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 Introduction
In [1], RAN4 asked RAN1 to provide feedback on the UE behavior of P/SP CSI-RS reception during SCell activation. After the discussion in the RAN1 #104 e-meeting, RAN1 replied the LS to RAN4 in [2] as copied below. However, due to time constraints, RAN1 has only answered the first question of RAN4 and has no consensus on other questions. Therefore, in this document, we share our views and proposals for other three questions and re-visits the first question.
	RAN1 discussed the questions about the UE behavior with respect to CSI reports during the SCell activation procedure in case none or some of RRC parameters CO-DurationPerCell-r16, SlotFormatIndicator, and CSI-RS-ValidationWith-DCI-r16 are configured with or without corresponding DCIs for the SCell being activated:
Question by RAN4 (1) When none of the RRC parameters CO-DurationPerCell-r16, SlotFormatIndicator, and CSI-RS-ValidationWith-DCI-r16 is configured for a UE on the being-activated SCell,
a. What is the expected UE behavior for this P/SP CSI-RS measurement and report on the being-activated SCell? 
Reply by RAN1: As in Rel-15, the UE is expected to receive the P/SP CSI-RS.

Question by RAN4 (2) When RRC parameters CSI-RS-ValidationWith-DCI-r16 is configured, but SlotFormatIndicator and CO-DurationPerCell-r16 are not configured for the being-activated SCell,
a. What is the expected UE behavior for this P/SP CSI-RS measurement and report on the being-activated SCell? Does UE need to decode a DCI format from other active serving cell (indicating an aperiodic CSI-RS reception or scheduling a PDSCH reception in the set of symbols of the slot) for this being-activated SCell to validate this P/SP CSI-RS?
[bookmark: _GoBack]Question by RAN4 (3) When RRC parameters CO-DurationPerCell-r16 is configured but SlotFormatIndicator is not configured for the being-activated SCell, 
a. What is the expected UE behavior for this P/SP CSI-RS measurement and report on the being-activated SCell? Does UE need to decode a DCI format 2_0 (indicating remaining channel occupancy duration) from other active serving cell for this being-activated SCell to validate the CSI-RS?
Question by RAN4 (4) When RRC parameters CO-DurationPerCell-r16 is not configured but SlotFormatIndicator is configured for the being-activated SCell, 
a. What is the expected UE behavior for this P/SP CSI-RS measurement and report on the being-activated SCell? Does UE need to detect a DCI format 2_0 (indicating the starting point of CO duration and the slot format) from other active serving cell for this being-activated SCell to validate the CSI-RS?
Reply by RAN1: RAN1 has discussed these cases, but has not achieved consensus on the expected UE behaviour. RAN1 will inform RAN4 if consensus is achieved in the future.


 Discussion
In section 4.3 of 3GPP TS 38.213, it specifies that a UE applies the corresponding actions in [TS 38.321] no later than the minimum requirement defined in [TS 38.133] and no earlier than slot [image: ], when it receives in a PDSCH an activation command [TS 38.321] for a SCell ending in slot n. Thus being-activated state can be defined as an intermediate state between the UE receiving the activation command and applying normal SCell operation, as illustrated in Figure 1.
[image: ]
Figure 1: The state switching of the SCell
According to section 5.9 in TS 38.321, if the SCell is deactivated (before point A in Figure 1), the UE will “not monitor the PDCCH on/for the SCell”. According to the timing defined in TS 38.213 for MAC CE activation and according to the timing defined in TS 38.133 for SCell activation, the active SCell will recover normal SCell operation (after point B in Figure 1), including PDCCH monitoring on/for the SCell. For being-activated SCell, the spec does not clearly define the UE behavior on PDCCH monitoring. But according to the description of section 4.3 in TS 38.213, the UE should maintain the same behaviors as in the deactivated SCell (with some exceptions but not including monitoring PDCCH), i.e. the UE will not monitor the PDCCH on/for the being-activated SCell.
However, there are different views on the types of the PDCCH that UE will not monitor for deactivated SCell and/or being-activated SCell. We list the following three alternatives for understanding “2> not monitor the PDCCH for the SCell;” defined in TS 38.321.
· Alt 1: Above is applied for any types of DCI, including cross-carrier scheduling of PDSCH/PUSCH, cross-carrier triggering of ap-CSI-RS, and DCI format 2_0
· Alt 2: Above is applied for a DCI cross-carrier scheduling of PDSCH/PUSCH and cross-carrier triggering of ap-CSI-RS, but not for DCI format 2_0
· Alt 3: Above is applied for a DCI cross-carrier scheduling of PDSCH/PUSCH, but not for cross-carrier triggering of ap-CSI-RS and DCI format 2_0 
In addition, there are two opinions on whether section 11 in TS 38.213 is also applicable to a being-activated SCell.
· Opt 1: Section 11 in TS 38.213 is applied for a active cell and/or a being activated SCell
· Opt 2: Section 11 in TS 38.213 is only applied for a active cell
Different understanding on the above issues will directly affect how to define the UE behaviors of p/sp-CSI-RS reception during SCell activation. We summarize the UE behaviors in each question from RAN4 corresponding to above different understanding into Table 1, and meanwhile provide the corresponding spec descriptions and agreements for reference.
In our opinion, unless RAN2 will further specify the detailed PDCCH types that UE does not monitor in TS 38.321, PDCCH above should include any PDCCH carrying any format DCI, including DCI format 2_0. Thus so far, Alt 1 is a more appropriate understanding. Furthermore, RAN1 can send a LS to RAN2 for confirming whether RAN1 has a correct understanding and whether RAN2 has other understandings on “2> not monitor the PDCCH for the SCell;”.
For Opt 1 and Opt 2, as long as we can reach a consensus, any option can work and has not spec impacts. However, considering that Alt 1 is a preferred understanding for PDCCH monitoring in being-activated SCell, so we prefer the first understanding i.e. Opt 2 as UE will not monitor any PDCCH during SCell activation.
Proposal 1: Table 1 provides three alternatives for understanding “2> not monitor the PDCCH for the SCell;” for deactivated SCell and/or being-activated SCell.  Among them, Alt 1 is a more appropriate understanding unless RAN2 will further specify the detailed PDCCH types that UE does not monitor.
· Alt 1: Above is applied for any types of DCI, including cross-carrier scheduling of PDSCH/PUSCH, cross-carrier triggering of ap-CSI-RS, and DCI format 2_0
· Alt 2: Above is applied for a DCI cross-carrier scheduling of PDSCH/PUSCH and cross-carrier triggering of ap-CSI-RS, but not for DCI format 2_0
· Alt 3: Above is applied for a DCI cross-carrier scheduling of PDSCH/PUSCH, but not for cross-carrier triggering of ap-CSI-RS and DCI format 2_0 
Proposal 2: RAN1 can send a LS to RAN2 for confirming whether RAN1 has a correct understanding and whether RAN2 has other understandings on “2> not monitor the PDCCH for the SCell;”.
Proposal 3: Table 1 provides two opinions for considering whether section 11 in TS 38.213 is also applicable to a being-activated SCell. Among them, Opt 2 is preferred as UE will not monitor any PDCCH during SCell activation.
· Opt 1: Section 11 in TS 38.213 is applied for a active cell and/or a being activated SCell
· Opt 2: Section 11 in TS 38.213 is only applied for a active cell
Proposal 4: If RAN1 can reach a consensus on Alt 1 and Opt 2, the same answer given in Table 1 can be adopted for answering Q1~Q4 from RAN4, that is, UE proceeds with the p/sp-CSI-RS measurement in the set of symbols of the slot during SCell activation as in Rel-15.
Proposal 5: If RAN1 can reach a consensus on Alt 1 and Opt 1, the answers given in Table 1 can be adopted for answering Q1~Q4 from RAN4.
· Answer for Q1: UE receives/cancels p/sp-CSI-RS as in Rel-15 
· Answer for Q2: UE cancels p/sp-CSI-RS reception as in Rel-16 NR-U
· Answer for Q3: UE receives/cancels p/sp-CSI-RS as in Rel-15
· Answer for Q4: UE receives/cancels p/sp-CSI-RS as in Rel-15
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Table 1: The UE behavior of p/sp-CSI-RS reception during SCell activation
Note: [Px] are spec descriptions and approved agreements that prove the UE behaviors, which are copied and indexed below the Table 1.
	
The UE behavior of p/sp-CSI-RS reception during SCell activation

	Section 5.9 in 38.321: 2>	not monitor the PDCCH for the SCell;
Alt 1: Above is applied for any types of DCI, including cross-carrier scheduling of PDSCH/PUSCH, cross-carrier triggering of ap-CSI-RS, and DCI format 2_0
	Section 5.9 in 38.321: 2>	not monitor the PDCCH for the SCell;
Alt 2: Above is applied for a DCI cross-carrier scheduling of PDSCH/PUSCH and cross-carrier triggering of ap-CSI-RS, but not for DCI format 2_0
	Section 5.9 in 38.321: 2>	not monitor the PDCCH for the SCell;
Alt 3: Above is applied for a DCI cross-carrier scheduling of PDSCH/PUSCH, but not for cross-carrier triggering of ap-CSI-RS and DCI format 2_0 

	
	Opt 1: 
Section 11 in TS 38.213 is applied for a active cell and/or a being activated SCell
	Opt 2: 
Section 11 in TS 38.213 is only applied for a active cell
	Opt 1:  
Section 11 in TS 38.213 is applied for a active cell and/or a being activated SCell
	Opt 2: 
Section 11 in TS 38.213 is only applied for a active cell
	Opt 1: 
Section 11 in TS 38.213 is applied for a active cell and/or a being activated SCell
	Opt 2: 
Section 11 in TS 38.213 is only applied for a active cell

	Case 1
(None of CO-DurationPerCell-r16, SlotFormatIndicator, and CSI-RS-ValidationWith-DCI-r16 is configured)
	UE receives/cancels p/sp-CSI-RS as in Rel-15 
[P4-2, P5]
	UE receives p/sp-CSI-RS as in Rel-15
[P1,P2]
	UE receives/cancels  p/sp-CSI-RS as in Rel-15
[P4-2,P5]
	UE receives p/sp-CSI-RS as in Rel-15
[P1,P2]
	UE receives/cancels p/sp-CSI-RS as in Rel-15
[P4-2,P5]
	UE receives p/sp-CSI-RS as in Rel-15
[P1,P2]

	Case 2
(When CSI-RS-ValidationWith-DCI-r16 is configured, but SlotFormatIndicator and CO-DurationPerCell-r16 are not configured)
	UE cancels p/sp-CSI-RS reception as in Rel-16 NR-U
[P3,P4-1]
	UE receives p/sp-CSI-RS as in Rel-15
[P1,P2]
	UE cancels p/sp-CSI-RS reception as in Rel-16 NR-U
[P3,P4-1]
	UE receives p/sp-CSI-RS as in Rel-15
[P1,P2]
	UE receives/cancels p/sp-CSI-RS as in Rel-16 NR-U 
[P3,P4-1]
	UE receives p/sp-CSI-RS as in Rel-15
[P1,P2]

	Case 3
(When CO-DurationPerCell-r16 is configured but SlotFormatIndicator is not configured)
	UE receives/cancels p/sp-CSI-RS as in Rel-15 
[P4-2, P5]
	UE receives p/sp-CSI-RS as in Rel-15
[P1,P2]
	UE receives/cancels p/sp-CSI-RS as in Rel-16 NR-U [P6]
(UE proceeds with the p/sp-CSI-RS measurement in the set of symbols of the slot if the UE decodes a DCI format 2_0 on an activated cell indicating the set of symbols on the SCell to be activated are within remaining channel occupancy duration; otherwise, UE cancels the CSI-RS reception)
	UE receives p/sp-CSI-RS as in Rel-15 
[P1,P2]
	UE receives/cancels p/sp-CSI-RS as in Rel-16 NR-U [P6]
(UE proceeds with the p/sp-CSI-RS measurement in the set of symbols of the slot if the UE decodes a DCI format 2_0 on an activated cell indicating the set of symbols on the SCell to be activated are within remaining channel occupancy duration; otherwise, UE cancels the CSI-RS reception.)
	UE receives p/sp-CSI-RS as in Rel-15 [P1,P2]

	Case 4
(When CO-DurationPerCell-r16 is not configured but SlotFormatIndicator is configured)
	UE receives/cancels p/sp-CSI-RS as in Rel-15 
[P4-2, P5]
	UE receives p/sp-CSI-RS as in Rel-15 [P1,P2]
	UE receives/cancels p/sp-CSI-RS as in Rel-16 NR-U [P7]
(UE proceeds with the p/sp-CSI-RS measurement in the set of symbols of the slot if the UE decodes a DCI format 2_0 on an activated cell indicating the set of symbols on the SCell to be activated are downlink symbols; otherwise, UE cancels the CSI-RS reception)
	UE receives p/sp-CSI-RS as in Rel-15 [P1,P2]
	UE receives/cancels p/sp-CSI-RS as in Rel-16 NR-U [P7]
(UE proceeds with the p/sp-CSI-RS measurement in the set of symbols of the slot if the UE decodes a DCI format 2_0 on an activated cell indicating the set of symbols on the SCell to be activated are downlink symbols; otherwise, UE cancels the CSI-RS reception)
	UE receives p/sp-CSI-RS as in Rel-15 [P1,P2]



[bookmark: _Toc36498137][bookmark: _Toc26719378][bookmark: _Toc20311553][bookmark: _Toc45699163][bookmark: _Toc29917263][bookmark: _Toc29899108][bookmark: _Toc60601280][bookmark: _Toc29894809][bookmark: _Toc29899526][bookmark: _Toc12021441]P1: 3GPP TS 38.213 ----------------------------------------------------------------------------------
4.3	Timing for secondary cell activation / deactivation
With reference to slots for PUCCH transmissions, when a UE receives in a PDSCH an activation command [11, TS 38.321] for a secondary cell ending in slot n, the UE applies the corresponding actions in [11, TS 38.321] no later than the minimum requirement defined in [10, TS 38.133] and no earlier than slot [image: ], except for the following:
-	the actions related to CSI reporting on a serving cell that is active in slot [image: ]
-	the actions related to the sCellDeactivationTimer associated with the secondary cell [11, TS 38.321] that the UE applies in slot [image: ]
-	the actions related to CSI reporting on a serving cell which is not active in slot [image: ]that the UE applies in the earliest slot after [image: ] in which the serving cell is active.
END ---------------------------------------------------------------------------------------------------

P2: 3GPP TS 38.321----------------------------------------------------------------------------------
[bookmark: _Toc37296213][bookmark: _Toc52796497][bookmark: _Toc60791776][bookmark: _Toc46490340][bookmark: _Toc52752035]5.9	Activation/Deactivation of SCells
If the MAC entity is configured with one or more SCells, the network may activate and deactivate the configured SCells. Upon configuration of an SCell, the SCell is deactivated unless the parameter sCellState is set to activated for the SCell by upper layers.
....
The MAC entity shall for each configured SCell:
1>	if an SCell is configured with sCellState set to activated upon SCell configuration, or an SCell Activation/Deactivation MAC CE is received activating the SCell:
2>	if the SCell was deactivated prior to receiving this SCell Activation/Deactivation MAC CE; or
2>	if the SCell is configured with sCellState set to activated upon SCell configuration:
3>	if firstActiveDownlinkBWP-Id is not set to dormant BWP:
4>	activate the SCell according to the timing defined in TS 38.213 [6] for MAC CE activation and according to the timing defined in TS 38.133 [11] for direct SCell activation; i.e. apply normal SCell operation including:
5>	SRS transmissions on the SCell;
5>	CSI reporting for the SCell;
5>	PDCCH monitoring on the SCell;
5>	PDCCH monitoring for the SCell;
5>	PUCCH transmissions on the SCell, if configured.
      .......
1>	if the SCell is deactivated:
2>	not transmit SRS on the SCell;
2>	not report CSI for the SCell;
2>	not transmit on UL-SCH on the SCell;
2>	not transmit on RACH on the SCell;
2>	not monitor the PDCCH on the SCell;
2>	not monitor the PDCCH for the SCell;
2>	not transmit PUCCH on the SCell.
END -----------------------------------------------------------------------------------------------------

P3: 3GPP TS 38.213 ----------------------------------------------------------------------------------
11.1 Slot configuration
For operation with shared spectrum channel access, if a UE is provided csi-RS-ValidationWith-DCI, is not provided CO-DurationsPerCell, and is not provided SlotFormatCombinationsPerCell, and if the UE is configured by higher layers to receive a CSI-RS in a set of symbols of a slot, the UE cancels the CSI-RS reception in the set of symbols of the slot if the UE does not detect a DCI format indicating an aperiodic CSI-RS reception or scheduling a PDSCH reception in the set of symbols of the slot. 
END ------------------------------------------------------------------------------------------------------

P4: RAN1 #101-e, May-June 2020 -------------------------------------------------------------------
Agreement:
· For operation with shared spectrum channel access, the new RRC parameter (as in previous agreement) is used to determine the UE behavior at least when UE is not configured with CO-duration and not configured with SFI as follows:
· [P4-1] If the RRC parameter is configured, when the UE is configured by higher layers to receive periodic and semi-persistent CSI-RS in a set of symbols in a slot, the UE cancels the higher-layer configured periodic and semi-persistent CSI-RS reception in the set of symbols in the slot if:
· The UE does not detect a DCI format indicating to the UE to receive aperiodic CSI-RS or PDSCH in the set of symbols
· [P4-2] If the parameter is not configured, the UE cancels/receives the higher-layer configured periodic and semi-persistent CSI-RS reception according to current Clause 11.1 of TS38.213 and agreements we reached so far
· Note: Other rules in the specification apply for cancellation/reception in addition to the what is described in this agreement
END ------------------------------------------------------------------------------------------------------

P5: 3GPP TS 38.213 ----------------------------------------------------------------------------------
11.1 Slot configuration
For operation on a single carrier in unpaired spectrum, if a UE is configured by higher layers to receive a PDCCH, or a PDSCH, or a CSI-RS, or a DL PRS in a set of symbols of a slot, the UE receives the PDCCH, the PDSCH, the CSI-RS, or the DL PRS if the UE does not detect a DCI format that indicates to the UE to transmit a PUSCH, a PUCCH, a PRACH, or a SRS in at least one symbol of the set of symbols of the slot; otherwise, the UE does not receive the PDCCH, or the PDSCH, or the CSI-RS, or the DL PRS in the set of symbols of the slot. 
END ------------------------------------------------------------------------------------------------------

P6: 3GPP TS 38.213 ----------------------------------------------------------------------------------
11.1.1	UE procedure for determining slot format
For operation with shared spectrum channel access, if a UE is configured by higher layers to receive a CSI-RS and the UE is provided CO-DurationsPerCell, for a set of symbols of a slot that are indicated as downlink or flexible by tdd-UL-DL-ConfigurationCommon or tdd-UL-DL-ConfigurationDedicated, or when tdd-UL-DL-ConfigurationCommon and tdd-UL-DL-ConfigurationDedicated are not provided, the UE cancels the CSI-RS reception in the set of symbols of the slot that are not within the remaining channel occupancy duration.
...
For a set of symbols of a slot that are indicated as flexible by tdd-UL-DL-ConfigurationCommon, and tdd-UL-DL-ConfigurationDedicated if provided, or when tdd-UL-DL-ConfigurationCommon, and tdd-UL-DL-ConfigurationDedicated are not provided to the UE, and if the UE does not detect a DCI format 2_0 providing a slot format for the slot
-	....
-	if the UE is configured by higher layers to receive CSI-RS in the set of symbols of the slot, the UE does not receive the CSI-RS in the set of symbols of the slot, except when UE is provided CO-DurationsPerCell and the set of symbols of the slot are within the remaining channel occupancy duration.
END ------------------------------------------------------------------------------------------------------

P7: 3GPP TS 38.213 ----------------------------------------------------------------------------------
[bookmark: _Hlk42334731]11.1.1	UE procedure for determining slot format
For a set of symbols of a slot indicated to a UE as flexible by tdd-UL-DL-ConfigurationCommon and tdd-UL-DL-ConfigurationDedicated if provided, or when tdd-UL-DL-ConfigurationCommon and tdd-UL-DL-ConfigurationDedicated are not provided to the UE, and if the UE detects a DCI format 2_0 providing a format for the slot using a slot format value other than 255
-	....
-	if the UE is configured by higher layers to receive PDSCH or CSI-RS in the set of symbols of the slot, the UE receives the PDSCH or the CSI-RS in the set of symbols of the slot only if an SFI-index field value in DCI format 2_0 indicates the set of symbols of the slot as downlink and, if applicable, the set of symbols is within remaining channel occupancy duration
END ------------------------------------------------------------------------------------------------------

 Conclusion
In this contribution, we discuss the UE behavior of p/sp-CSI-RS reception during SCell activation and have the following proposals.
Proposal 1: Table 1 provides three alternatives for understanding “2> not monitor the PDCCH for the SCell;” for deactivated SCell and/or being-activated SCell.  Among them, Alt 1 is a more appropriate understanding unless RAN2 will further specify the detailed PDCCH types that UE does not monitor.
· Alt 1: Above is applied for any types of DCI, including cross-carrier scheduling of PDSCH/PUSCH, cross-carrier triggering of ap-CSI-RS, and DCI format 2_0
· Alt 2: Above is applied for a DCI cross-carrier scheduling of PDSCH/PUSCH and cross-carrier triggering of ap-CSI-RS, but not for DCI format 2_0
· Alt 3: Above is applied for a DCI cross-carrier scheduling of PDSCH/PUSCH, but not for cross-carrier triggering of ap-CSI-RS and DCI format 2_0 
Proposal 2: RAN1 can send a LS to RAN2 for confirming whether RAN1 has a correct understanding and whether RAN2 has other understandings on “2> not monitor the PDCCH for the SCell;”.
Proposal 3: Table 1 provides two opinions for considering whether section 11 in TS 38.213 is also applicable to a being-activated SCell. Among them, Opt 2 is preferred as UE will not monitor any PDCCH during SCell activation.
· Opt 1: Section 11 in TS 38.213 is applied for a active cell and/or a being activated SCell
· Opt 2: Section 11 in TS 38.213 is only applied for a active cell
Proposal 4: If RAN1 can reach a consensus on Alt 1 and Opt 2, the same answer given in Table 1 can be adopted for answering Q1~Q4 from RAN4, that is, UE proceeds with the p/sp-CSI-RS measurement in the set of symbols of the slot during SCell activation as in Rel-15.
Proposal 5: If RAN1 can reach a consensus on Alt 1 and Opt 1, the answers given in Table 1 can be adopted for answering Q1~Q4 from RAN4.
· Answer for Q1: UE receives/cancels p/sp-CSI-RS as in Rel-15 
· Answer for Q2: UE cancels p/sp-CSI-RS reception as in Rel-16 NR-U
· Answer for Q3: UE receives/cancels p/sp-CSI-RS as in Rel-15
· Answer for Q4: UE receives/cancels p/sp-CSI-RS as in Rel-15
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