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1 Introduction
In LS R1-2100008 [1], RAN4 made the following request to RAN1: 
	1. Overall Description:
RAN4 would like to inform RAN1 that in Rel-16 RAN4 is working on the SCell activation delay requirements under the following assumption regarding CSI reporting during the SCell activation:
· When P/SP-CSI-RS is configured for CSI reporting during the SCell activation, it is assumed that at least one of the RRC parameters CO-DurationPerCell-r16, SlotFormatIndicator, and CSI-RS-ValidationWith-DCI-r16 is configured for a UE and the UE supports the corresponding capability, so that the UE measures the configured P/SP-CSI-RS and transmits CSI reports during the SCell activation period, except for the cases when the UE cancels the reception of CSI-RS according to TS 38.213. 
RAN4 would also like to ask about the UE behavior with respect to CSI reports during the SCell activation procedure in case none or some of these three RRC parameters are configured with or without corresponding DCIs for the SCell being activated. For example:
(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? 
(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?
(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?
(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?
2. Actions:
To RAN1 group:
ACTION: 	RAN4 kindly asks RAN1 to take the above information into account in their work and provide the feedback on the UE behavior.



In this contribution, we discuss the UE behavior for CSI measurement during the SCell activation procedure.  
2. Discussion
For SCell activation procedure, different timing requirements for different UE behaviours were defined in Rel-15 and captured in a list of 3GPP specifications [2][3][4], which was briefly summarized in Table.1. 
Table 1: UE behaviours for SCell activation captured in 38.213 and TS 38.321
	Index 
	UE behaviour  
	Required Timing 
	Specification section 
	Note 

	1
	Action related to CSI reporting on a serving cell that is active
	Slot 
	TS 38.213, section 4.3
	CSI reporting 

	2
	Actions related to the sCellDeactivationTimer associated with the secondary cell
	
	
	SCell Deactivation timer

	3
	The actions related to CSI reporting on a serving cell which is not active in slot 
	Earliest slot after Slot  in which the serving cell is active
	TS 38.213, section 4.3
	CSI reporting 

	4
	· SRS transmissions on the SCell;
· PDCCH monitoring on the SCell,  
· PDCCH monitoring for the SCell
· PUCCH transmissions on the SCell, if configured. 
	No later than the minimum requirement defined in TS 38.133 and no earlier than 
	TS 38.321, section 5.9
	SRS/PDCCH/PUCCH
Note that, the exact timing is left for UE implementation as long as fulfilling the minimum RAN4 requirement 



Focusing on the PDCCH monitoring perspective requested by RAN4 LS, the following was specified in TS 38.321 and TS 38.213:  
	
------------------------- Start of TS 38.321 Section 5 ----------------------------
 
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.
-------------------------- End of TS 38.321 Section 5 ----------------------------

------------------------- Start of TS 38.213 Section 4 ----------------------------
[bookmark: _Toc12021441][bookmark: _Toc20311553][bookmark: _Toc26719378][bookmark: _Toc29894809][bookmark: _Toc29899108][bookmark: _Toc29899526][bookmark: _Toc29917263][bookmark: _Toc36498137][bookmark: _Toc45699163][bookmark: _Toc60601280]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 of TS 38.213 Section 4 ----------------------------


Referring to the Table 1 and cited specification context, it is pretty clear that UE is required to monitor PDCCHs including both ‘on the SCell’ and ‘for the SCell’ before the minimum requirement defined in TS 38.133. Note that, this fundamental rule is assumed in UE implementation for PDCCH monitoring ‘for’ and ‘on’ the ‘to-be-activated’ SCell, including DCI 2_0 monitoring for slot format of the ‘to-be-activated’ SCell.   
Observation 1:  In accordance to TS 38.321, a UE is not required to monitor PDCCH for the ‘to-be-activated’ SCell before the minimum timing requirement defined in TS 38.133


In RAN4 LS [1], three cases were listed as examples and described in Table 2: 
Table 2: Possible IE configurations for CSI reporting in SCell activation procedure 
	Case 
	CO-DurationPerCell-r16
	SlotFormatIndicator
	CSI-RS-ValidationWith-DCI-r16

	1
	No
	No
	No

	2
	No
	No
	Yes

	3
	Yes
	No
	-

	4
	No
	Yes
	-



As summarized in observation 1, a UE is not required to monitor PDCCH that is ‘on’ and ‘for’ the ‘to-be-activated’ SCell during SCell activation procedure. As one consequence, P/SP CSI-RS resource on the ‘to-be-activated’ SCell cannot be validated by DCI 2_0 transmitted on the other active serving cell (for Case 3/4) or using other DCI format from the other active serving cell to trigger FDMed Aperiodic CSI-RS on the ‘to-be-activated’ SCell (For Case 2). In other words, DCI-based P/SP-CSI-RS validation mechanisms defined by RAN1 cannot be used for P/CSI-RS on the ‘to-be-active’ SCell during activation process. 
Observation 2: For SCell(s) on the unlicensed band with Case 2/3/4, DCI-based P/SP-CSI-RS validation mechanism (including both DCI 2_0 and other scheduling DCI on active cells) cannot be used to validate the presence of P/SP-CSI-RS on the ‘to-be-activated’ SCell.  

Based on the analysis above, it is clear that the availability of CO-DurationPerCell-r16, SlotFormatIndicator, and CSI-RS-ValidationWith-DCI-r16 for the ‘to-be-activated’ SCell in Case 2/3/4 of Table 2 does not provide help for P/SP-CSI-RS validation during SCell activation procedure, which are therefore equivalent to the Case 1 from P/SP-CSI-RS validation perspective. Hence, it is more feasible for RAN4 to define SCell activation delay requirement based on Case 1 (i.e., none of these three IEs is configured), instead of Case 2/3/4. The validation rule defined in RAN1 can be leveraged to determine the presence of P/SP-CSI-RS on a unlicensed SCell after it becomes active, if Case 2/3/4 is configured for it.   
Observation 3: Case 1 is more suitable for defining SCell activation delay requirement, regardless of RRC parameter CO-DurationPerCell-r16, SlotFormatIndicator, and CSI-RS-ValidationWith-DCI-r16 configuration.  

In our view, the current UE behaviour defined for SCell activation/deactivation in section 5 of TS 38.321 should be kept so as to avoid impact on existing UE implementations at the maintenance stage (e.g., DCI 2_0 even for CC on licensed band) i.e., the UE is not required to monitor PDCCHs, including both ‘on’ and ‘for’ the ‘to-be-activated’ SCell. For ‘to-be-activated’ SCell on unlicensed band, we acknowledge that it is possible P/SP-CSI-RS is actually not transmitted by gNB due to LBT failure. However, mandating UE to blind detect P/SP-CSI-RS presence during SCell activation procedure at each configured occasion seems overoptimized the design and is not feasible as it causes complexity and power consumption. One possible solution is that the UE always assumes the presence of P/SP-CSI-RS during unlicensed SCell activation procedure for CSI measurement and report as operated on CCs of licensed band in Rel-15.  
Proposal 1: For Case 1/2/3/4 in RAN4 LS [1], a unified UE behaviour for CSI report should be defined as follows: a UE always assumes the presence of P/SP-CSI-RS on the ‘to-be-activated’ unlicensed SCell for CSI report during SCell activation procedure without validation.  

The corresponding LS reply is provided in our companion paper [5]. 

3. Conclusion 
In this contribution, we discussed the UE behavior for SCell activation/deactivation and have the following the observation and proposals:   
Observation 1:  In accordance to TS 38.321, a UE is not required to monitor PDCCH for the ‘to-be-activated’ SCell before the minimum timing requirement defined in TS 38.133
Observation 2: For SCell(s) on the unlicensed band with Case 2/3/4, DCI-based P/SP-CSI-RS validation mechanism (including both DCI 2_0 and other scheduling DCI on active cells) cannot be used to validate the presence of P/SP-CSI-RS on the ‘to-be-activated’ SCell.  
Observation 3: Case 1 is more suitable for defining SCell activation delay requirement, regardless of RRC parameter CO-DurationPerCell-r16, SlotFormatIndicator, and CSI-RS-ValidationWith-DCI-r16 configuration.  

Proposal 1: For Case 1/2/3/4 in RAN4 LS [1], a unified UE behaviour for CSI report should be defined as follows: a UE always assumes the presence of P/SP-CSI-RS on the ‘to-be-activated’ unlicensed SCell for CSI report during SCell activation procedure without validation.  
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