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Background
RAN1 specification for Rel-17 60GHz has been published in [1-4]. We discuss issues for finalization of the work.
List of issues in the current specification
List of issues in the current specification is as the following:
· BD dropping per group
· SSSG switching at 480kHz/960kHz
1.1. BD dropping per group 
In RAN1#107-e meeting, the following agreements were made for BD dropping with multi-slot PDCCH monitoring [5].
	Agreement
· The following limits apply for multi-slot monitoring within the group of X slots
· The maximum number of monitored PDCCH candidates per X=4 slots for a DL BWP with 480 kHz SCS configuration for a single serving cell is 20.
· The maximum number of monitored PDCCH candidates per X=8 slots for a DL BWP with 960 kHz SCS configuration for a single serving cell is 20.
· The maximum number of non-overlapped CCEs per X=4 slots for a DL BWP with 480 kHz SCS configuration for a single serving cell is 32.
· The maximum number of non-overlapped CCEs per X=8 slots for a DL BWP with 960 kHz SCS configuration for a single serving cell is 32.
· Note: Search spaces monitoring within the group of X slots will be additionally defined

Agreement
· SS set overbooking can be allowed with multi-slot PDCCH monitoring capability same as the current specification but applied per slot group, i.e., SS set overbooking is allowed for USS in PCell and PSCell, and UE expects no overbooking for CSS in PCell and PSCell and no overbooking in SCell.
· The dropping rule for multi-slot PDCCH monitoring capability is the same as the current specification but evaluated per slot group, i.e., a UE drops UE specific search space set(s) in a slot group with higher index when SS sets are overbooked.
· Additional dropping rules are not precluded




In TS38.213, the agreements are described as bellow.
	[Clause 10]

If a UE is provided monitoringCapabilityConfig for a serving cell, the UE obtains an indication to monitor PDCCH on the serving cell for a maximum number of PDCCH candidates and non-overlapping CCEs 
· per slot, as in Tables 10.1-2 and 10.1-3, if monitoringCapabilityConfig = r15monitoringcapability, or 
· per span, as in Tables 10.1-2A and 10.1-3A, if monitoringCapabilityConfig = r16monitoringcapability
· per group of  slots according to combination , as in Tables 10.1-2B and 10.1-3B, if monitoringCapabilityConfig = r17monitoringcapability

--------------------------------------------------- Omitted ---------------------------------------------------

For SCS configuration  or , a UE can indicate a capability to monitor PDCCH according to one or more combinations , where  and  are numbers of consecutive slots, groups of  slots are consecutive and non-overlapping, and the  slots are within the  slots. The first group of  slots starts from the beginning of a subframe. The start of two consecutive groups of  slots is separated by  slots. 
If a UE monitors PDCCH on a cell according to combination , the UE can monitor PDCCH for Type1-PDCCH CSS set provided by dedicated higher layer signalling, Type3-PDCCH CSS sets, and USS sets in any slot of the  slots, and the UE can monitor PDCCH for Type0/0A/2-PDCCH CSS set and Type1-PDCCH CSS set provided in SIB1 in any slot of the  slots. The UE determines the number of monitored PDCCH candidates and the number of non-overlapped CCEs for combination  based on all search space sets within the  slots, as applicable according to the search space set configurations, and maximum corresponding values are provided in Table 10.1-2B and Table 10.1-3B, respectively. 
A UE capability for PDCCH monitoring per slot, or per group of  slots according to combination , or per span on an active DL BWP of a serving cell is defined by a maximum number of PDCCH candidates and non-overlapped CCEs the UE can monitor per slot, or per group of  slots according to combination , or per span, respectively, on the active DL BWP of the serving cell.
--------------------------------------------------- Omitted ---------------------------------------------------

[Clause 10.1]

Table 10.1-2B provides the maximum number of monitored PDCCH candidates, , per slot group for combination  for a UE in a DL BWP with SCS configuration  for operation with a single serving cell.
Table 10.1-2B: Maximum number  of monitored PDCCH candidates per slot group for combination  for a DL BWP with SCS configuration  for a single serving cell
	
	Maximum number  of monitored PDCCH candidates per combination  and per serving cell 

	
	(4, 1)
	(4, 2)
	(8, 1)
	(8, 4)

	5
	20
	20
	-
	-

	6
	10
	10
	20
	20



--------------------------------------------------- Omitted ---------------------------------------------------
Table 10.1-3B provides the maximum number of non-overlapped CCEs, , for a DL BWP with SCS configuration  that a UE is expected to monitor corresponding PDCCH candidates for combination  for operation with a single serving cell.
Table 10.1-3B: Maximum number  of non-overlapped CCEs in a slot group for combination  for a DL BWP with SCS configuration  for a single serving cell
	
	Maximum number of non-overlapped CCEs per combination  and per serving cell 

	
	(4, 1)
	(4, 2)
	(8, 1)
	(8, 4)

	5
	32
	32
	-
	-

	6
	16
	16
	32
	32



--------------------------------------------------- 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, per group of  slots for a corresponding combination , or per span that exceed the corresponding maximum numbers per slot, or per group of  slots for a corresponding combination , or per span, respectively.

--------------------------------------------------- Omitted ---------------------------------------------------

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 monitoringCapabilityConfig for the primary cell or if the UE is provided monitoringCapabilityConfig = r15monitoringcapability for the primary cell, or in the first span of each slot if the UE is provided monitoringCapabilityConfig = r16monitoringcapability for the primary cell, or in a group of  slots for a corresponding combination  if the UE is provided monitoringCapabilityConfig = r17monitoringcapability for the primary cell, according to the following pseudocode.




In RAN1#107-e meeting, the agreement for BD drop in multi-slot monitoring is achieved and it says “The dropping rule for multi-slot PDCCH monitoring capability is the same as the current specification but evaluated per slot group”. Then, the slot group is just described as “group of Xs slots according to combination (Xs, Ys)” or “group of Xs slots for a corresponding combination (Xs, Ys)” in TS38.213. When a UE reports multiple (Xs, Ys) combinations, there is no determination rule such that which value of Xs is used for BD dropping per group. Therefore, we should make it clear what is meant by the statements in “according” and “corresponding”. 
Proposal 1: Introduce a new RRC parameter for configuring Xs for allocation of PDCCH candidates for UEs with multiple Xs capabilities.
Proposal 2: Adopt Text proposal #1.
	Text proposal #1
----------------------------------- Beginning of text proposal for TS 38.213 -----------------------------------
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--------------------------------------------------- Omitted ---------------------------------------------------

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 monitoringCapabilityConfig for the primary cell or if the UE is provided monitoringCapabilityConfig = r15monitoringcapability for the primary cell, or in the first span of each slot if the UE is provided monitoringCapabilityConfig = r16monitoringcapability for the primary cell, or in a group of  slots for a corresponding combination  if the UE is provided monitoringCapabilityConfig = r17monitoringcapability for the primary cell, according to the following pseudocode. If for the USS sets for scheduling on the primary cell the UE is not provided coresetPoolIndex for first CORESETs, or is provided coresetPoolIndex with value 0 for first CORESETs, and is provided coresetPoolIndex with value 1 for second CORESETs, and if  or , the following pseudocode applies only to USS sets associated with the first CORESETs. A UE does not expect to monitor PDCCH in a USS set without allocated PDCCH candidates for monitoring. In the following pseudocode, if the UE is provided monitoringCapabilityConfig = r16monitoringcapability for the primary cell,and are replaced by and  respectively, and and are replaced by and  respectively. In the following pseudocode, if the UE is provided monitoringCapabilityConfig = r17monitoringcapability for the primary cell,and are replaced by and  respectively, and and are replaced by and  respectively.

If the UE indicates the capability of multiple (Xs, Ys) combinations, the Xs for allocation of PDCCH candidates is determined by valueOfXsForAllocation.
--------------------------------------------------- Omitted ---------------------------------------------------

-------------------------------------- End of text proposal for TS 38.213 --------------------------------------




1.2. SSSG switching at 480kHz/960kHz
In RAN1#107-e meeting, the following working assumption was made for SSSG switching at 120kHz/480kHz/960kHz.
	Working assumption
The following values are adopted as minimum value of  for 120/480/960 kHz
· Support only search space set group switching processing capability 1 with the following values
	
	Minimum  value for
 UE processing capability 1 [symbols]

	3
	40

	5
	160

	6
	320






In RAN1 38.213, the working assumption is described as bellow.
	[Clause 10.4]

Table 10.4-1: Minimum value of  [symbols]
	
	Minimum  value for
 UE processing capability 1 [symbols]
	Minimum  value for
 UE processing capability 2 [symbols]

	0
	25
	10

	1
	25
	12

	2
	25
	22

	3
	40
	-

	5
	160
	-

	6
	320
	-






In RAN1#107-e meeting, the working assumption for SSSG switching at 120/480/960kHz is achieved. The working assumption was directly described in 38.213, and the minimum switching time Pswitch was defined as one value for each SCS. Here, we have one concern about the SSSG switching at 480kHz/960kHz, which is that it may cause a back-to-back problem when switching. It is important to avoid this problem, which we have been considering for a long time in past meetings. In the current specification, SSSG-related monitoring is stopped and started at the same time in the first slot after the Pswitch. However, in multi-slot monitoring, SSSG switching may be performed after the UE has monitored in a later slot of the slot group, and monitoring may start in the slot immediately after. In this case, a back-to-back problem occurs. To avoid this situation, a potential solution is that Pswitch is set to different values for staggering timing of stopping current monitoring and starting new monitoring.
[image: ]
Figure 1:Possible problem with SSSG switching with multi-slot monitoring.
Proposal 3: Adopt Text proposal #2.
	Text proposal #2
----------------------------------- Beginning of text proposal for TS 38.213 -----------------------------------
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--------------------------------------------------- Omitted ---------------------------------------------------

If a UE is provided by SearchSpaceSwitchTrigger a location of a search space set group switching flag field for a serving cell in a DCI format 2_0, as described in clause 11.1.1; 
-	if the UE detects a DCI format 2_0 and a value of the search space set group switching flag field in the DCI format 2_0 is 0, the UE starts monitoring PDCCH according to search space sets with group index 0, and stops monitoring PDCCH according to search space sets with group index 1, for the serving cell at a first slot that is at least  symbols after the last symbol of the PDCCH with the DCI format 2_0
-	if the UE detects a DCI format 2_0 and a value of the search space set group switching flag field in the DCI format 2_0 is 1, the UE starts monitoring PDCCH according to search space sets with group index 1, and stops monitoring PDCCH according to search space sets with group index 0, for the serving cell at a first slot that is at least  symbols after the last symbol of the PDCCH with the DCI format 2_0, and the UE sets the timer value to the value provided by searchSpaceSwitchTimer
-	if the UE monitors PDCCH for a serving cell according to search space sets with group index 1, the UE starts monitoring PDCCH for the serving cell according to search space sets with group index 0, and stops monitoring PDCCH according to search space sets with group index 1, for the serving cell at the beginning of the first slot that is at least  symbols after a slot where the timer expires or after a last symbol of a remaining channel occupancy duration for the serving cell if indicated by DCI format 2_0
If a UE is not provided SearchSpaceSwitchTrigger for a serving cell,
-	if the UE detects a DCI format by monitoring PDCCH according to a search space set with group index 0, the UE starts monitoring PDCCH according to search space sets with group index 1, and stops monitoring PDCCH according to search space sets with group index 0, for the serving cell at a first slot that is at least  symbols after the last symbol of the PDCCH with the DCI format, the UE sets the timer value to the value provided by searchSpaceSwitchTimer if the UE detects a DCI format by monitoring PDCCH in any search space set
-	if the UE monitors PDCCH for a serving cell according to search space sets with group index 1, the UE starts monitoring PDCCH for the serving cell according to search space sets with group index 0, and stops monitoring PDCCH according to search space sets with group index 1, for the serving cell at the beginning of the first slot that is at least  symbols after a slot where the timer expires or, if the UE is provided a search space set to monitor PDCCH for detecting a DCI format 2_0, after a last symbol of a remaining channel occupancy duration for the serving cell if indicated by DCI format 2_0
When monitoringCapabilityConfig = r17monitoringcapability, if a UE is provided by SearchSpaceSwitchTrigger a location of a search space set group switching flag field for a serving cell in a DCI format 2_0, as described in clause 11.1.1; 
-	if the UE detects a DCI format 2_0 and a value of the search space set group switching flag field in the DCI format 2_0 is 0, the UE stops monitoring PDCCH according to search space sets with group index 1 for the serving cell at a first slot that is at least  symbols after the last symbol of the PDCCH with the DCI format 2_0, and starts monitoring PDCCH according to search space sets with group index 0 for the serving cell at a first slot that is at least Xs_max/2 slots after the last symbol of the stopping slot, where the Xs_max is max of multiple (Xs, Ys) combinations indicated 
-	if the UE detects a DCI format 2_0 and a value of the search space set group switching flag field in the DCI format 2_0 is 0, the UE stops monitoring PDCCH according to search space sets with group index 1 for the serving cell at a first slot that is at least  symbols after the last symbol of the PDCCH with the DCI format 2_0, and starts monitoring PDCCH according to search space sets with group index 0 for the serving cell at a first slot that is at least Xs_max/2 slots after the last symbol of the stopping slot, where the Xs_max is max of multiple (Xs, Ys) combinations indicated, and the UE sets the timer value to the value provided by searchSpaceSwitchTimer
-	if the UE monitors PDCCH for a serving cell according to search space sets with group index 1, the UE stops monitoring PDCCH according to search space sets with group index 1 for the serving cell at the beginning of the first slot that is at least  symbols after a slot where the timer expires or after a last symbol of a remaining channel occupancy duration for the serving cell if indicated by DCI format 2_0, and starts monitoring PDCCH for the serving cell according to search space sets with group index 0 for the serving cell at a first slot that is at least Xs_max/2 slots after the last symbol of the stopping slot, where the Xs_max is max of multiple (Xs, Ys) combinations indicated
If a UE is not provided SearchSpaceSwitchTrigger for a serving cell,
-	if the UE detects a DCI format by monitoring PDCCH according to a search space set with group index 0, the UE stops monitoring PDCCH according to search space sets with group index 0, for the serving cell at a first slot that is at least  symbols after the last symbol of the PDCCH with the DCI format, and starts monitoring PDCCH according to search space sets with group index 1 for the serving cell at a first slot that is at least Xs_max/2 slots after the last symbol of the stopping slot, where the Xs_max is max of multiple (Xs, Ys) combinations indicated, and the UE sets the timer value to the value provided by searchSpaceSwitchTimer if the UE detects a DCI format by monitoring PDCCH in any search space set
-	if the UE monitors PDCCH for a serving cell according to search space sets with group index 1, the UE stops monitoring PDCCH according to search space sets with group index 1, for the serving cell at the beginning of the first slot that is at least  symbols after a slot where the timer expires or, if the UE is provided a search space set to monitor PDCCH for detecting a DCI format 2_0, after a last symbol of a remaining channel occupancy duration for the serving cell if indicated by DCI format 2_0, and starts monitoring PDCCH for the serving cell according to search space sets with group index 0 for the serving cell at a first slot that is at least Xs_max/2 slots after the last symbol of the stopping slot, where the Xs_max is max of multiple (Xs, Ys) combinations indicated 
A UE determines a slot and a symbol in the slot to start or stop PDCCH monitoring according to search space sets for a serving cell that the UE is provided searchSpaceGroupIdList or, if cellGroupsForSwitchList is provided, for a set of serving cells, based on the smallest SCS configuration  among all configured DL BWPs in the serving cell or in the set of serving cells and, if any, in the serving cell where the UE receives a PDCCH and detects a corresponding DCI format 2_0 triggering the start or stop of PDCCH monitoring according to search space sets.
--------------------------------------------------- Omitted ---------------------------------------------------

-------------------------------------- End of text proposal for TS 38.213 --------------------------------------




Conclusion
In this contribution, we have the following proposal:
Proposal 1: Introduce a new RRC parameter for configuring Xs for allocation of PDCCH candidates for UEs with multiple Xs capabilities.
Proposal 2: Adopt Text proposal #1.
Proposal 3: Adopt Text proposal #2.
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