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[bookmark: _Toc67653037][bookmark: _Toc86845003]1	Introduction
In this contribution, we discuss open issues related to PDCCH monitoring enhancements for FR2-2.
2	Discussion
2.1	Per-Slot Group Monitoring for Carrier Aggregation
The following agreement was made in RAN1#108-e with respect to per-slot group monitoring for multiple serving cells (carrier aggregation):
[bookmark: _Hlk100571086]Agreement
· For serving cells configured with 480 or 960 kHz SCS, the serving cells with the same SCS and  value are grouped together to determine a total BD/CCE budget for that group and the per-cell BD/CCE budget within the group.
· Support UE capability signaling for 4 additional cases :
· Case 4: Capability on the number of CCs with Rel-17 monitoring capability only
· Range of pdcch-BlindDetectionCA-R17: {[4, 5, …, , 16]}
· Case 5: Capability on the number of CCs with Rel-15 monitoring capability and Rel-17 monitoring capability on different serving cells
· pdcch-BlindDetectionCA-R15 for Rel-15 PDCCH monitoring capability
· pdcch-BlindDetectionCA-R17 for Rel-17 PDCCH monitoring capability
· Range of pdcch-BlindDetectionCA-R17 and pdcch-BlindDetectionCA-R15: {[1, 2, …, 15]}
· Range of pdcch-BlindDetectionCA-R15 + pdcch-BlindDetectionCA-R17: {[4, 5, …, 16]}
· Case 6: Capability on the number of CCs with Rel-16 monitoring capability and Rel-17 monitoring capability on different serving cells
· pdcch-BlindDetectionCA-R16 for Rel-16 PDCCH monitoring capability
· pdcch-BlindDetectionCA-R17 for Rel-17 PDCCH monitoring capability
· Range of pdcch-BlindDetectionCA-R17 and pdcch-BlindDetectionCA-R16: {[1, 2, …, 15]} 
· Range of pdcch-BlindDetectionCA-R16 + pdcch-BlindDetectionCA-R17: {[3, 4, …, 16]}
· Case 7: Capability on the number of CCs with Rel-15 monitoring capability , Rel-16 monitoring capability and Rel-17 monitoring capability on different serving cells
· pdcch-BlindDetectionCA-R15 for Rel-15 PDCCH monitoring capability
· pdcch-BlindDetectionCA-R16 for Rel-16 PDCCH monitoring capability
· pdcch-BlindDetectionCA-R17 for Rel-17 PDCCH monitoring capability
· Range of pdcch-BlindDetectionCA-R17, pdcch-BlindDetectionCA-R16, and pdcch-BlindDetectionCA-R15: {[1, 2, …, 15]}
· Range of pdcch-BlindDetectionCA-R15 + pdcch-BlindDetectionCA-R16 + pdcch-BlindDetectionCA-R17 : {[4, 5, …, 16]}
· For the case with Rel-15 monitoring capability, Rel-16 monitoring capability and Rel-17 monitoring capability on different serving cells (case 7) or any combination of 2 of the capabilities (i.e. case 5, and case 6), the UE will report one or more combination of (pdcch-BlindDetectionCA-R15, pdcch-BlindDetectionCA-R16, pdcch-BlindDetectionCA-R17) as UE capability. If UE reports more than one combination of (pdcch-BlindDetectionCA-R15, pdcch-BlindDetectionCA-R16, pdcch-BlindDetectionCA-R17), as in Rel-16, the gNB configures which combination for the UE to use for scaling PDCCH monitoring capability if the number of CCs configured is larger than the reported capability.
· FFS: Extension to NR-DC scenario

In the following sub-sections, we discuss remaining open issues with respect to this agreement.
2.1.1	Missing RRC Parameter
[bookmark: _Hlk100305769]According to the 2nd last last bullet in the RAN1#108-e agreement, if the UE reports values for more than one combination of the parameters pdcch-BlindDetectionCA-R15, pdcch-BlindDetectionCA-R16, pdcch-BlindDetectionCA-R17 in Cases 5, 6, or 7, then the network indicates which combination should be used for the purposes of allocating the BD/CCE budget to the configured serving cells. The spec editor has captured this by introducing a new RRC parameter pdcch-BlindDetectionCA-CombIndicator-r17 . For example, 38.213 Section 10 contains the following text:[38.213 Section 10]
-	else,  is the value of pdcch-BlindDetectionCAr15 from a combination of (pdcch-BlindDetectionCAr15, pdcch-BlindDetectionCAr17) that is provided by pdcch-BlindDetectionCA-CombIndicator-r17


We note that this new parameter is not included currently included in the RRC parameter spreadsheet, hence RAN2 has not yet been informed to specify this parameter.
[bookmark: _Toc101638739]Add parameter pdcch-BlindDetectionCA-CombIndicator-r17 to the updated RRC parameter spreadsheet which will be sent to RAN2 in an LS during RAN1#109-e.

2.1.2	Multi-TRP Support
One aspect that has not been fully captured in specifications yet is multi-DCI multi-TRP support for the case of per-slot group monitoring with multiple serving cells. Support for multi-TRP for FR2-2 has already been agreed in AI 8.2.4 (Beam Management), and for multi-TRP to be fully functional there is an impact on per-slot group PDCCH monitoring that is analogous to the impact on per-slot monitoring. For the case of per-slot monitoring with multi-DCI multi-TRP in Rel-16, 38.213 contains the following text:
According to this text, serving cells are partitioned into two mutually exclusive sets with  in the first set and  in the second set. The  first set corresponds to serving cells that can schedule PDSCH from only a single TRP (single value of coresetPoolIndex), and the 2nd set corresponds to serving cells that can schedule PDSCH from two TRPs (two values of coresetPoolIndex). Then for the purposes of reporting the blind decode capabilities (pdcch-BlindDetectionCA) the UE computes a number of serving cells as  where  is a value reported by the UE capability parameter blindDetectFactor-r16 [4] (corresponds to FG 16-2a-10 [5]). Reporting R = 2 allows the UE to use its full BD/CCE budget for monitoring DCIs from two TRPs. 38.213 Section 10
If a UE can support
-	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 scheduling cell from the first set of serving cells, and
-	a second set of  serving cells where the UE is not provided coresetPoolIndex or 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 scheduling 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 a value reported by the UE. 
If a UE indicates in UE-NR-Capability a carrier aggregation capability larger than 4 serving cells and the UE is not provided monitoringCapabilityConfig for any downlink cell or if the UE is provided monitoringCapabilityConfig = r15monitoringcapability for all downlink cells where the UE monitors PDCCH, the UE includes in UE-NR-Capability an indication for a maximum number of PDCCH candidates and for a maximum number of non-overlapped CCEs the UE can monitor per slot when the UE is configured for carrier aggregation operation over more than 4 cells. When a UE is not configured for NR-DC operation, the UE determines a capability to monitor a maximum number of PDCCH candidates and a maximum number of non-overlapped CCEs per slot that corresponds to  downlink cells, where
-	 is  if the UE does not provide pdcch-BlindDetectionCA where  is the number of configured downlink serving cells
-	otherwise,  is the value of pdcch-BlindDetectionCA 


Then, if the total number of configured serving cells over all SCS configurations  exceeds the computed value , the aggregated BD/CCE budget over  is divided amongst the configured serving cells as follows (see 38.213 Section 10.1):


where the parameter  is configured as 1 or R. This applies to serving cells configured with Rel-15 per-slot monitoring.
In the spec review process after RAN1#108-e, it was pointed out that the BD/CCE budget allocation to serving cells did not capture this multi-TRP aspect for the case of Rel-17 per slot group monitoring, i.e., for 480/960 kHz SCS. The spec editor acknowledged this, and provided the following response. In the end there was not time to finish, and the RAN1 chairman recommended to do this in RAN1#109-e.
	Comment #5
	If possible, with the remaining time this week, we think it would be good to capture mTRP impact on PDCCH monitoring as commented by the editor:

[Aris] I am fine to assume applicability of M-TRP for PDCCH in 480/960 kHz – no issue with capturing it.
The only question is whether to do so now or leave for May. Should be possible to do now as the other draft CRs are getting close to stable.

[Aris2]: I will request the chairman to extend the approval of this draft CR. Can then update for M-TRP and consider the update for approval together with the URLLC/SL draft CRs.

	



The issue is that the expressions for computing the BD/CCE budget per serving cell for per-slot group monitoring for 480/960 kHz are currently not written as a function of  like above; the existing expressions effectively assume R = 1.  This means that a UE reporting R = 2 cannot take advantage of its full BD/CCE budget for PDCCH monitoring for multi-DCI mTRP. For example, for the case when all serving cells are configured with 480 or 960 kHz SCS (Case 4 in the above agreement), the expressions for the BD/CCE budget are written as follows


where  is the configured number of serving cells with SCS configuration µ and slot group size X. To fix the problem, the the number of serving cells should be written as  analogous to the case of per-slot monitoring. In our view this makes sense to do only for Case 4 and 5 above, i.e., when the set of configured serving cells corresponds to only per-slot group monitoring (Case 4) or a mix of per-slot and per-slot group monitoring (Case 5). This is because the BD/CCE budget per-slot group for 480/960 kHz is equivalent to the BD/CCE budget per-slot for 120 kHz, at least for X = 480/960. Based on this we propose the following
[bookmark: _Toc101638740]Update the formulas in 38.213 Section 10.1 that provide the allocation of the BD/CCE budget over multiple-serving cells ( and ) to account for the reported capability parameter blindDetectFactor-r16  for multi-DCI-based multi-TRP (variable R in 38.213). Note: The candidate values of blindDetectFactor-r16 are R = {1,2} and correspond to FG 16-2a-10.
2.1.3	Candidate Values for the New Capability Parameters
As stated in the RAN1#108-e agreement shown in Section 2.1, three new UE capability parameters are agreed: pdcch-BlindDetectionCAr17, pdcch-BlindDetectionCAr15, and pdcch-BlindDetectionCAr16. It is FFS what should be the candidate values of the following combinations of parameters for Case 4, 5, 6, and 7:
· Case 4: Candidate value range for pdcch-BlindDetectionCAr17
· Case 5: Candidate value range for pdcch-BlindDetectionCAr17 + pdcch-BlindDetectionCAr15
· Case 6: Candidate value range for pdcch-BlindDetectionCAr17 + pdcch-BlindDetectionCAr16
· Case 7: Candidate value range for pdcch-BlindDetectionCAr17 + pdcch-BlindDetectionCAr16 + pdcch-BlindDetectionCAr15

Since the UE processing required for Rel-17 per-slot group monitoring with X = 4/8 for 480/960 kHz, respectively, is designed to be equivalent to Rel-15 per-slot monitoring for 120 kHz SCS, we think that the lower limit on the candidate value range at least for Cases 4 and 5 should be 4, since 4 is the minimum value when only Rel-15 (per-slot) PDCCH monitoring is employed. Our first preference is a common minimum value of 4 also for Cases 6 and 7 from a simplicity perspective.
[bookmark: _Toc101638741]Support a common candidate value range [4, 5, …, 16] for the following combinations of UE capability parameters
· [bookmark: _Toc101638742]Case 4: pdcch-BlindDetectionCAr17
· [bookmark: _Toc101638743]Case 5: pdcch-BlindDetectionCAr17 + pdcch-BlindDetectionCAr15
· [bookmark: _Toc101638744]Case 6: pdcch-BlindDetectionCAr17 + pdcch-BlindDetectionCAr16
· [bookmark: _Toc101638745]Case 7: pdcch-BlindDetectionCAr17 + pdcch-BlindDetectionCAr16 + pdcch-BlindDetectionCAr15

Regarding the candidate value range for the individual parameters, we see no reason why the range should not be simply [1, 2, …, 15]. No fine tuning of these values seems necessary.
[bookmark: _Toc101638746]Support a common candidate value range [1, 2, …, 15] for the following UE capability parameters
· [bookmark: _Toc101638747]Case 5: pdcch-BlindDetectionCAr17 and pdcch-BlindDetectionCAr15
· [bookmark: _Toc101638748]Case 6: pdcch-BlindDetectionCAr17 and pdcch-BlindDetectionCAr16
· [bookmark: _Toc101638749]Case 7: pdcch-BlindDetectionCAr17, pdcch-BlindDetectionCAr16, and pdcch-BlindDetectionCAr15

In our companion contribution on UE features [1], we propose 4 new UE feature groups to cover Cases 4, 5, 6, 7, and we include these candidate values in the feature group definition.
2.1.4	NR-DC Support
In the RAN1#108-e agreement, there is an FFS on extension of the UE capability framework for multiple serving cells to the case of NR-DC. We see no reason to preclude NR-DC operation; in fact, it is a very likely deployment option for making use of the spectrum available in FR2-2, e.g., MCG in FR1 (or FR2-1) and SCG in FR2-2. In the current version of 38.213, NR-DC is specified for various combinations of Rel-15 (per-slot) and Rel-16 (per-span) PDCCH monitoring. This would need to be extended to also include combinations including Rel-17 (per slot group) monitoring. Further discussion is needed in RAN1 to decide which new FGs are required. 
[bookmark: _Toc101638750]Extend the UE capability framework agreed in RAN1#108-e to the case of NR-DC considering different combinations of Rel-17 (per-slot group) monitoring, Rel-15 (per-slot) monitoring, and Rel-16 (per-span) monitoring within different cell groups.
[bookmark: _Ref95215052]2.2	Search Space Configuration
In the previous meeting the following agreement was made:
Agreement
Revise the RAN1#107bis-e agreement/working assumption:
For search space set configuration of multi-slot PDCCH monitoring:
· monitoringSlotPeriodicityAndOffset and duration are appended with "-r17", and
· For monitoringPeriodicityAndOffset-r17
· The values represent slots
· Add periodicity values {32,64,128,5120,10240,20480} to the existing values in monitoringSlotPeriodicityAndOffset
· Note: Total list of supported periodicity values that can be configured for SCS 480kHz and 960kHz:
{1,2,4,5,8,10,16,20,32,40,64,80,128,160,320,640,1280,2560,5120,10240,20480}
· For each periodicity value Xp
· The value range for the offset O is {0 .. Xp-1} slots Offset O values that can be configured: {0, 4, 8,  …, } slots
· Note: There may be no need to introduce the term "Xp" in the specifications
· The configured periodicity at least for Group (1) SSs is restricted to be an integer multiple of XsL slots
· FFS: details of offset The configured offset is restricted to be an integer multiple of L slots
· For duration-r17
· The values represent slots
· The value range is {8, 12, …, 20476}
· If duration-r17 is absent, the UE assumes the duration in slots is equal to L
· The UE ignores duration-r17 for DCI format 2_0
· The configured duration is restricted to be an integer multiple of XsL slots at least for Group (1) SSs
· The maximum duration is one less slot group of L slots than the configured periodicity
· FFS: need to revise the definition of durationduration-r17 is the total number of slots in consecutive groups of L slots in which a Search Space can exist in every period as given by monitoringPeriodicityAndOffset-r17
· monitoringSymbolsWithinSlot applies to each slot in a slot group configured for multi-slot PDCCH monitoring
· Note: This parameter can be directly re-used from earlier releases.
· Introduce new parameter monitoringSlotsWithinSlotGroup-r17
· Working assumption:
· The size is 8 bitsTwo sizes L are supported for this parameter: L=4 bits and L=8 bits
· Each bit in monitoringSlotsWithinSlotGroup-r17 represents a slot in a slot group of L slots
· The parameter monitoringSlotsWithinSlotGroup-r17 is applied in each of the L slots as determined by monitoringSlotPeriodicityAndOffset-r17 and duration-r17.
· A slot in the slot each group of L slots is configured for multi-slot PDCCH monitoring if the corresponding bit in the slot group monitoringSlotsWithinSlotGroup-r17 is set to '1'
· Note: Further configuration of the monitoring symbols in such a slot is done by monitoringSymbolsWithinSlot
· For Group (1) SSs
· The slots indicated in the bitmap should be consecutive per group of L slots
· The number of slots configured for multi-slot PDCCH monitoring per slot group of  slots should be no larger than  according to at least one of the  supported by a UE
· Working assumption: For Group (2) SSs
· For Type0/0A/2 CSS
· The slots indicated in monitoringSlotsWithinSlotGroup-r17 are not restricted to be consecutive
· The number of slots configured for multi-slot PDCCH monitoring in monitoringSlotsWithinSlotGroup-r17 can be up to L
· For Type1 CSS without dedicated RRC
· The number of slots configured for multi-slot PDCCH monitoring in monitoringSlotsWithinSlotGroup-r17 per slot group of  slots should be no larger than M, where M is FFS

The remaining open issue is the working assumption on monitoring behavior for Group (2) SSs which contains an FFS on the number of slots M within a group of Xs slots that can be configured for monitoring Type-1 CSS without dedicated RRC configuration.
The reason for making a distinction between Type0/0A/2 CSS (1st bullet of working assumption) and Type-1 CSS w/o dedicated RRC configuration (2nd bullet) is that for the former, regardless of how many '1's are configured within the monitoringSlotsWithinSlotGroup-r17 bitmap, the UE monitors for PDCCH in Type0/0A/2 CSS only in MOs corresponding to the UEs preferred SSB. Since the MOs are sequentially mapped in order of increasing SSB index, the MOs corresponding to a given SSB are each spaced apart by at least N*P/L slots where N is the number of transmitted SSBs according to ssb-PositionsInBurst, and P is the monitoring periodicity configured by monitoringPeriodictyAndOffset. For all practical deployments in FR2-2, even if only a modest number of SSBs are transmitted, it is expected that N*P/L ≥ Xs, i.e., multiple MOs will not occur within a slot group. In other words, it is not necessary to make restrictions on the configuration of monitoringSlotsWithinSlotGroup-r17 for Type0/0A/2 CSS.
In contrast, for Type1 w/o RRC there is no inherent restriction on the monitoring periodicity. In principle, if the UE was configured to monitor every slot, it would need to do so. This is why it was proposed in the last meeting to put a configuration limit on the number of 1's in monitoringSlotsWithinSlotGroup-r17. In the working assumption it is proposed to limit the number of 1's to M, i.e., the UE would at most monitor M slots out of L. In our view, there does not seem to be a need to configure the UE to monitor Type1 CSS w/o RRC more than once per slot group, i.e., M = 1.
[bookmark: _Toc101638751]Confirm the working assumption from RAN1#108-e with the following revision:
· For Type1 CSS without dedicated RRC
· The number of slots configured for multi-slot PDCCH monitoring in monitoringSlotsWithinSlotGroup-r17 per slot group of  L slots should be no larger than one M, where M is FFS

As a final observation, we understand that in the previous meeting, some companies suggested that it is not necessary to impose a restriction of M = 1, since anyway, overbooking is not allowed for CSS. Hence, the gNB would typically not configure monitoring for Type 1 w/o RRC any more often than one slot out of L anyway. However, we also acknowledge that more than one slot could in principle be configured if the BD/CCE budget is not exhausted. From a UE perspective, this would be less desirable than making a restriction of M = 1 since it would allow for less micro sleep possibilities within L slots.
2.3	Mandatory Group(2) Monitoring Capabiility
The following agreement was made in RAN1#107bis-e related to the mandatory capability for monitoring of Group (2) search spaces which includes type 1 CSS without dedicated RRC configuration and type 0, 0A, and 2 CSS:
Agreement
Clarify earlier agreement as follows:
· A UE capable of multi-slot monitoring mandatorily supports monitoring Group (2) SSs according to FG 3-1 within each of the Xs slots of a slot-group, such that:
· 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 each 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 each slot of the slot group.
· Continue discussion on whether or not introducing other limitation for Group (2) SSs in RAN1#108-e.

This has been captured in the highlighted text in UE FG 24-4 for 480 kHz SCS as follows (the same is captured in FG 24-5 for 960 kHz SCS).
	Index
	Feature group
	Components
	Prerequisite feature groups
	Type

	Note
	Mandatory/Optional

	24-4
	480KHz SCS support for DL
	1. 480KHz SCS for DL data and control channels, SSB, and reference signal reception in FR2-2 for non-initial access
2. Multiple-slot PDCCH monitoring for 480KHz with (Xs,Ys) = (4,1)
3. Multi- PDSCH scheduling by single DCI for the operation with 480 kHz SCS and corresponding HARQ enhancements
4. Within the Ys = 1 slot (with Xs=4), monitoring of type 1 CSS with dedicated RRC configuration, type 3 CSS, and UE-SS with a maximum of two monitoring spans per slot with a span duration of Y symbols and a minimum gap of X symbols between the start of two spans, where  (X,Y) = (4, 3) and (7, 3) are supported
5. Processing one unicast DCI scheduling DL and one unicast DCI scheduling UL per slot group of Xs slots per scheduled CC for FDD
6. Processing one unicast DCI scheduling DL and 2 unicast DCI scheduling UL per slot group of Xs slots per scheduled CC for TDD
[7. 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 each slot of the slot group, 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 each slot of the slot group.]
	24-1
	Per band
	
	Optional with capability signalling




The reason that Component 7 capturing the above agreement is still in square brackets is due to the FFS in the agreement that says "Continue discussion on whether or not introducing other limitation for Group (2) SSs in RAN1#108-e."
In the previous meeting there were at least two discussions on introduction of other potential limitations. One such limitation that was discussed was to restrict monitoring of all Group (2) search spaces within a slot to be within a single span of 3 consecutive OFDM symbols. Some companies claimed that the wording "any of" leads to the interpretation that all SSs within Group (2) are restricted to be within the same 3 symbol span of a slot. We do not agree that this is the correct interpretation. This wording comes directly from Rel-15 defintion of FG 3-1:
	3. DL control channel and procedure
	3-1
	Basic DL control channel
	1) One configured CORESET per BWP per cell in addition to CORESET0
- CORESET resource allocation of 6RB bit-map and duration of 1 – 3 OFDM symbols for FR1
- For type 1 CSS without dedicated RRC configuration and for type 0, 0A, and 2 CSSs, CORESET resource allocation of 6RB bit-map and duration 1-3 OFDM symbols for FR2
- For type 1 CSS with dedicated RRC configuration and for type 3 CSS, UE specific SS, CORESET resource allocation of 6RB bit-map and duration 1-2 OFDM symbols for FR2
- REG-bundle sizes of 2/3 RBs or 6 RBs
- Interleaved and non-interleaved CCE-to-REG mapping
- Precoder-granularity of REG-bundle size
- PDCCH DMRS scrambling determination
- TCI state(s) for a CORESET configuration
2) CSS and UE-SS configurations for unicast PDCCH transmission per BWP per cell
- PDCCH aggregation levels 1, 2, 4, 8, 16
- UP to 3 search space sets in a slot for a scheduled SCell per BWP
This search space limit is before applying all dropping rules.
- For type 1 CSS with dedicated RRC configuration, type 3 CSS, and UE-SS, the monitoring occasion is within the first 3 OFDM symbols of a slot
- 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
3) Monitoring DCI formats 0_0, 1_0, 0_1, 1_1
4) Number of PDCCH blind decodes per slot with a given SCS follows Case 1-1 table
5) Processing one unicast DCI scheduling DL and one unicast DCI scheduling UL per slot per scheduled CC for FDD
6) Processing one unicast DCI scheduling DL and 2 unicast DCI scheduling UL per slot per scheduled CC for TDD



In Rel-15, the 2nd Type0 search space set within a slot corresponding to odd numbered SSBs can start at OFDM 7 (see the highlighted text in Table 13-12 below). It would be strange indeed if all other Group (2) search space sets (Type0A for OSI, Type2 for paging, and Type1 w/o RRC for RAR monitoring) would be required to be contained within the the same span as the 2nd Type0 search space set starting at OFDM symbol 7. More reasonably, other search space sets in Group (2) would be located in the first 3 OFDM symbols.
· Table 13-12: Parameters for PDCCH monitoring occasions for Type0-PDCCH CSS set - SS/PBCH block and CORESET multiplexing pattern 1 and FR2-1, or SS/PBCH block and CORESET multiplexing pattern 1 and {SS/PBCH block, PDCCH} SCS {120, 120} kHz in FR2-2
	Index
	
	Number of search space sets per slot
	
	First symbol index

	0
	0
	1
	1
	0

	1
	0
	2
	1/2
	{0, if  is even}, {7, if  is odd}

	2
	2.5 
	1
	1
	0

	3
	2.5
	2
	1/2
	{0, if  is even}, {7, if  is odd}

	4
	5
	1
	1
	0

	5
	5
	2
	1/2
	{0, if  is even}, {7, if  is odd}

	6
	0
	2
	1/2
	 {0, if  is even}, {, if  is odd}

	7
	2.5
	2
	1/2
	 {0, if  is even}, {, if  is odd}

	8
	5
	2
	1/2
	 {0, if  is even}, {, if  is odd}

	9
	7.5
	1
	1
	 0

	10
	7.5
	2
	1/2
	 {0, if  is even}, {7, if  is odd}

	11
	7.5
	2
	1/2
	 {0, if  is even}, {, if  is odd}

	12
	0
	1
	2
	0

	13
	5
	1
	2
	0

	14
	Reserved

	15
	Reserved



In summary, our understanding of FG 3-1 is that any one search space set within Group (2) must be contained within a single 3 symbol span within a slot. We wish to preserve this Rel-15 behavior. 
[bookmark: _Toc101638752]To preserve Rel-15 behavior, it is not supported to restrict all Group (2) search space sets to be located within the same 3-symbol span within a slot.
Another potential restriction that was discussed in the previous meeting was to extend the following behavior to a group of Xs slots. We call this TP#1.
[TP #1]If a UE is provided 
-	one or more search space sets by corresponding one or more of searchSpaceZero, searchSpaceSIB1, searchSpaceOtherSystemInformation, pagingSearchSpace, ra-SearchSpace, or a CSS set by PDCCH-Config, and 
-	a SI-RNTI, a P-RNTI, a RA-RNTI, a MsgB-RNTI, a SFI-RNTI, an INT-RNTI, a TPC-PUSCH-RNTI, a TPC-PUCCH-RNTI, or a TPC-SRS-RNTI
then, for a RNTI from any of these RNTIs, the UE does not expect to process information from more than one DCI format with CRC scrambled with the RNTI per group of  slots.


In our view, this is unnecessary. The text says "for an RNTI from any of these RNTIs," meaning that for any given RNTI, the UE will not need to decode a DCI corresponding to that RNTI more than once per slot group. However this is ensured by the agreements already in place for Group (2) SSs (as long as Proposal 6 is agreed with M = 1) – see discussion in previous section.
[bookmark: _Toc101638753][bookmark: _Hlk95897303]Do not support TP#1. 
2.4	Search Space Set Group Switching
In the previous meeting the following two proposals were discussed (see Section 2.2.6 of [2]):
Proposal A2-6.1: SSSG switching is supported between SSSGs that correspond to the same or different  PDCCH monitoring combinations.

Proposal A2-6.2: SSSG switching is restricted to SSSGs that correspond to the same  PDCCH monitoring combinations.

In the same meeting the following working assumption was agreed:
Working assumption
For the purpose of BD/CCE budget determination for PDCCH monitoring for , if more than one of the PDCCH monitoring  capability combinations supported by a UE comply with all configured search space sets, then the UE selects Xs and thereby  and  values corresponding to the complying combination with the largest  and  values.
Note1: This determination of Xs may be independent of the size of monitoringSlotsWithinSlotGroup discussed in the context of search space configuration

Some companies expressed a concern that if SSs within one SSSG comply with a certain Xs and SSs within SSG2 comply with a different Xs, then after an SSSG switch dropping rules will need to be re-evaluated, thus complicating switching. However, we don't view this as a valid issue. According to the above working assumption, there is only one Xs value corresponding to a BWP. The WA says that "if more than one of the PDCCH monitoring  capability combinations supported by a UE comply with all configured search space sets" then the UE selects a single Xs for the purpose of BD/CCE budget determination. This means that the dropping evaluation is independent of which SSSG is active. Based on this, Proposal A2-6.1 is invalid, and further, there is no need to agree to A2-6.2 in light of the working assumption.
[bookmark: _Toc100593709][bookmark: _Toc101638738]It is not necessary to agree on Proposal A2-6.1 or A2-6.2. Proposal A2-6.2 is implied by the working assumption from the last meeting.
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In this paper we observe the following:
Observation 1	It is not necessary to agree on Proposal A2-6.1 or A2-6.2. Proposal A2-6.2 is implied by the working assumption from the last meeting.

Based on the discussion in the previous sections we propose the following:
Proposal 1	Add parameter pdcch-BlindDetectionCA-CombIndicator-r17 to the updated RRC parameter spreadsheet which will be sent to RAN2 in an LS during RAN1#109-e.
Proposal 2	Update the formulas in 38.213 Section 10.1 that provide the allocation of the BD/CCE budget over multiple-serving cells ( and ) to account for the reported capability parameter blindDetectFactor-r16  for multi-DCI-based multi-TRP (variable R in 38.213). Note: The candidate values of blindDetectFactor-r16 are R = {1,2} and correspond to FG 16-2a-10.
Proposal 3	Support a common candidate value range [4, 5, …, 16] for the following combinations of UE capability parameters
	Case 4: pdcch-BlindDetectionCAr17
	Case 5: pdcch-BlindDetectionCAr17 + pdcch-BlindDetectionCAr15
	Case 6: pdcch-BlindDetectionCAr17 + pdcch-BlindDetectionCAr16
	Case 7: pdcch-BlindDetectionCAr17 + pdcch-BlindDetectionCAr16 + pdcch-BlindDetectionCAr15
Proposal 4	Support a common candidate value range [1, 2, …, 15] for the following UE capability parameters
	Case 5: pdcch-BlindDetectionCAr17 and pdcch-BlindDetectionCAr15
	Case 6: pdcch-BlindDetectionCAr17 and pdcch-BlindDetectionCAr16
	Case 7: pdcch-BlindDetectionCAr17, pdcch-BlindDetectionCAr16, and pdcch-BlindDetectionCAr15
Proposal 5	Extend the UE capability framework agreed in RAN1#108-e to the case of NR-DC considering different combinations of Rel-17 (per-slot group) monitoring, Rel-15 (per-slot) monitoring, and Rel-16 (per-span) monitoring within different cell groups.
Proposal 6	Confirm the working assumption from RAN1#108-e with the following revision:
Proposal 7	To preserve Rel-15 behavior, it is not supported to restrict all Group (2) search space sets to be located within the same 3-symbol span within a slot.
Proposal 8	Do not support TP#1.
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