

[bookmark: _Ref32600569]BD/CCE requirements in CA configurations

When determining the capability distribution across the cells for CA operation, the PDCCH monitoring capabilities for Rel-15 and Rel-16 monitoring configurations should be dimensioned separately. This follows a capability reporting framework that identifies slot-level and span-level monitoring configurations and their related processing capabilities separately. Particularly, the limits on maximum required numbers of BDs and non-overlapping CCEs for the UE configured with Rel-16 PDCCH monitoring capability and carrier aggregation should be determined separately for carriers configured with Rel-15 and Rel-16 PDCCH monitoring capabilities respectively. 

Further, for a DL serving cell that is deactivated, Rel-15 PDCCH monitoring is assumed; that is, for deactivated DL cells, enhanced PDCCH monitoring is assumed as not being configured.

For the case of cross-carrier scheduling, the number of PDCCH candidates for monitoring and the number of non-overlapped CCEs per slot can be separately counted for each scheduled cell, and for each of Rel-15 and Rel-16 per-span monitoring requirements/capabilities. Accordingly, it is necessary to provide the UE with the corresponding PDCCH monitoring configuration for the scheduled cells. For this purpose, the new RRC parameter PDCCHMornitoringCapability should be provided in the PDCCH-Config IE for the scheduled cell (in addition to searchSpacesToAddModList and searchSpacesToReleaseList).

When the UE is provided with Rel-16 PDCCH monitoring capability configuration and carrier aggregation, to simplify the PDCCH BD/CCE dimensioning and overall operation considering typical use cases, it is recommended that cross-carrier scheduling be limited to cases wherein the scheduling cell and the scheduled cell have the same PDCCH monitoring capability configuration, that is, for both scheduling cell and scheduled cell, the UE is  provided with either Rel-15 or Rel-16 PDCCH monitoring capability configuration. 
Further, when the UE is provided with Rel-16 PDCCH monitoring capability configuration and carrier aggregation, cross-carrier scheduling between two DL cells for which the UE is provided with Rel-16 PDCCH monitoring configuration should be limited to cases wherein the scheduling cell and the scheduled cell are provided with active DL BWPs with same SCS configuration, and the search space set configurations are such that the same span-pattern (X,Y) applies in both cells. 

Proposal 8
· For the case of cross-carrier scheduling, the number of PDCCH candidates for monitoring and the number of non-overlapped CCEs per slot can be separately counted for each scheduled cell, and for each of Rel-15 and Rel-16 per-span monitoring requirements/capabilities.
· RRC parameter PDCCHMornitoringCapability should be provided in the PDCCH-Config IE for the scheduled cell (in addition to searchSpacesToAddModList and searchSpacesToReleaseList)
· When the UE is provided with Rel-16 PDCCH monitoring capability configuration and carrier aggregation, 
· cross-carrier scheduling is limited to cases wherein the scheduling cell and the scheduled cell have the same PDCCH monitoring capability configuration.
· cross-carrier scheduling between two DL cells, for which the UE is provided with Rel-16 PDCCH monitoring configuration, is limited to cases wherein the scheduling cell and the scheduled cell are provided with active DL BWPs with same SCS configuration and with search space set configurations such that the same span-pattern (X,Y) applies. 

Per-span limits for a given span pattern (X,Y) are defined next, for a group of cells for which the same span pattern applies. This means that these limits are dependent not only on the UE capabilities and CA configuration, but also the SS set configuration in each cell, in order to determine the applicable span pattern for a serving cell. 

Following the principles used in defining the BD/CCE requirements in CA configuration in Rel-15, the span-level limits can be determined as outlined below. Specifically, the following key characteristics are maintained to extend the slot-level limits in CA configurations to their span-level equivalents for a given span-pattern (X, Y):
· When the reported CA capability w.r.t. PDCCH monitoring is not exceeded,
a. The limit per scheduled CC per span is same as the non-CA limit
· When the reported CA capability w.r.t. PDCCH monitoring is exceeded,
a. The total numbers of BDs/CCEs across the scheduling CCs is based on reported UE capability
b. The capability can be split across CCs, subject to the non-CA limits on each CC
c. For cases with mixed span-patterns and SCS across serving cells, for a span-pattern, the limit is determined by scaling the non-CA per-span limit by the reported UE capability, and is further scaled by the ratio of the number of DL cells with the span-pattern and same SCS to the total number of DL cells
· For cross-carrier scheduling, BD/CCEs that may overlap across  DL serving cells are separately counted for each serving cell.

Accordingly, an outline for the characterization of the requirements on BDs/CCEs is provided below, with corresponding TP for TS 38.213, Section 10.1 provided in the Appendix.

	Denote by , and  the maximum number of non-overlapped CCEs, and the maximum number of monitored PDCCH candidates, per span per cell for a given span configuration (X, Y) with SCS configuration , respectively.
1- If a UE is configured with   and  downlink cells with DL BWPs having SCS configuration µ (=0, 1, 2, 3), corresponding to Rel-15 and Rel-16 PDCCH monitoring configurations respectively, and  DL cells (amongst  DL cells with DL BWPs having SCS configuration  , configured with Rel-16 PDCCH monitoring), are configured, with DL BWPs having SCS configuration , for which span pattern (X,Y) applies (resulting from the configured search space sets for the serving cells),
a. where the number of DL scheduling cells  configured with span-based (Rel-16) PDCCH monitoring does not exceed , the UE is not required to monitor, on the active DL BWP of the scheduling cell, more than  PDCCH candidates or more than  non-overlapped CCEs per span for each scheduled cell, if DL scheduling cell is configured with enhanced PDCCH monitoring.
b. where the number of DL scheduling cells  configured with span-based (Rel-16) PDCCH monitoring exceeds  , 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. 
c. For each scheduled cell, the UE is not required to monitor on the active DL BWP with SCS configuration µ of the scheduling cell more than  PDCCH candidates or more than  non-overlapped CCEs per span, for span pattern (X,Y), if the DL scheduling cell is configured with enhanced PDCCH monitoring.
2- Further, if a UE is configured with only  downlink cells with DL BWPs having SCS configuration µ (=0, 1, 2, 3), corresponding to Rel-16 PDCCH monitoring configurations, and  DL cells (amongst  DL cells with DL BWPs having SCS configuration , configured with Rel-16 PDCCH monitoring), are configured, with DL BWPs having SCS configuration , for which span pattern (X,Y) applies (resulting from the configured search space sets for the serving cells)
a. where the number of DL scheduling cells  configured with span-based (Rel-16) PDCCH monitoring does not exceed , the UE is not required to monitor, on the active DL BWP of the scheduling cell, more than  PDCCH candidates or more than  non-overlapped CCEs per span for each scheduled cell.
b. where the number of DL scheduling cells  configured with span-based (Rel-16) PDCCH monitoring exceeds  , 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. 
c. For each scheduled cell, the UE is not required to monitor on the active DL BWP with SCS configuration µ of the scheduling cell more than  PDCCH candidates or more than  non-overlapped CCEs per span, for span pattern (X,Y), if the DL scheduling cell is configured with enhanced PDCCH monitoring.



Proposal 9
· Per-span requirements on the number of monitored PDCCHs and the number of CCEs for channel estimation, are defined for CA operation for the serving cells configured with Rel-16 PDCCH monitoring capability.
· For the DL serving cells configured with Rel-16 PDCCH monitoring capability, the limits on maximum required numbers of BDs and non-overlapping CCEs, are determined on a span-level, separately for each span pattern (X, Y) that applies to the DL serving cell based on the configured search space sets for PDCCH monitoring in the DL serving cell.
· Per-span limits for a given span pattern (X,Y) are defined for a group of cells for which the same span pattern applies.

Proposal 10
· Adopt the mechanism outlined in Section 3.3.2 and the corresponding text proposal (Text Proposal #2) in the Appendix for determining the requirements on numbers of BDs and non-overlapping CCEs for serving cells configured with Rel-16 PDCCH monitoring capability when the UE is configured with CA.
3.4 [bookmark: _Hlk31662151]Overbooking and dropping aspects
It has been agreed to consider similar principles as for cell scheduling with different numerologies as in Rel-15, e.g., not allowing overbooking on the SCell. On the other hand, it has been also agreed that since the counting of BDs and non-overlapping CCEs is performed on a span basis, the overbooking and dropping rules should also be defined on a span basis. To avoid further complications with respect to defining the overbooking and dropping behaviors, the requirements on the number of BDs are also defined per-span, for the enhanced PDCCH monitoring capabilities. 

In terms of the details of how to perform the dropping, RAN1 #99 FL summarized some candidate solutions as proposed by companies:
· Option 1: 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 span j.
· 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.
· 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.   
Particularly, Option 3 considers the case of dropping the exceeding candidates which fall within the span for a SS set, instead of dropping the entire SS set (as in Rel-15). However, such design introduces further specification impacts as well as UE and network scheduler implementation complications, while similar granularity for the dropping can be achieved by proper configuration of SS sets (i.e., configure multiple SS sets with a smaller number of candidates to achieve finer granularity in dropping). 
In the Appendix, we provide the required updates to TS 38.213 Subclause 10.1, in order to support the per-span SS set-level dropping (Option 2). 
Proposal 11
· For overbooking in the PCell or PSCell, dropping of PDCCH candidates is performed at the span-level and using granularity of search space sets (Option 2).
· Adopt the corresponding text proposal (Text proposal #3) in the Appendix to implement the same.
4 Conclusions 
In this contribution, we presented our views on the remaining aspects with respect to Rel-16 PDCCH monitoring enhancements, as well as few open issues in terms of URLLC DCI design and its configurability. Based on the presented discussion and analysis, we have the following proposals:
Proposal 1
· The presence of the Antenna Port (AP) bit-field in DCI formats 0_2/1_2 is decoupled from the DM-RS configuration for the DCI format. 
· Introduce RRC parameters for DCI formats 0_2 and 1_2 to configure the presence of the AP bit-field in DCI format 0_2 and format 1_2 respectively (e.g., AntennaPorts-FieldPresence-ForDCIFormat0_2, AntennaPorts-FieldPresence-ForDCIFormat1_2).
Proposal 2
· When the UE is not provided with "dmrs-Downlink/UplinkForPDSCH/PUSCH-MappingTypeA-ForDCIFormat1/0_2" and "dmrs-Downlink/UplinkForPDSCH/PUSCH-MappingTypeB-ForDCIFormat1/0_2"
·  Assumptions on AP and DMRS RE mapping and configuration are same as for fallback DCI formats.
Proposal 3
· Size-matching between DCI formats 0_2/1_2 and 0_0/1_0 is supported. 
· To resolve any potential ambiguity between size-matched Rel-15 fallback DCI and eURLLC DCI formats, two cases are considered:
· When the ambiguity is between new DCI formats and the fallback DCI formats configured for monitoring in CSS, the UE identifies the DCI format as fallback DCI format.
· When the ambiguity is between new DCI formats and the fallback DCI formats configured for monitoring in USS, the UE identifies the DCI format as the eURLLC DCI format.
Proposal 4
· A UE, that does not support indication of both priorities by DCI formats 0_1/1_1/0_2/1_2 when these DCI formats are configured for monitoring in a DL BWP, does not expect to receive an UL grant/DL assignment via DCI format 0_1/1_1 indicating the corresponding PUSCH as high priority, or transmission of A/N feedback using higher priority HARQ-ACK CB, respectively.
Proposal 5
· Down-select the values of C(X,Y) and M(X,Y) for Rel-16 PDCCH monitoring capability from the ranges in following tables
Maximum number of per-span non-overlapping CCEs as a function of span pattern and SCS.
	　
	X
	Y
	Maximum number of non-overlapped CCEs per span

	
	
	
	=0
	=1

	Case 1
	2
	2
	[16-20]
	[16-20]

	Case 2
	4
	3
	[36-42]
	[36-40]

	Case 3 (agreed)
	7
	3
	56
	56

	Rel-15 reference (per slot)
	56
	56



Maximum number of per-span monitored PDCCH candidates as a function of span pattern and SCS.
	　
	X
	Y
	Maximum number of BDs per span

	
	
	
	=0
	=1

	Case 1, M1
	2
	2
	[10-14]
	[8-12]

	Case 2, M2
	4
	3
	[20-28]
	[16-24]

	Case 3, M3
	7
	3
	[36 – 44]
	[28-36]

	Rel-15 reference (per slot)
	44
	36



Proposal 6
· The UE can be configured with one or both of RRC parameters that list the SS set indices associated with Rel-15 and Rel-16 PDCCH monitoring capability configuration (e.g., R15PDCCHMonitoringSearchSpaceIdList, and R16PDCCHMonitoringSearchSpaceIdList). 
· A SS set can be in both lists. 
·  If this parameter/list is not configured or a SS set is not listed under either configuration, then the concerned SS sets are expected to be monitored irrespective of the indication via PDCCHMonitoringCapabilityConfig (i.e., equivalent to being in both lists).
Proposal 7
· Adopt the text proposal (Text Proposal #1) in Appendix for TS 38.213, Section 10 to correctly capture the configuration of a mix of Rel-15 and Rel-16 PDCCH monitoring configurations across serving cells.
Proposal 8
· For the case of cross-carrier scheduling, the number of PDCCH candidates for monitoring and the number of non-overlapped CCEs per slot can be separately counted for each scheduled cell, and for each of Rel-15 and Rel-16 per-span monitoring requirements/capabilities.
· RRC parameter PDCCHMornitoringCapability should be provided in the PDCCH-Config IE for the scheduled cell (in addition to searchSpacesToAddModList and searchSpacesToReleaseList)
· When the UE is provided with Rel-16 PDCCH monitoring capability configuration and carrier aggregation, 
· cross-carrier scheduling is limited to cases wherein the scheduling cell and the scheduled cell have the same PDCCH monitoring capability configuration.
· cross-carrier scheduling between two DL cells, for which the UE is provided with Rel-16 PDCCH monitoring configuration, is limited to cases wherein the scheduling cell and the scheduled cell are provided with active DL BWPs with same SCS configuration and with search space set configurations such that the same span-pattern (X,Y) applies. 
Proposal 9
· Per-span requirements on the number of monitored PDCCHs and the number of CCEs for channel estimation, are defined for CA operation for the serving cells configured with Rel-16 PDCCH monitoring capability.
· For the DL serving cells configured with Rel-16 PDCCH monitoring capability, the limits on maximum required numbers of BDs and non-overlapping CCEs, are determined on a span-level, separately for each span pattern (X, Y) that applies to the DL serving cell based on the configured search space sets for PDCCH monitoring in the DL serving cell.
· Per-span limits for a given span pattern (X,Y) are defined for a group of cells for which the same span pattern applies.

Proposal 10
· Adopt the mechanism outlined in Section 3.3.2 and the corresponding text proposal (Text Proposal #2) in the Appendix for determining the requirements on numbers of BDs and non-overlapping CCEs for serving cells configured with Rel-16 PDCCH monitoring capability when the UE is configured with CA.
Proposal 11
· For overbooking in the PCell or PSCell, dropping of PDCCH candidates is performed at the span-level and using granularity of search space sets (Option 2).
· Adopt the corresponding text proposal (Text proposal #3) in the Appendix to implement the same.
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Appendix – Text Proposals with respect to TS 38.213
Text proposal #1 for corrections to PDCCH monitoring capability reporting in CA configurations:
	----------------Text proposal starts for TS 38.213, Section 10 ------------------
[bookmark: _Toc12021485][bookmark: _Toc20311597]10	UE procedure for receiving control information
*** Unchanged text is omitted ***
If a UE indicates in UE-NR-Capability-r15 or in UE-NR-Capability-r16 a carrier aggregation capability larger than Y downlink cells or larger than Z downlink cells, respectively, the UE includes in UE-NR-Capability-r15 or in UE-NR-Capability-r16 an indication for a maximum number of PDCCH candidates and a maximum number of non-overlapped CCEs the UE can monitor for downlink cells with PDCCHMonitoringCapabilityConfig = R15 PDCCH monitoring capability or for downlink cells with PDCCHMonitoringCapabilityConfig = R16 PDCCH monitoring capability when the UE is configured for carrier aggregation operation over more than Y downlink cells or over more than Z downlink cells, respectively, and with at least one downlink cells from the Y downlink cells and at least one downlink cell from the Z downlink cells. When a UE is not configured for NR-DC operation and the UE is provided PDCCHMonitoringCapabilityConfig = R15 PDCCH monitoring capability for at least one downlink cell and PDCCHMonitoringCapabilityConfig = R16 PDCCH monitoring capability for at least one downlink cell, the UE determines a capability to monitor a maximum number of PDCCH candidates and a maximum number of non-overlapped CCEs per slot or per span that corresponds to  downlink cells or to  downlink cells, respectively, where
-	 is the number of configured downlink cells with PDCCHMonitoringCapabilityConfig = R15 PDCCH monitoring capability if the UE does not provide pdcch-BlindDetectionCA-r15
-	otherwise,  is the value of pdcch-BlindDetectionCA-r15
and
-	 is the number of configured downlink cells with PDCCHMonitoringCapabilityConfig = R16 PDCCH monitoring capability if the UE does not provide pdcch-BlindDetectionCA-r16
-	otherwise,  is the value of pdcch-BlindDetectionCA-r16
----------------Text proposal ends for TS 38.213, Section 10 ------------------



Text proposal #2 for defining BD/CCE requirements w/ Rel-16 PDCCH monitoring capability and CA configurations:
	----------------Text proposal starts for TS 38.213, Section 10.1 ------------------
10.1	UE procedure for determining physical downlink control channel assignment 
*** Unchanged text is omitted ***





If a UE is configured with  downlink cells with DL BWPs having SCS configuration , and for all the configured downlink cells the UE is either not provided PDCCHMonitoringCapabilityConfig or the UE is provided PDCCHMonitoringCapabilityConfig = R15 PDCCH monitoring capability, where , the UE is not required to monitor, on the active DL BWP of the scheduling cell, more than  PDCCH candidates or more than  non-overlapped CCEs per slot for each scheduled cell.






If a UE is configured with  downlink cells with DL BWPs having SCS configuration , and for all the configured downlink cells the UE is either not provided PDCCHMonitoringCapabilityConfig or the UE is provided PDCCHMonitoringCapabilityConfig = R15 PDCCH monitoring capability, 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 slot on the active DL BWP(s) of scheduling cell(s) from the  downlink cells. 



For each scheduled cell, if the UE is either not provided PDCCHMonitoringCapabilityConfig or the UE is provided PDCCHMonitoringCapabilityConfig = R15 PDCCH monitoring capability for all the configured downlink cells, the UE is not required to monitor on the active DL BWP with SCS configuration  of the scheduling cell more than  PDCCH candidates or more than  non-overlapped CCEs per slot.
If a UE is configured with   downlink cells with DL BWPs having SCS configuration µ for which the UE is either not provided PDCCHMonitoringCapabilityConfig or the UE is provided PDCCHMonitoringCapabilityConfig = R15 PDCCH monitoring capability, and the UE is configured with   downlink cells with DL BWPs having SCS configuration µ for which the UE is provided PDCCHMonitoringCapabilityConfig = R16 PDCCH monitoring capability, out of which the UE is configured with   downlink cells with supported span pattern (X,Y), where , the UE is not required to monitor, on the active DL BWP of the scheduling cell, more than  PDCCH candidates or more than  non-overlapped CCEs per span for each scheduled cell, if the UE is provided PDCCHMonitoringCapabilityConfig = R16 PDCCH monitoring capability for DL scheduling cell. 
If a UE is configured with   downlink cells with DL BWPs having SCS configuration µ for which the UE is either not provided PDCCHMonitoringCapabilityConfig or the UE is provided PDCCHMonitoringCapabilityConfig = R15 PDCCH monitoring capability, and the UE is configured with   downlink cells with DL BWPs having SCS configuration µ for which the UE is provided PDCCHMonitoringCapabilityConfig = R16 PDCCH monitoring capability, out of which the UE is configured with   downlink cells with supported span pattern (X,Y), 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.
For each scheduled cell, if a UE is configured with   downlink cells with DL BWPs having SCS configuration µ for which the UE is either not provided PDCCHMonitoringCapabilityConfig or the UE is provided PDCCHMonitoringCapabilityConfig = R15 PDCCH monitoring capability, and the UE is configured with   downlink cells with DL BWPs having SCS configuration µ for which the UE is provided PDCCHMonitoringCapabilityConfig = R16 PDCCH monitoring capability, out of which the UE is configured with   downlink cells with supported span pattern (X,Y), the UE is not required to monitor on the active DL BWP with SCS configuration µ of the scheduling cell more than  PDCCH candidates or more than  non-overlapped CCEs per span, for span pattern (X,Y), if the UE is provided PDCCHMonitoringCapabilityConfig = R16 PDCCH monitoring capability for DL scheduling cell.
If a UE is only configured with   downlink cells with DL BWPs having SCS configuration µ for which the UE is provided PDCCHMonitoringCapabilityConfig = R16 PDCCH monitoring capability, out of which the UE is configured with   downlink cells with supported span pattern (X,Y), where , the UE is not required to monitor, on the active DL BWP of the scheduling cell, more than  PDCCH candidates or more than  non-overlapped CCEs per span for each scheduled cell, if the UE is provided PDCCHMonitoringCapabilityConfig = R16 PDCCH monitoring capability for DL scheduling cell. 
If a UE is only configured with   downlink cells with DL BWPs having SCS configuration µ for which the UE is provided PDCCHMonitoringCapabilityConfig = R16 PDCCH monitoring capability, out of which the UE is configured with   downlink cells with supported span pattern (X,Y), 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.
For each scheduled cell, if a UE is only configured with   downlink cells with DL BWPs having SCS configuration µ for which the UE is provided PDCCHMonitoringCapabilityConfig = R16 PDCCH monitoring capability, out of which the UE is configured with   downlink cells with supported span pattern (X,Y), the UE is not required to monitor on the active DL BWP with SCS configuration µ of the scheduling cell more than  PDCCH candidates or more than  non-overlapped CCEs per span, for span pattern (X,Y), if the UE is provided PDCCHMonitoringCapabilityConfig = R16 PDCCH monitoring capability for DL scheduling cell.

----------------Text proposal ends for TS 38.213, Section 10.1 ------------------



Text proposal #3 for supporting span-level overbooking and dropping:
	----------------Text proposal ends for TS 38.213, Section 10.1 ------------------
10.1	UE procedure for determining physical downlink control channel assignment 
*** Unchanged text is omitted ***

A UE does not expect to be configured CSS sets that result to corresponding total, or per scheduled cell, numbers of monitored PDCCH candidates and non-overlapped CCEs per slot that exceed the corresponding maximum numbers per slot.

For same cell scheduling or for cross-carrier scheduling where a scheduling cell and scheduled cell(s) have DL BWPs with same SCS configuration , a UE does not expect a number of PDCCH candidates, and a number of corresponding non-overlapped CCEs per slot on a secondary cell to be larger than the corresponding numbers that the UE is capable of monitoring on the secondary cell per slot. 
For cross-carrier scheduling, the number of PDCCH candidates for monitoring and the number of non-overlapped CCEs per slot are separately counted for each scheduled cell.
The UE allocates PDCCH candidates for monitoring to USS sets for the primary cell having an active DL BWP with SCS configuration µ in a slot if the UE is not provided PDCCHMonitoringCapabilityConfig for the primary cell or if the UE is provided PDCCHMonitoringCapabilityConfig = R15 PDCCH monitoring capability for all serving cells, or in a span if the UE is provided PDCCHMonitoringCapabilityConfig = R16 PDCCH monitoring capability for the primary cell, according to the following pseudocode. A UE does not expect to monitor PDCCH in a USS set without allocated PDCCH candidates for monitoring. 








For all search space sets within a slot  for PDCCH candidate allocation in a slot, or within a span of slot n for PDCCH candidate allocation in a span, denote by  a set of CSS sets with cardinality of  and by  a set of USS sets with cardinality of . The location of USS sets , , in  is according to an ascending order of the search space set index. 






Denote by , , the number of counted PDCCH candidates for monitoring for CSS set  and by , , the number of counted PDCCH candidates for monitoring for USS set . 


For the CSS sets, a UE monitors  PDCCH candidates requiring a total of  non-overlapping CCEs in a slot. 

[bookmark: _Hlk31813990]The UE allocates PDCCH candidates for monitoring to USS sets for the primary cell having an active DL BWP with SCS configuration  in a slot if the UE is not provided PDCCHMonitoringCapabilityConfig for the primary cell or if the UE is provided PDCCHMonitoringCapabilityConfig = R15 PDCCH monitoring capability for all serving cells, or in a span if the UE is provided PDCCHMonitoringCapabilityConfig = R16 PDCCH monitoring capability for the primary cell, according to the following pseudocode. A UE does not expect to monitor PDCCH in a USS set without allocated PDCCH candidates for monitoring. 







Denote by  the set of non-overlapping CCEs for search space set  and by  the cardinality of  where the non-overlapping CCEs for search space set  are determined considering the allocated PDCCH candidates for monitoring for the CSS sets and the allocated PDCCH candidates for monitoring for all search space sets , .
Set
  , and
Set 
,
if the UE is not provided PDCCHMonitoringCapabilityConfig for the primary cell or if the UE is provided PDCCHMonitoringCapabilityConfig = R15 PDCCH monitoring capability for all serving cells,
or set
  , and
, 
if the UE is provided PDCCHMonitoringCapabilityConfig = R16 PDCCH monitoring capability for the primary cell and all serving cells,
or set 
 , and
, 
if the UE is either not provided PDCCHMonitoringCapabilityConfig or the UE is provided PDCCHMonitoringCapabilityConfig = R15 PDCCH monitoring capability for at least one serving cell, and the UE is provided PDCCHMonitoringCapabilityConfig = R16 PDCCH monitoring capability for the primary cell.

Set 


while  AND 


allocate  PDCCH candidates for monitoring to USS set  

;

;

 ;
end while
----------------Text proposal ends for TS 38.213, Section 10.1 ------------------
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