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Switching timer (A2)
Huawei (R1-2003510)
In TS38.213 v16.1.0 [2] , the maintenance of searchSpaceSwitchingTimer-r16 was described as below.A UE can be provided, by searchSpaceSwitchingTimer-r16, a timer value. The UE decrements the timer value by one after each slot in the active DL BWP of the serving cell where the UE monitors PDCCH for detection of DCI format 2_0.

The current description only defines the decrement of timer value when DCI format 2_0 is configured. When SearchSpaceSwitchTrigger-r16 is not configured, the timer will also be set after UE detects any DCI format by monitoring PDCCH according to a search space set with group index 0. The timer should be decreased by one after each slot even if UE is not configured to detect DCI format 2_0. It is also worth clarifying that the timer decrement is only applied when UE monitor PDCCH according to SS set group #1. 
Proposal 2: The timer decrement for SS set group switch should also apply to serving cell where UE is not configured to monitor DCI format 2_0. The corresponding text proposal is in TP#1 in appendix.

Nokia (R1-2004255)
In RAN1#100e, RAN1 TP has been agreed to align specification to above agreement from LBE point of view. However, at least one more aspect related to LBE is still incorrect. As pointed out by Sharp in RAN1#100e, timer is at the moment limited only to case when UE is configured with monitoring of DCI format 2_0. This contradicts to agreement, which does not have such restriction:
•	The presence of a monitoring group flag in DCI format 2_0 is configurable
•	A timer is configured as a number of slots, which is decremented at the end of each slot
One further issue is mixed SCS, in previous meeting we agreed:
Agreement:
The smallest subcarrier spacing of the corresponding active BWP across CCs within a CC group and the CC in which a DCI format 2_0 triggering group switching is detected, if any, is used to determine the first slot of search space set group switching for all CCs within a CC-group.
Above agreement, however, does not solve the time unit to be used for decrement of timer when cell groups contains cells with different SCS. In our opinion, the simplest is to change slot -> subframe which is SCS independent. 
Proposal 5: Align specification to agreement, clarify that SS-switching timer may operate without GC-PDCCH monitoring being configured.
Proposal 6: If Proposal 4 is addressed, revert agreement: The unit of timer counter is subframe instead of slot.

	TP for 38.213
10.4	Search space set switching
<unchanged text omitted>
A UE can be provided, by searchSpaceSwitchingTimer-r16, a timer value. The UE decrements the timer value by one after each slotsubframe in the active DL BWP of the serving cell where the UE monitors PDCCH for detection of DCI format 2_0.
<unchanged text omitted>



Sharp (R1-200432)
[bookmark: _Hlk32502068][bookmark: _Hlk32501757]Issue #1: Timer value decrement when DCI format 2_0 monitoring is not configured
The current TS38.213 describes a timer value decrement only for the serving cell where the UE monitoring PDCCH for detection of DCI format 2_0. However, search space set switching should be performed in every serving cell, if no serving cell group is configured. Therefore, we propose capturing it in the Spec.
In addition, there is a missing case, that is, when a serving cell group is configured but DCI format 2_0 monitoring is not configured in any serving cell within the serving cell group. It should be studied whether/how to handle this case.

Proposal 1:
· TS38.213 to capture a timer value decrement procedure for cases where the timer is managed per serving cell.
· Adopt the following Text proposal #1.
· Discuss whether/how to handle the case when a serving cell group is configured but DCI format 2_0 monitoring is not configured in any serving cell within the serving cell group.

	Text proposal #1
--------- beginning of text proposal for TS 38.213 
<omitted>

10.4	Search space set switching
A UE can be provided a group index for a respective Type3-PDCCH CSS set or USS set by searchSpaceGroupIdList-r16 for PDCCH monitoring on a serving cell. If the UE is not provided searchSpaceGroupIdList-r16 for a search space set, the following procedures are not applicable for PDCCH monitoring according to the search space set.
If a UE is provided searchSpaceSwitchingGroupList-r16, indicating one or more groups of serving cells, the following procedures apply to all serving cells within each group; otherwise, the following procedures apply only to a serving cell for which the UE is provided searchSpaceGroupIdList-r16.
When a UE is provided searchSpaceGroupIDList-r16, the UE resets PDCCH monitoring according to search space sets with group index 0, if provided by searchSpaceGroupIdList-r16.
A UE can be provided by XYZ a number of symbols  where a minimum value of   is provided in Table 10.4-1 for UE processing capability 1 and UE processing capability 2 and SCS configuration . If the UE indicates a corresponding capability, the UE applies the  value for UE processing capability 2; otherwise, the UE applies the  value for UE processing capability 1 for SCS configuration .     
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



A UE can be provided, by searchSpaceSwitchingTimer-r16, a timer value for a DL BWP of a serving cell. If the UE is not provided SearchSpaceSwitchingGroup-r16, the UE decrements the timer value by one after each slot in the active DL BWP of the serving cell. If the UE is provided SearchSpaceSwitchingGroup-r16 and if the UE is provided a search space set to monitor PDCCH for detecting a DCI format 2_0 on any serving cell that is indicated by the searchSpaceSwitchingGroup-r16, The the UE decrements the timer value by one after each slot in the active DL BWP of the serving cell where the UE monitors PDCCH for detection of DCI format 2_0.
If a UE is provided by SearchSpaceSwitchTrigger-r16 a location of a search space set switching field for a serving cell in a DCI format 2_0, as described in Clause 11.1.1, and detects the DCI format 2_0 in a slot
-	if the UE is not monitoring PDCCH according to search space sets with group index 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, on 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 a value of the search space set switching field is 0
-	if the UE is not monitoring PDCCH according to search space sets with group index 1, the UE monitors PDCCH according to search space sets with group index 1, and stops monitoring PDCCH according to search space sets with group index 0, on 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 searchSpaceSwitchingTimer-r16, if a value of the search space set switching field is 1
-	if the UE monitors PDCCH on a serving cell according to search space sets with group index 1, the UE starts monitoring PDCCH on 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, on 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 that is indicated by DCI format 2_0
If a UE is not provided SearchSpaceSwitchTrigger-r16 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, on 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 searchSpaceSwitchingTimer-r16 if the UE detects a DCI format by monitoring PDCCH in any search space set
-	if the UE monitors PDCCH on a serving cell according to search space sets with group index 1, the UE starts monitoring PDCCH on 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, on 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 that is indicated by DCI format 2_0
A UE determines a slot and a symbol in the slot to start or stop PDCCH monitoring according to search space sets for a set of serving cells, provided by searchSpaceSwitchingGroupList-r16, based on the smallest SCS configuration  of the active BWPs 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>




Default search space group, incl. BWP switching (A4)
vivo (R1-2003368)
In RAN1#100bis-e [1], the following agreement was made on search space group switching while endorsing the following TP in TS38.213:Agreement:
SS set group 0, if configured, is applicable for a UE at least after RRC (re)configuration of SS set group by searchSpaceGroupIdList-r16.

Endorsed TP:
When a UE is provided searchSpaceGroupIDList-r16, the UE resets PDCCH monitoring according to search space sets with group index 0, if provided by searchSpaceGroupIdList-r16.

Agreement:
SS set group 0, if configured, is applicable for a UE at least after RRC (re)configuration of SS set group by searchSpaceGroupIdList-r16.

Endorsed TP:
When a UE is provided searchSpaceGroupIDList-r16, the UE resets PDCCH monitoring according to search space sets with group index 0, if provided by searchSpaceGroupIdList-r16.

From the above agreement, it is clear that search space (SS) set group #0 should be monitored immediately after RRC configuration/reconfiguration on SS set group. However, there is no consensus on other cases such as BWP switching. Based on the email discussion in RAN1#100bis-e, some companies thought the UE should follow normal behavior which still works well for this case. However, this is not true in the case when switching from a BWP without configuration of searchSpaceGroupidList-r16 to a BWP configured with searchSpaceGroupidList-r16. One example is illustrated in Figure 1: when a UE is monitoring all SS sets in BWP1 since there is no SS set group configured, the UE receives a DCI indicating switching from BWP1 to BWP2. Then the question becomes which SS set group to monitor? In this case, the legacy behavior doesn’t tell the answer and one default SS set group should be defined.
[image: ]
[bookmark: _Ref40285233]Figure 1   SS set group switching in BWP switching case
Proposal 1: One default SS set group (i.e. search space sets with group index 0) should be specified for UE to perform PDCCH monitoring when switching from one BWP w/o searchSpaceGroupidList-r16 to another BWP with searchSpaceGroupidList-r16.
Proposal 2: RAN1 adopt the following TP1 on section 10.4 of TS 38.213.
------------------------------------------- Start TP1 for Section 10.4 of TS 38.213 --------------------------------------
A UE can be provided a group index for a respective search space set by searchSpaceGroupIdList-r16 for PDCCH monitoring on a serving cell indicated by searchSpaceSwitchingGroup-r16. If the UE is not provided searchSpaceGroupIdList-r16 for a search space set, or for PDCCH monitoring on a serving cell that is not indicated by searchSpaceSwitchingGroup-r16, the following procedures are not applicable for PDCCH monitoring according to the search space set.
When a UE is provided searchSpaceGroupIDList-r16, or switched from a BWP without configuration of searchSpaceGroupIDList-r16 to a BWP with configuration of searchSpaceGroupIDList-r16, the UE resets PDCCH monitoring according to search space sets with group index 0, if provided by searchSpaceGroupIdList-r16.
--------------------------------------------- End TP1 for Section 10.4 of TS 38.213 -------------------------------------


Huawei (R1-2003510)
In RAN1#100bis-e, following agreement was reached. 
Agreement:
SS set group 0, if configured, is applicable for a UE at least after RRC (re)configuration of SS set group by searchSpaceGroupIdList-r16.
However, the behavior of SS set group switch is still pending when BWP switch is initiated by a UE.  In TS38.300, the active UL BWP can be switched to another UL BWP for consistent uplink LBT failure recovery on SpCell which was described as below. Another active UL BWP can be any UL BWP (including dedicated BWP and initial BWP) configured with PRACH occasions. 
	When consistent uplink LBT failures are detected on SpCell, the UE switches to another UL BWP with configured RACH resources on that cell, initiates RACH, and reports the failure via MAC CE. When multiple UL BWPs are available for switching, it is up to the UE implementation which one to select.


Considering that unpaired spectrum is used for NR-U, the requirement of BWP switch for unpaired spectrum is specified in TS38.321 as below.
	For unpaired spectrum, a DL BWP is paired with a UL BWP, and BWP switching is common for both UL and DL.


In such case, the active DL BWP needs to be switched too when active UL BWP is switched for unpaired spectrum. The situation is similar as that after RRC configuration of SS set group by searchSpaceGroupIdList-r16 and UE should assume detect SS set group#0 after the BWP switch.  
Proposal 1: After UE initiate UL BWP switch to another active UL BWP, UE should monitor PDCCH in SS set group#0, if configured, in the new active DL BWP corresponding to the active UL BWP a DL BWP. The corresponding text proposal is in TP#1 in appendix.

OPPO (R1-2004083)
If UE is indicated to switch active DL BWP, how to monitor PDCCH according to the configured search space set should be defined. 
For PDCCH monitoring according to a serving cell, if UE is monitoring PDCCH according to search space group 0 before the BWP switching, the UE shall keep monitoring PDCCH according to search space group 0 on the target BWP after BWP switching. If UE is monitoring PDCCH according to search space group 1 before the BWP switching, and the BWP switching time is shorter than the configured timer or COT duration, the UE shall monitor PDCCH in search space group 1 on the target BWP after BWP switching, otherwise, the UE shall monitor PDCCH in search space group 0 on the target BWP after BWP switching.
For PDCCH monitoring according to a serving cell group, the PDCCH monitoring behavior on the target BWP after If UE is indicated to switch active DL BWP, how to monitor PDCCH according to the configured search space set should be defined. 
For PDCCH monitoring according to a serving cell, if UE is monitoring PDCCH according to search space group 0 before the BWP switching, the UE shall keep monitoring PDCCH according to search space group 0 on the target BWP after BWP switching. If UE is monitoring PDCCH according to search space group 1 before the BWP switching, and the BWP switching time is shorter than the configured timer or COT duration, the UE shall monitor PDCCH in search space group 1 on the target BWP after BWP switching, otherwise, the UE shall monitor PDCCH in search space group 0 on the target BWP after BWP switching.
For PDCCH monitoring according to a serving cell group, the PDCCH monitoring behavior on the target BWP after BWP switching shall follow the same behavior as other cell in the same cell group.
Proposal 3: Adopt TP2 into section 10.4 of TS 38.213 to define PDCCH monitoring behavior in BWP switching case. 
------------------------------------TP2: Start of TP 38.213 section 10.4 ---------------------------------------------
10.4	Search space set switching
A UE can be provided a group index for a respective search space set by searchSpaceGroupIdList-r16 for PDCCH monitoring on a serving cell. If the UE is not provided searchSpaceGroupIdList-r16 for a search space set, the following procedures are not applicable for PDCCH monitoring according to the search space set.
If a UE is provided searchSpaceSwitchingGroupList-r16, indicating one or more groups of serving cells, the following procedures apply to all serving cells within each group; otherwise, the following procedures apply only to a serving cell for which the UE is provided searchSpaceGroupIdList-r16.
A UE can be provided, by searchSpaceSwitchingTimer-r16, a timer value. The UE decrements the timer value by one after each slot in the active DL BWP of the serving cell where the UE monitors PDCCH for detection of DCI format 2_0.
For search space set switching applied to a serving cell, if UE is monitoring PDCCH according to search space sets with group index 1 before BWP switching and if the BWP switching time is shorter than configured timer or indicated COT duration, the UE shall monitor PDCCH according to search space sets with group index 1 on the target BWP, otherwise, the UE shall monitor PDCCH according to search space sets with group index 0 on the target BWP. For search space set switching applied to a serving cell group, the PDCCH monitoring behavior on the target BWP after BWP switching shall follow the same behavior as other cell in the same cell group.
<Unchanged parts are omitted>
----------------------------------------End of TP 38.213 section 10.4 ---------------------------------------------

Panasonic (R1-2004516)
In the previous meeting, it has been agreed that SS set group 0, if configured, is applicable for a UE at least after RRC (re)configuration of SS set group by searchSpaceGroupIdList-r16. There are following conditions also suggested by companies where the default SS set is used [2], but due to lack of meeting time, no consensus was achieved.
· After UE switches to another active DL BWP configured with searchSpaceGroupIdList-r16
· After switching to another BWP or cell
· Transition from DRX off to DRX on
· For BWP switching, depends whether the BWP switching time is shorter than configured timer or indicated COT duration 

Among the above conditions, DL BWP switching is the most mentioned one. Nevertheless, there were opinions that after DL BWP is switched, UE should stay in SS set group 1 (i.e. not switching to default group 0), unless it is explicitly switched by gNB by DCI, or timer expires, or COT ends (i.e. following the behaviour defined in current spec). In our opinion, the current behaviour is not sufficient to avoid the mismatch issue between UE and gNB. This is because during BWP switching, UE will stop monitoring PDCCH including GC-PDCCH carrying COT duration updates and/or SS set group indicator. Therefore, gNB might continue to use SS set group 1 after DL BWP switching but UE has switched to SS set group 0 by mistake, e.g. due to the fact that the original COT ends. To avoid such a mismatch issue, it is better to specify both gNB and UE will communicate using the default SS set group 0 after UE’s DL BWP is switched.
The root cause of the above issue is a gap during which UE is not able to monitor the configured GC-PDCCH. Within such gap, UE cannot receive updated COT duration and/or SS set group switching indicator. The gap of no GC-PDCCH monitoring can happen when DL BWP is switched or UE goes to DRX off. If the default group is not defined for such cases, the mismatch problem cannot be solved until the timer expires. Depending on the configured timer value, it might take quite some time until UE can receive GC-PDCCH. Further, it is unclear in current spec whether timer value is reduced during the BWP switching time or DRX off period. 
Therefore, we propose the following:
Proposal 2: SS set group 0, if configured, is applicable for a UE under the following conditions, in addition to after RRC (re)configuration of SS set group
· After UE switches to another active DL BWP configured with searchSpaceGroupIdList-r16, provided the BWP switching time is longer than the configured timer or indicated COT duration that UE received before BWP switching
· At beginning of each DRX cycle, i.e. transition of drx-onDuration Timer from OFF to ON
Adopt the following TP for 38.213
	10.4  	Search space set switching
…
If a UE is provided searchSpaceSwitchingGroupList-r16, indicating one or more groups of serving cells, the following procedures apply to all serving cells within each group; otherwise, the following procedures apply only to a serving cell for which the UE is provided searchSpaceGroupIdList-r16.
When a UE is provided searchSpaceGroupIDList-r16, the UE resets PDCCH monitoring according to search space sets with group index 0, if provided by searchSpaceGroupIdList-r16. The search space sets with group index 0 is applicable under the following conditions:
· After UE switches to another active DL BWP configured with searchSpaceGroupIdList-r16, provided the BWP switching time is longer than the configured timer or indicated COT duration that UE received before BWP switching
· At beginning of each DRX cycle, i.e. transition of drx-onDuration Timer from OFF to ON, if DRX is configured

…




Search space set switching behaviour (A5)
OPPO (R1-2004083)
In RAN1#100b-E meeting, we have agreed that the search space group switching can be performed per serving cell or per a group of serving cells. 
Agreement:
The smallest subcarrier spacing of the corresponding active BWP across CCs within a CC group and the CC in which a DCI format 2_0 triggering group switching is detected, if any, is used to determine the first slot of search space set group switching for all CCs within a CC-group.
Similar concern is also raised for timer and COT duration. As for per-group switching is considered, whether the switching back from search space group 1 to group 0 should be applied for a group of serving cells simultaneously? If it should be the case, then the timer decrementing should be done based on a reference slot duration. Moreover the longest COT duration among the cells in a group should be regarded to checking the condition for switching from search space group 1 to group 0. 

Proposal 1: For group-based search space set switching, the timer decrementing should be done based on a reference slot duration and the COT duration should refer to the longest COT among the cells of the cell group.
Proposal 2: Adopt TP1 into section 10.4 of TS 38.213 for search space set switching based on a cell group. 
------------------------------------TP1: Start of TP 38.213 section 10.4 ---------------------------------------------
10.4	Search space set switching
A UE can be provided a group index for a respective search space set by searchSpaceGroupIdList-r16 for PDCCH monitoring on a serving cell. If the UE is not provided searchSpaceGroupIdList-r16 for a search space set, the following procedures are not applicable for PDCCH monitoring according to the search space set.

If a UE is provided searchSpaceSwitchingGroupList-r16, indicating one or more groups of serving cells, the following procedures apply to all serving cells within each group; otherwise, the following procedures apply only to a serving cell for which the UE is provided searchSpaceGroupIdList-r16.

A UE can be provided, by searchSpaceSwitchingTimer-r16, a timer value. The UE decrements the timer value by one after each slot in the active DL BWP of the serving cell where the UE monitors PDCCH for detection of DCI format 2_0.

If a UE is provided by SearchSpaceSwitchTrigger-r16 a location of a search space set switching field for a serving cell in a DCI format 2_0, as described in Clause 11.1.1, and detects the DCI format 2_0 in a slot
-	if the UE is not monitoring PDCCH according to search space sets with group index 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, on the serving cell at a first slot that is at least P symbols after the last symbol of the PDCCH with the DCI format 2_0, if a value of the search space set switching field is 0
-	if the UE is not monitoring PDCCH according to search space sets with group index 1, the UE monitors PDCCH according to search space sets with group index 1, and stops monitoring PDCCH according to search space sets with group index 0, on the serving cell at a first slot that is at least P 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 searchSpaceSwitchingTimer-r16, if a value of the search space set switching field is 1
-	if the UE monitors PDCCH on a serving cell according to search space sets with group index 1, the UE starts monitoring PDCCH on 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, on the serving cell at the beginning of the first slot that is at least P symbols after a slot where the timer expires or after a last symbol of a remaining channel occupancy duration for the serving cell that is indicated by DCI format 2_0
If a UE is not provided SearchSpaceSwitchTrigger-r16 for a serving cell and the serving cell does not belong to a cell group provided by searchSpaceSwitchingGroupList-r16,
-	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, on the serving cell at a first slot that is at least P symbols after the last symbol of the PDCCH with the DCI format, the UE sets the timer value to the value provided by searchSpaceSwitchingTimer-r16 if the UE detects a DCI format by monitoring PDCCH in any search space set
-	if the UE monitors PDCCH on a serving cell according to search space sets with group index 1, the UE starts monitoring PDCCH on 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, on the serving cell at the beginning of the first slot that is at least P 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 that is indicated by DCI format 2_0
If a UE is not provided SearchSpaceSwitchTrigger-r16 for a serving cell and the serving cell belongs to a cell group provided by searchSpaceSwitchingGroupList-r16, 
-	if the UE detects any DCI format by monitoring PDCCH according to a search space set with group index 0 in the cell group, 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, on the serving cell at a first slot that is at least P symbols after the last symbol of the PDCCH with the DCI format, the UE sets the timer value to the value provided by searchSpaceSwitchingTimer-r16 if the UE detects any DCI format by monitoring PDCCH in any search space set in the cell group
-	if the UE monitors PDCCH on a serving cell according to search space sets with group index 1, the UE starts monitoring PDCCH on 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, on the serving cell at the beginning of the first slot that is at least P 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 for any cell in the cell group, after a last symbol of a remaining channel occupancy duration for any cell in the cell group that is indicated by DCI format 2_0
-	the monitoring switching slot, the slot value provided by searchSpaceSwitchingTimer-r16, and the P symbols are determined according to a reference subcarrier spacing for the cell group.
<Unchanged parts are omitted>
----------------------------------------End of TP 38.213 section 10.4 ---------------------------------------------

Nokia (R1-2004083)
The agreement on search-space group switching made in RAN1#99 does not restrict operation to LBE only. Therefore, “indicated COT duration is exceeded, whichever comes first” is applicable to end of COT signaled by FFP period. For the case when UE is configured with CO-duration there is no change, however, when CO-duration is not provided, UE shall switch to Group0 after each gNB acquired period.
Proposal 7: Align specification to agreement, clarify that “indicated COT duration is exceeded” applies also to end of indicated FFP period if CO-DurationList-r16 is not provided.

	TP for 38.213
10.4	Search space set switching
<unchanged text omitted>
-     if the UE monitors PDCCH on a serving cell according to search space sets with group index 1, the UE starts monitoring PDCCH on 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, on the serving cell at the beginning of the first slot that is at least P1 symbols after a slot where the timer expires or after a symbol of a remaining channel occupancy duration for the serving cell that is indicated by DCI format 2_0 or, if the UE is not provided CO-DurationList-r16 and is provided a period by semiStaticChannelAccessConfig-r16, after a symbol preceding 95% of indicated period.
.
<unchanged text omitted>
-     if the UE monitors PDCCH on a serving cell according to search space sets with group index 1, the UE starts monitoring PDCCH on 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, on the serving cell at the beginning of the first slot that is at least P2 symbols after a slot where the timer expires, 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 that is indicated by DCI format 2_0 or, if the UE is not provided CO-DurationList-r16 and is provided a period by semiStaticChannelAccessConfig-r16, after a symbol preceding 95% of indicated period.




Number of cell groups in searchSpaceSwitchingGroupList-r16 (A7)
Ericsson (R1-2003840)
An open issue that needs RAN1 input is the maximum number of serving cell groups that can be configured for switching between search space sets.
Considering that search spaces and the group that each search space belongs to can be independently configured for each serving cell, there is no critical need to have cell groups. However, having two or more cell groups could potentially be useful in cases where the carriers aggregated together are separated significantly in frequency such that the two sets of carriers can be operated completely independently and in cases where the cells are operating with different numerologies or with groups of UEs that have different capabilities for switching times. We therefore propose that the maximum number of cell groups that can be configured be limited to four.
[bookmark: _Toc40476109][bookmark: _Toc37456886]The number of cell groups that can be configured for search space switching in higher layer parameter searchSpaceSwitchingGroupList-r16 is 1, 2, 3 or 4. Inform RAN2 of this decision.

Discussion
Companies are invited to comment on the questions below.
Switching timer (A2)
The current specification text in 38.213 captures the following:
	A UE can be provided, by searchSpaceSwitchingTimer-r16, a timer value. The UE decrements the timer value by one after each slot in the active DL BWP of the serving cell where the UE monitors PDCCH for detection of DCI format 2_0.



	Q1: Do you agree that 38.213 should be updated so that the timer is decreased even if the UE is not configured to monitor DCI format 2_0?

	Company
	Comment

	Sharp
	Agree. The timer should be decreased even if the UE is not configured to monitor DCI format 2_0. This principle should apply to mix numerology case, at least when SearchSpaceSwitchingGroup-r16 is not configured. For the exact TP, outcomes from Q2/Q3 should also be considered.

	Nokia, NSB
	Yes, 38.213 should be updated.

There is a separate bullet in RAN1#99 agreement, no connection to DCI format 2_0, therefore we think that limiting timer to case when DCI format 2_0 is configured is against agreement

· A timer is configured as a number of slots, which is decremented at the end of each slot.


	Qualcomm
	Agree. The switching should work even without DCI 2_0 configured

	LG Electronics
	Agree

	ZTE, Sanechips
	agree

	MediaTek
	Agree

	Samsung
	Agree

	Panasonic
	Agree. Furthermore, in order to cover the BWP switching case, it needs to clarify that UE keeps decrementing the timer value even when the BWP is not active. The current spec says “The UE decrements the timer value by one after each slot in the active DL BWP”.

	Huawei, HiSilicon
	Agree.

	OPPO
	Agree

	Apple
	Agree

	vivo
	Agree

	Spreadtrum
	Agree



	[bookmark: _Hlk41918185]Q2: How should the timer be decremented if a cell group contains cells operating with different SCS? E.g., should the earlier agreement that the timer is in the unit of slots be changed to a unit of subframes (see proposal by Nokia), or is the timer maintained per active BWP/serving cell (see TP by Sharp), or is it assuming a reference slot duration (see proposal by OPPO/A5)?

	Company
	Comment

	Sharp
	Since searchSpaceSwitchingTimer-r16 can be configured per BWP, the timer value should be maintained per BWP. This is independent of a BWP/serving cell of which a slot is referred to for decrement timing.
As we mention in Q1, when SearchSpaceSwitchingGroup-r16 is not configured, there is no need of any alignment.
The thing is whether or not the switch timing alignment is necessary for mix numerology case, if SearchSpaceSwitchingGroup-r16 is configured. We prefer either Alt 1 or Alt 3.
· Alt 1: No alignment applied. Switching timing can be different among cells within a cell group.
· [bookmark: _Hlk41395751]Alt 2: Use subframe timing for timer decrement (proposed by Nokia): This option is not preferable because this solution may cause additional ambiguity on subframe boundary.
· Alt 3: UE refers to slots in the serving cell where DCI 2_0 is monitored (proposed by Sharp).
· Alt 4: UE refers to reference SCS (proposed by OPPO).

	Nokia, NSB
	Changing slot to sub-frame is reverting agreement, but it would simplify the design. Note,  subframe  is a granularity unit of BWP inactivity timer in FR1.

Again, perhaps we have different assumption, but our assumption is that timer should be cell or cell-group property, which would be in the spirit of agreement we made in RAN1#99

· A timer is configured as a number of slots, which is decremented at the end of each slot.
· …
· The groups of serving cells to which the above ehavior is applicable can be configured via RRC



	Qualcomm
	We believe a reference slot will be a more natural choice. For the selection of the reference slot, instead of using a separate configuration, we can use the longest slot length of all the CCs in the group, similar to what we agreed for reference SCS for P. More accurately, we can use “The slot corresponds to the smallest subcarrier spacing of the corresponding active BWP across CCs within a CC group and the CC in which a DCI format 2_0 triggering group switching is detected, if any, is used to determine the slot boundary at which the timer should be decremented.”

	LG Electronics
	It would be reasonable to align timer decrement for cells within a group of serving cells. For this purpose, either configuring SF-level timer value (as proposed by Nokia) or assuming a reference slot duration (as proposed by OPPO, e.g., based on the smallest SCS among cells) can be acceptable to us. The latter one is slightly preferred since the former one may need to revisit previous agreement.

	ZTE, Sanechips
	Tend to support timer to be decremented based on a reference slot duration.

	MediaTek
	Prefer to use a reference slot duration based on the smallest SCS among cells in the same group

	Samsung
	Reference slot duration (e.g., based on a cell with the smallest SCS among cells) can be used to resolve the issue.

	Panasonic
	Either options of using reference slot duration with the smallest SCS among cells or subframe timing are fine from our point of view. If we consider the BWP switching that happens between two numerologies, using subframe timing seems to have less ambiguity. Note that in current spec, it is unclear how to decrement the timer value in case of BWP switching across different numerologies. 

	Huawei, HiSilicon
	Aligning switch point across multiple serving cell in the cell group is preferred. A reference slot duration can be defined.

	OPPO
	We support timer decremented using a reference slot

	Apple
	Share views from Qualcomm. 
One point needed to be discussed is how to decrement the timer if a reference slot based on smallest SCS across CCs. 
· For example, CC1 with 15kHz and CC2 with 30kHz. Based on current agreement, timer is decreased by one after each slot, e.g 15kHz slot duration. Then, does it mean for CC2, the timer is decreased only if there is no any DCI detected in two slots of 30kHz or can decrease if no DCI in any one slot of 30kHz slot? It seems nature to assume the former option. Then, it should be captured clearly in spec.  

	vivo
	Currently searchSpaceSwitchingTimer-r16 is configured under PDCCH-Config IE which is BWP specific parameter in the latest 331 version from RAN2. It is naturally that the timer is maintained per BWP. However, it seems that some companies in RAN1 have different understanding that it should be cell specific. I totally understand the intention but we need an agreement in RAN1 and send it to RAN2 for 331 updates. Therefore, I propose to decide whether searchSpaceSwitchingTimer-r16 is cell group specific or cell specific or BWP specific in RAN1 first and notify the decision to RAN2.
If it is BWP specific or cell specific, the configured timer value could be different among the cells in one cell group. The alignment of the SCS by either reference slot or subframe is to align the granularity and will not align the actual timer duration in the cell group. In this sense, the alignment of the SCS is not needed. On the other hand, the alignment of timer duration in one cell group could be done by gNB implementation, i.e. configure the timer value corresponding to the 
If it is cell group specific, I think alignment of the SCS is beneficial to align the timer duration.

	Spreadtrum
	Either a reference slot with the smallest SCS or a subframe is fine to us.



	Q2bis: Please state your view whether searchSpaceSwitchingTimer-r16 is to be configured per BWP, per Cell, or per Cell group (and preferably also why).

	Company
	Comment

	Nokia, NSB
	per cell or when cell group is configured then per cell group.  This simplifies the design and follows the principle that SS-set groups in a cell group are switched together. 

	MediaTek
	Share similar view with Nokia
If a UE is provided searchSpaceSwitchingGroupList-r16, searchSpaceSwitchingTimer-r16 is provided per cell group; otherwise, it is provided per cell. 

	LG Electronics
	Per BWP is preferred.
If the cell group is not configured, timer per cell is the same as that per BWP since only one BWP can be activated.
Otherwise, based on timer value configured per BWP, UE can choose one specific value (e.g., corresponding to lowest SCS spacing among cells within the configured cell group) without additional parameter per cell group. Timer decrement can be performed every cell and SS set switching can be triggered based on timer expiry whichever comes first.

	Sharp
	We prefer per-BWP. 
The timer decrement is done after each slot of active BWP. If the timer is a property of a cell (e.g. 10 slots), its count-down speed may change depending on the SCS of an active BWP even within a single cell, considering that BWPs in the cell can have different SCSs. This results in an unstable length between a start of Group#1 monitoring and the timer expiration (e.g. 10ms for BWP with 15kHz SCS and 5ms for BWP with 30kHz SCS), though MCOT is common irrespective of SCS. An appropriate configuration would be something like timer=10slot for BWP with 15kHz SCS and timer=20slot for BWP with 30kHz SCS, if the network wants to fully unitize the 10ms MCOT.

	vivo
	Per BWP is preferred
SSS/SSSG is configured per BWP and it is natural to allow flexibility configuration of timer considering different SSS/SSSG configuration in each BWP. Besides, for some special BWP such as dormant BWP, there is no need to maintain a timer for that BWP.

	ZTE, Sanechips
	Share the same view with Nokia and MediaTek.
In order to align with existing cases specified in current spec, in my view, if searchSpaceSwitchingGroupList-r16 is configured, for searchSpaceSwitchingTimer-r16, it is per cell group; otherwise, it is per cell. 

	Spreadtrum
	Per cell or when cell group is configured then per cell group.
Share similar view with Nokia, MediaTek and ZTE.
In addition, if searchSpaceSwitchingTimer-r16 is provided per BWP, the timer may be different for different BWPs. If switching occurs between BWPs configured with different timers, additional spec need to be defined, which is undesirable at current stage.

	Huawei, HiSilicon
	Seems per BWP would be reasonable because the timer should be bonded together with Search space configured with 2 SS set group. And SS set group is per BWP. gNB can configure different timer value for different SCS to ensure same absolute timer time.



	Q3: Do you see a need to specify that the timer decrement is only applied when a UE monitors PDCCH according to SS set group #1 (proposal by Huawei)?

	Company
	Comment

	Sharp
	No, we do not see the need.

	Nokia, NSB
	Timer reset condition is not dependent on which group UE monitors. 
“UE sets the timer value to the value provided by searchSpaceSwitchingTimer-r16 if the UE detects a DCI format by monitoring PDCCH in any search space set”

Furthermore, a timer has impact only when UE is in group #1. If timer expires in group #0, then UE stays in group#0. No need to specify anything further.


	Qualcomm
	We believe the original agreement is already clear. No more restriction needed

	LG Electronics
	We share the view with Sharp, Nokia, and Qualcomm.

	ZTE, Sanechips
	it is not necessary to specify such a limitation. The current spec have covered this proposal from HW.

	MediaTek
	Not needed

	Panasonic
	Agree with Nokia. No need to specify the timer decrement is only applied when a UE monitors SS set group #1, although effectively a timer only has impacts when UE is in group #1.

	Huawei, HiSilicon
	The timer is used by UE to determine when to switch back to group #0.
For explicit switch, UE will reset timer when receiver DCI format 2-0 indicating switch from group #0 to group #1. Then the timer will decrease slot by slot until zero.
However for implicit switch, it is not clear to us when the timer is activated and how UE should decrease the timer. For example, the current text “if the UE detects a DCI format by monitoring PDCCH in any search space set” is confusing. 
Does UE activate/reset timer whenever a PDCCH is received? In such case, the timer will not decrease even when gNB start transmit PDCCH in SS set group#1.  
Another understanding might be UE activate/reset timer when PDCCH in SS set group#0 was detected. if UE detect a PDCCH in SS set group#0 in slot n and will continue to detect SS set group#0 PDCCH in the next slot for UE capability 1(P=25 symbols). If UE detect a PDCCH in SS set group#0 in slot n+1, should UE decrease timer or reset timer?

	OPPO
	No essential issue if we don’t have this restriction.

	Apple
	We think Huawei has point here and it seems current specification is unclear regarding timer decrementing e.g. when in group 1 or also based on DCI format detected in group 0 during P value period. 
We are supportive at least to clarify and get some common understanding on explicit questions above raised by Huawei to avoid IODT issue later.   

	vivo
	Agree with Huawei and Apple that at least the clarification is needed. Beside the question raised by Huawei, another question could be whether “a DCI format by monitoring PDCCH in any search space set” includes DCI scrambled by SI-RNTI in Type 0 PDCCH. Since it is not always monitored by the UE, there may be some misunderstanding between UE and gNB.

	Spreadtrum
	Agree with Huawei, Apple and vivo that at least the clarification is needed.



Default Search Space Set Group, incl. BWP switching (A4)

	Proposal by vivo:
One default SS set group (i.e. search space sets with group index 0) should be specified for UE to perform PDCCH monitoring when switching from one BWP w/o searchSpaceGroupidList-r16 to another BWP with searchSpaceGroupidList-r16.
Q4: Please provide your view on the proposal.

	Company
	Comment

	Sharp
	We do not see the need to switch to default SS set group after BWP switching. The UE should keep decrementing a timer value even when the BWP is not active. 

	Nokia, NSB
	We know that per cell / per UE/ per BWP is TBD, but our assumption is that timer is cell or cell-group property. This would simplify whole behavior.

With this assumption, we prefer that monitored group is maintained in case of BWP switch, even if gNB configure different sets of GROUP0 and GROUP1 in each BWP of a cell. For example, if UE is in default BWP for power saving, receives PDCCH to switch to larger BWP, then it is desirable that after BWP switch, UE monitors already GROUP1, gNB need to just configure timer larger than BWP switching time which is 2-3 ms. Furthermore, in the case of explicit switching, gNB can decide between switching/no switching.

	Qualcomm
	We believe the timer mechanism is enough for this purpose. 
For example, there can be a BWP configuration such that BWP 1 has search space set group and BWP 0 does not. If UE starts in BWP 1, then switch to BWP 0, and then back to BWP 1, the search space group should maintain if all actions are within the timer.

	LG Electronics
	It is unclear why gNB configures SSSG index for one BWP but does not configure SSSG index for the other BWP. In our opinion, if gNB configures SSSG index for a BWP within a carrier, then it would configure SSSG for other BWP(s) as well. In this case, we don’t need to define default SSSG index since current specification can work even for BWP switching.

	ZTE, Sanechips
	We do not know why to need such operation.

	MediaTek
	Current spec is sufficient

	Samsung
	It is not clear why SSS group has to be switched to default one. Within the timer, SSS group to be monitored should be maintained.

	Panasonic
	Share the same view with LG. It is not clear why gNB configures SSSG index for one BWP but not for another. 

	Huawei, HiSilicon
	The scenario is similar as the case when RRC is configured. Default group #0 is reasonable

	OPPO
	We should first decide if a gNB can configure multiple BWPs with different number of SSSGs in different configured BWPs? 

	Apple 
	No need of default SSSG for BWP switching operation. Instead, the SSSG can be maintained in case of BWP switching. 

	vivo
	As we discussed in Q2 in 2.1, currently searchSpaceSwitchingTimer-r16 is configured under PDCCH-Config IE which is BWP specific parameter in the latest 331 version from RAN2. It is naturally that the timer is maintained per BWP. However, it seems that some companies in RAN1 have different understanding that it should be cell specific. I totally understand the intention but we need an agreement in RAN1 and send it to RAN2 for 331 updates. Therefore, I propose to decide whether searchSpaceSwitchingTimer-r16 is cell group specific or cell specific or BWP specific in RAN1 first and notify the decision to RAN2.
If remaining BWP-specific timer as current 331 version, the timer value may be changed when BWP switching. Then I don’t know how to make it consistent when BWP switching?
If updating the timer as cell-specific timer, whether the timer is still decremented or reset when switched to a BWP without searchSpaceGroupidList-r16. In addition, whether the SSSG switching still holds in that BWP?
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]To LG and Panasonic, there will be such case, e.g. a dormant BWP and a normal BWP with searchSpaceGroupidList-r16. Then switching from dormant BWP to normal BWP, which SSSG should be monitored?

	Spreadtrum
	Share the same view as vivo. The UE will not monitor any PDCCH in the dormant BWP. When it is triggered by PDCCH in Pcell to switch to the normal BWP, then it should monitor the default SSSG.



	Proposal by Huawei:
After UE initiate UL BWP switch to another active UL BWP, UE should monitor PDCCH in SS set group#0, if configured, in the new active DL BWP corresponding to the active UL BWP a DL BWP.
Q5: Please provide your view on the proposal.

	Company
	Comment

	Sharp
	We do not see the need to switch to default SS set group after BWP switching. The UE should keep decrementing a timer value even when the BWP is not active. 

	Nokia, NSB
	To our understanding UE may initiate UL BWP switch only for purpose of RACH to be transmitted on initial UL BWP, in this case UE monitors TYPE-1 SS, which is always monitored. Again, we think that monitored SS group should not be impacted by BWP switch.

	Qualcomm
	We believe existing mechanism is enough to handle this case. 

	LG Electronics
	Same view with Q4.

	ZTE, Sanechips
	Same view with Q4.

	MediaTek
	Current spec is sufficient

	Samsung
	Same view with Q4.

	Huawei, HiSilicon
	According to RAN2 discussion, UE is not necessary to switch initial UL BWP. Any BWP with RO is possible. In such case the UE may be switched to a dedicated BWP.  After BWP switching，the UE is not aware of which SS set group is used. if the UE keeps monitoring PDCCH with SS group set 1 in the newly activated BWP，PDCCH transmission will be not efficient

	Apple 
	This question is related to Q4 and our preference is consistent, i.e. maintaining the SSSG regardless of BWP.  

	Spreadtrum
	Current spec is enough.



	Proposal by OPPO:
For search space set switching applied to a serving cell, if UE is monitoring PDCCH according to search space sets with group index 1 before BWP switching and if the BWP switching time is shorter than configured timer or indicated COT duration, the UE shall monitor PDCCH according to search space sets with group index 1 on the target BWP, otherwise, the UE shall monitor PDCCH according to search space sets with group index 0 on the target BWP. For search space set switching applied to a serving cell group, the PDCCH monitoring behavior on the target BWP after BWP switching shall follow the same behavior as other cell in the same cell group.
Q6: Please provide your view on the proposal.

	Company
	Comment

	Sharp
	We do not see the need to switch to default SS set group after BWP switching. The UE should keep decrementing a timer value for a BWP even when the BWP is not active. 

	Nokia, NSB
	We believe it is up to gNB how to configure timer, and handle BWP switch. Timer is per serving cell/cell-group, and should be independent of BWP switch. 

	Qualcomm
	We don’t see any issue if using the current switching mechanism for this case. The logic will be simpler if we keep them separate.

	LG Electronics
	Is this proposal aligned with current specification? If so, we don’t need any modification.

	ZTE, Sanechips
	Share same view with Nokia.

	MediaTek
	Current spec is sufficient

	Samsung
	Agree with Nokia. It is up to gNB.

	Panasonic
	We agree that the timer can potentially solve the issue. But in the current spec, it is unclear how the timer is decremented in case that BWP is not active (i.e. BWP switching happens), especially active BWP is switched between different numerologies. This should be resolved by Q2.

	Huawei, HiSilicon
	Seems the timer behavior achieve same goal.

	OPPO
	If majority view thinks the current spec covers it, we are fine with the majority view. 

	Apple
	Again, we prefer to keep SSSG switching mechanism separate from BWP switching operation. Current spec works well. 

	Spreadtrum
	Agree with Nokia it is gNB implementation.



	Proposal by Panasonic:
SS set group 0, if configured, is applicable for a UE under the following conditions, in addition to after RRC (re)configuration of SS set group
· After UE switches to another active DL BWP configured with searchSpaceGroupIdList-r16, provided the BWP switching time is longer than the configured timer or indicated COT duration that UE received before BWP switching
· At beginning of each DRX cycle, i.e. transition of drx-onDuration Timer from OFF to ON

Q7: Please provide your view on the proposal.

	Company
	Comment

	Sharp
	We do not see the need to switch to default SS set group after BWP switching/DRX. The UE should keep decrementing a timer value for a BWP even when the BWP is not active or when the UE is in DRX. 

	Nokia, NSB
	If gNB sets SS-switch timer properly or indicates COT-end, then UE will start monitoring group 0 from the beginning of onDuration period. Nothing more is needed?

	Qualcomm
	Seems the current mechanism can already handle these behavior, except if the DRX cycle is very short, for which case, if the gNB does not want to stay in group 1, it can always configure the timer to be smaller

	LG Electronics
	For BWP switching, same view with Q4. The necessity of defining default group at the beginning of each DRX cycle is unclear. For example, if the configured timer value is larger than inactive time in DRX, UE will monitor group 0 according to description in current specification.

	ZTE, Sanechips
	Share same view with Q4

	MediaTek
	Current spec is sufficient

	Samsung
	Same view with Q4.

	Panasonic
	We agree that the timer can potentially solve the issue. But in the current spec, it is unclear how the timer is decremented in case that BWP is not active (i.e. BWP switching happens), especially active BWP is switched between different numerologies. This should be resolved by Q2. 
Regarding the DRX aspect, as pointed out by QC’s comment, if we don’t want this proposal, timer value should be configured in close relation to the DRX cycle. If such configuration constraint of the timer is acceptable to all companies, we are fine to go for timer solution. 

	Huawei, HiSilicon
	Same view as Q4

	Apple 
	Current spec is enough. 

	Spreadtrum
	Current spec is enough.



Search space set switching behaviour (A5)

	Q8: For switching from SSSG 1 to SSSG 0 at the end of the COT duration, should the UE switch per group simultaneously? In that case, what is the relevant COT duration, e.g. longest COT duration among the cells in a group (proposal by OPPO)?

	Company
	Comment

	Sharp
	The network wants aligned switching timing, it should set appropriate CO duration for each cell.

	Nokia, NSB
	This is a good question. Agreement says “whichever comes earlier”, therefore, the earliest indicated COT-end should cause the switching from Group1 to Group 0 

· The UE switches from Group2 to Group1 at the earliest slot boundary that is at least P2 symbols after
· the end of the slot in which the timer expires, or
· an indicated COT duration is exceeded, whichever comes first



	Qualcomm
	Assume this is about the case the CCs are in a common switching group, but they have different COT. It is a good point that if we literarily follow the agreement to switch at the end of the COT, we will have misaligned switching across carriers, which is against another agreement that these CCs are switched at the same time. To solve that problem, we think switching at the end of the longest COT across all CCs in the group as proposed is the simplest solution.

	LG Electronics
	The understanding from current specification is that, SSSG switching is triggered from the earliest condition between timer expiry and COT ending among cells within a group of serving cells, which seems sufficient.

	ZTE, Sanechips
	Agreed that COT duration is determined based on the longest COT duration among the cells in a group.

	MediaTek
	To our understanding, if gNB performs CCA independently for different cells and they may have different COTs, then gNB should not put them in the same cell group for SSSG switching. It could be gNB implementation to align the CO duration for each cell in the same group. Thus, we also see current spec is sufficient.  

	Samsung
	Similar view with Nokia and LGE. According to the current specification, SSSG is switched after timer expiry or end of COT, whichever comes earlier. Therefore, if COT-ends are not aligned, a cell with the earliest COT-end triggers SSSG switching, which can be avoided by gNB if necessary.

	Huawei, HiSilicon
	The definition of COT is per device, gNB should ensure COT end at same time on all serving cells in the cell group, especially for intra frequency CA.
[OPPO]: in DCI 2_0, either SFI or COT duration is configured per cell, if we restrict a same COT end time for all cells in the group, we should change the SFI and COT duration to per cell-group, so that we can save a lot of overhead yielding an enhanced reliability. 

	OPPO
	We share the same view with QC and ZTE. It is more reasonable to determine the COT duration based on the longest COT duration among the cell group. We think based on earliest COT might cause some interruption issue, e.g. a UE is receiving downlink transmissions at one CC, but a COT in another CC is finished. 

	Apple 
	We do not see any problem of current spec. The SSSG switching maybe triggered by earliest end of COT, if they are not aligned. On the other hand, gNB has flexibility to align the COT end across CCs by properly set the COT durations for different CCs within a single group. 

	vivo
	We do not see the problem. Each cell in the cell group performs SSSG switching independently and SSSG switching is triggered with the earliest timer expire or COT end.

	Spreadtrum
	gNB has the flexibility to align the COT duration across  the cells within a single cell group. Thus, it is a gNB implementation.



	Q9: For semi-static channel access (FBE), does the agreement of switching after indicated COT duration is exceeded imply to switch at end of indicated FFP period if CO-DurationList-r16 is not provided (proposal by Nokia)?

	Company
	Comment

	Sharp
	No. This question is related to Q3 of Thread#2. In our view, NR-U doesn't support determining a channel occupancy without explicit indication of channel occupancy duration and/or slot format by DCI format 2_0.

	Nokia, NSB
	In our opinion, FBE does not require support of CO-Duration indication. The features of SS switching should work also without, and this is covered by RAN1#99 agreement we made. Moreover, gNB should not be allowed to indicate CO-duration across the FFP boundary, it could only shorten the COT in a FFP. 

	Qualcomm
	We don’t see the search space group switching mechanism as very useful for FBE in the beginning. Though there is no need to remove the feature, there may not be any need to optimize that as well. The current mechanism should work already. Agree with Nokia’s observation that the COT should not exceed FFP, which is clearly defined in regulation. We also don’t see a strong need for COT to be shorter then FFP as well.

	LG Electronics
	We don’t see strong motivation to implicitly define end-of-COT for FBE in case that neither SFI nor CO-duration fields are configured. Basically, SSSG switching is motivated from LBE where COT starting point can be dynamically varied in time. If we need a special rule for FBE, it would be more proper to align the starting point for monitoring SSSG index 0 and the starting point of the next FFP. It is noted that if UE switches SSSG at the end of FFP and apply configured P_switch, SSSG index 0 may not be started from the beginning of the next FFP, which seems to be undesirable.

	ZTE, Sanechips
	Suggest to further clarify motivation for this proposal. In our view, we don’t know why SSS Switching mechanism needs to be introduced in FBE mode.

	MediaTek
	We are okay to clarified that gNB should not be allowed to indicate CO-duration across the FFP boundary. However, we also don't see strong motivation to optimize SSSG switching for FBE operation. 

	Panasonic
	Share similar view as Qualcomm.

	Huawei, HiSilicon
	Agree with Qualcomm that no strong motivation to use SS set group switch in FBE. Meanwhile, it is clearly stated that COT in FBE is within FFP. Otherwise, UE can share the COT across FFP which is not allowed in HS.  The agreement already imply the switch behavior at the end of FFP.

	OPPO
	For FBE, we share the same view as LG, if the SSSG switching is supported, it would be more reasonable to start with SSG0 at the beginning of FFP. 
Moreover, we also believe that within each FFP, whatever the SSSG index is, the UE is not supposed to monitor in the idle period. 

	Apple
	We are open to discuss new rule to determine the COT duration for FBE i.e. implicitly determined based on FFP. On the other hand, our understanding is that this observation is not aligned with current spec since current context in specification is to perform switching based on explicit “COT” end, which can be indicated by DCI 2-0 only. We need to update the specification if new rule would be specified for FBE.  

	vivo
	Agree with Qualcomm

	Spreadtrum
	Agree with Qualcomm



Number of cell groups in searchSpaceSwitchingGroupList-r16

	Proposal by Ericsson:
The number of cell groups that can be configured for search space switching in higher layer parameter searchSpaceSwitchingGroupList-r16 is 1, 2, 3 or 4. Inform RAN2 of this decision.
Q10: Do you agree with the proposal? If no, how many cell groups should be configurable?

	Company
	Comment

	Sharp
	OK with up to 4 cell groups.

	Nokia, NSB
	2

	Qualcomm
	Max of 4 is fine to cover the case with CA over 20MHz CC to cover 80MHz.

	LG Electronics
	No strong view. Up to 4 cell groups could be a reasonable value range.

	ZTE, Sanechips
	At least support 2 cell groups.

	MediaTek
	Max of 4 is fine

	Huawei, HiSilicon 
	Max of 4 for band 46 is fine.

	vivo
	Max 4 is fine



Summary of Discussion and Suggestions
Switching timer (A2)
Q1: Do you agree that 38.213 should be updated so that the timer is decreased even if the UE is not configured to monitor DCI format 2_0?
There is consensus that the answer is yes.
FL suggestion: Agree that 38.213 should be updated so that the timer is decreased even if the UE is not configured to monitor DCI format 2_0.

Q2: How should the timer be decremented if a cell group contains cells operating with different SCS? E.g., should the earlier agreement that the timer is in the unit of slots be changed to a unit of subframes (see proposal by Nokia), or is the timer maintained per active BWP/serving cell (see TP by Sharp), or is it assuming a reference slot duration (see proposal by OPPO/A5)?
A majority of companies supports to use a reference slot, where using the longest slot length (equivalent to smallest SCS) has wide support.
FL suggestion: Agree that the timer is decremented based on a reference slot corresponding to the smallest SCS within a CC group. Consider further details in the TP drafting stage.

Q2bis: Please state your view whether searchSpaceSwitchingTimer-r16 is to be configured per BWP, per Cell, or per Cell group (and preferably also why).
FL suggestion: Agree that searchSpaceSwitchingTimer-r16 is configured per Cell, or per Cell group if Cell group is configured

Q3: Do you see a need to specify that the timer decrement is only applied when a UE monitors PDCCH according to SS set group #1 (proposal by Huawei)?
There is no consensus at this point of time to make specification changes, but more discussion may be helpful to arrive at a conclusion.
FL suggestion: Continue discussion.
Default Search Space Set Group, incl. BWP switching (A4)
Q4: Please provide your view on the proposal:
One default SS set group (i.e. search space sets with group index 0) should be specified for UE to perform PDCCH monitoring when switching from one BWP w/o searchSpaceGroupidList-r16 to another BWP with searchSpaceGroupidList-r16.
There is no consensus to adopt the proposed mechanism, the majority thinks that the current specification for switching is sufficient.
FL suggestion: Conclude that the proposal is not adopted.

Q5: Please provide your view on the proposal.
After UE initiate UL BWP switch to another active UL BWP, UE should monitor PDCCH in SS set group#0, if configured, in the new active DL BWP corresponding to the active UL BWP a DL BWP.
There is no consensus to adopt the proposed mechanism, the majority thinks that the current specification for switching is sufficient.
FL suggestion: Conclude that the proposal is not adopted.

Q6: Please provide your view on the proposal.
For search space set switching applied to a serving cell, if UE is monitoring PDCCH according to search space sets with group index 1 before BWP switching and if the BWP switching time is shorter than configured timer or indicated COT duration, the UE shall monitor PDCCH according to search space sets with group index 1 on the target BWP, otherwise, the UE shall monitor PDCCH according to search space sets with group index 0 on the target BWP. For search space set switching applied to a serving cell group, the PDCCH monitoring behavior on the target BWP after BWP switching shall follow the same behavior as other cell in the same cell group.
There is no consensus to adopt the proposed mechanism, the majority thinks that the current specification for switching is sufficient.
FL suggestion: Conclude that the proposal is not adopted.

Q7: Please provide your view on the proposal.
SS set group 0, if configured, is applicable for a UE under the following conditions, in addition to after RRC (re)configuration of SS set group
· After UE switches to another active DL BWP configured with searchSpaceGroupIdList-r16, provided the BWP switching time is longer than the configured timer or indicated COT duration that UE received before BWP switching
· At beginning of each DRX cycle, i.e. transition of drx-onDuration Timer from OFF to ON
There is no consensus to adopt the proposed mechanism, the majority thinks that the current specification for switching is sufficient.
FL suggestion: Conclude that the proposal is not adopted.
Search space set switching behaviour (A5)
Q8: For switching from SSSG 1 to SSSG 0 at the end of the COT duration, should the UE switch per group simultaneously? In that case, what is the relevant COT duration, e.g. longest COT duration among the cells in a group (proposal by OPPO)?
There is no consensus to adopt the above proposal at this point of time, though there is some support for it.
FL suggestion: Briefly check online whether it can be concluded that the proposal is not adopted.

Q9: For semi-static channel access (FBE), does the agreement of switching after indicated COT duration is exceeded imply to switch at end of indicated FFP period if CO-DurationList-r16 is not provided (proposal by Nokia)?
There is no consensus that such an implication is intended.
FL suggestion: Briefly check online whether it can be concluded that the end of the FFP does not imply switching search space sets.
Number of cell groups in searchSpaceSwitchingGroupList-r16
RAN1 has reached the following agreement in RAN1#101-e:
	Agreement:
The number of cell groups that can be configured for search space switching in higher layer parameter searchSpaceSwitchingGroupList-r16 is 1, 2, 3 or 4. Inform RAN2 of this decision.



[bookmark: _GoBack]Suggestions and Text Proposals at the end of the meeting
For agreements reached during RAN1#101-e, please find text proposals or suggestions how to move on
	Agreement:
The number of cell groups that can be configured for search space switching in higher layer parameter searchSpaceSwitchingGroupList-r16 is 1, 2, 3 or 4. Inform RAN2 of this decision.


FL Comment: No TP for RAN1 specifications is needed, this can be covered by updated parameter sheet.
[bookmark: _Hlk42138816][bookmark: _Hlk41670064]
	Agreement:
TS 38.213 should be updated so that the timer provided by searchSpaceSwitchingTimer-r16 is decremented even if the UE is not configured to monitor DCI format 2_0.
Agreement:
· searchSpaceSwitchingTimer-r16 is configured per Cell, or per Cell group if Cell group is configured
· The timer value is configured and decremented in units of a reference SCS 
· FFS: Whether reference SCS is the minimum SCS across all configured BWPs in the Cell, or Cell group if configured



FL Comment: TP#1 along with cover sheet information is provided below. "searchSpaceSwitchingTimer-r16 is configured per Cell, or per Cell group if Cell group is configured" can be covered by updated parameter sheet.

TP #1 for 38.213 (based on v16.1.0)
Reasons for change:
Reflect the following agreements:
· TS 38.213 should be updated so that the timer provided by searchSpaceSwitchingTimer-r16 is decremented even if the UE is not configured to monitor DCI format 2_0.
· searchSpaceSwitchingTimer-r16 is configured per Cell, or per Cell group if Cell group is configured
· The timer value is configured and decremented in units of a reference SCS 

Summary of changes:
1. Remove that condition of decreenting the timer only where the UE monitors PDCCH for detection of DCI format 2_0.
2. Clarify that the decrement happens by one after each slot of a rference subcarrier spacing instead of the active DL  BWP.
Specs/clauses affected:
TS 38.213 clause 10.4
Consequences if not approved:
Incorrect specification of timer-based search space switching functionality.

[bookmark: _Toc29894869][bookmark: _Toc29899168][bookmark: _Toc29899586][bookmark: _Toc29917315][bookmark: _Toc36498189]10.4	Search space set switching
A UE can be provided a group index for a respective search space set by searchSpaceGroupIdList-r16 for PDCCH monitoring on a serving cell. If the UE is not provided searchSpaceGroupIdList-r16 for a search space set, the following procedures are not applicable for PDCCH monitoring according to the search space set.
If a UE is provided searchSpaceSwitchingGroupList-r16, indicating one or more groups of serving cells, the following procedures apply to all serving cells within each group; otherwise, the following procedures apply only to a serving cell for which the UE is provided searchSpaceGroupIdList-r16.
A UE can be provided, by searchSpaceSwitchingTimer-r16, a timer value. The UE decrements the timer value by one after each slot of reference subcarrier spacingin the active DL BWP of the serving cell where the UE monitors PDCCH for detection of DCI format 2_0.
<unchanged text omitted>
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