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1. Introduction
In this contribution, we discuss on a remaining issue for SSSG switching with multiple cells in FR2-2.

2. Discussion
· SSSG switching alignment between serving cells in cellGroupForSwitch
In the RAN1#109-e meeting, the following agreement was made to ensure that SSSG switching always occurs at the boundary of the slot group.
	Agreement
For multi-slot PDCCH monitoring for 480/960 kHz SCSs, the boundary of SSSG switching is always aligned with the boundary of a slot group.


It is necessary to consider a case in which the multiple cells are grouped together for the SSSG switching. In current NR spec, a set of serving cells can be grouped together for the SSSG switching purpose. If a UE is provided cellGroupsForSwitchList, when an SSSG switching is triggered in one cell within a group (cellGroupForSwitch), the SSSG switching procedure is applied to all serving cells within the group. It should be noted that, if serving cells in the same cellGroupForSwitch have different SCSs, the UE determines a slot in which SSSG switching occurs for a group of cells based on the smallest SCS among all configured DL BWPs in the set of cells within the same cellGroupForSwitch. Accordingly, the SSSG switching boundary for all of cells belonging to the same cellGroupForSwitch is always aligned. This is in accordance with the purpose of cellGroupForSwitch and could be beneficial for the unlicensed band operation since SSSG switching for cells in the same group might be performed simultaneously when the remaining COT of the cells ends at the same time.
For multi-slot monitoring with cellGroupForSwitch, a UE can similarly determine a slot boundary (or a slot group boundary for 480/960 kHz SCS) in which SSSG switching occurs based on the smallest SCS for the group of cells. However, if cellGroupForSwitch consists of serving cells with 960 kHz and they have different Xs (i.e., 4 or 8), the slot in which SSSG switching occurs may be different between cells with Xs=4 or Xs=8. For example, in Figure 1, there are two cells with 960 kHz (i.e., Cell#0 and Cell#1) in the same cellGroupForSwitch. If the length of slot-group (Xs) is 8 for Cell#0 and 4 for Cell#1, the SSSG switching boundaries of two cells are not aligned since the switching boundary of each cell is determined as an earliest slot after P_switch symbols from the same triggering timing of the corresponding SSSG switching.
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Figure 1. SSSG switching boundary mismatch case between two cells in the same cellGroupForSwitch

In this case, the advantage of aligning the SSSG switching boundary in unlicensed band mentioned above may disappear. Moreover, this does not serve the purpose of cellGroupForSwitch. It is desirable that SSSG switching boundary of cells belonging to the same group is aligned even if cellGroupForSwitch consists of serving cells with different Xs (i.e., 4 or 8). In order to ensure that the SSSG switching boundary is aligned between serving cells with different Xs in the same group, the SSSG switching boundary should be determined based on the largest Xs. This is consistent with the principle of determining the SSSG switching slot based on the smallest SCS in the cell group for mixed numerology case.
Proposal #1: For multi-slot PDCCH monitoring for 960 kHz SCS, when a UE is provided a group of serving cells by cellGroupsForSwitchList and the cells in the group are associated with multiple Xs, the boundary of SSSG switching for the group of cells is aligned with the boundary of a slot group for the serving cell with the largest Xs.

If the above proposal could be agreed, it is recommended to adopt the following TP. 
Proposal #2: Adopt the following TP in [1]
============================== TP for TS 38.213 =================================
10.4  Search space set group switching and skipping of PDCCH monitoring
*** Unchanged text is omitted ***
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 largest  if the SCS configuration  among all configured DL BWPs in the set of serving cells equals to 6, otherwise, 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.
*** Unchanged text is omitted ***
============================== TP for TS 38.213 =================================

3. Conclusions
In this contribution, we have discussed on the SSSG switching alignment between serving cells in cellGroupForSwitch in FR2-2, and the following proposal was drawn.

Proposal #1: For multi-slot PDCCH monitoring for 960 kHz SCS, when a UE is provided a group of serving cells by cellGroupsForSwitchList and the cells in the group are associated with multiple Xs, the boundary of SSSG switching for the group of cells is aligned with the boundary of a slot group for the serving cell with the largest Xs.

Proposal #2: Adopt the following TP [1]
============================== TP for TS 38.213 =================================
10.4  Search space set group switching and skipping of PDCCH monitoring
*** Unchanged text is omitted ***
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 largest  if the SCS configuration  among all configured DL BWPs in the set of serving cells equals to 6, otherwise, 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.
*** Unchanged text is omitted ***
============================== TP for TS 38.213 =================================
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