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1	Introduction
The following was agreed in RAN2#100 on having SCell directly activated already at configuration:
[bookmark: _Hlk500242728]Agreements:
1	Support configuring SCell directly in activated/deactivated state in Rel-15. FFS how to solve the CQI ambiguous and PDCCH monitoring timing issues.


In this contribution, we discuss what is needed from requirements point of view to make the agreement work in specifications. 
Note that for the purpose of this contribution, we use the term “direct SCell activation” to denote the act of configuring an SCell to be in activated state for brevity. 
2	Requirements for direct SCell activation
2.1	Requirements touching SCells
The following requirement sections in TS36.133 have requirements that may be touched upon by introduction of the direction SCell activation:
	Carrier Aggregation requirements

	Subclause
	Title
	Possibly affected requirements

	7.7
	SCell Activation and Deactivation Delay for E-UTRA Carrier Aggregation
	SCell activation delay for SCell when configured to be active with RRC configuration 

	7.8
	Interruptions with Carrier Aggregation
	Interruption requirements at SCell addition and release 

	Dual Connectivity requirements

	Subclause
	Title
	Possibly affected requirements

	7.12
	Interruptions with Dual Connectivity
	Interruptions at SCell addition 

	7.18
	SCell Activation and Deactivation Delay for Dual Connectivity
	SCell activation delay for SCell configured to be active with RRC 


Table 1. Possibly affected RRM requirements due to introduction of direct SCell activation
Looking more closely at the requirements, we make the following notes:
· Some impacts are likely needed to at least sub clause 7.7
· Some changes to sub clauses 7.8 might be needed.
· Since sub clause 7.12 already refers to sub clauses 7.8.x changes might not be necessary to section 7.12
· Since sub clause 7.18 already refers to sub clause 7.7.x, only similar changes would be needed
Observation 1: The main impacts from direct SCell activation are to subclause 7.7. of TS36.133.
Some of the main questions to be answered in the RAN4 work in order to specify requirements concerning direct SCell activation are:
· What is the activation delay for direct SCell activation?
· Are the same interruption requirements applicable for direct SCell activation as are for SCell addition?
· Are there any DC-specific requirement impacts from direct SCell activation?
We consider these points in the following sections.

2.2	Activation delay for direct SCell activation
The figure 1 below shows the expected procedures for the SCell that is directly activated at configuration (see R2-1802754 for more details).


Figure 1 Directly activated SCell configuration procedure (showing only the configuration + activation)
We note that the existing SCell activation delay requirements in subclause 7.7.2 of TS36.133 are written from the reference point where UE has received the MAC CE for an SCell activation command. Similarly, subclause 7.7.6 of TS36.133 is written from the perspective of UE having a valid TA, i.e. having completed RACH towards the PUCCH SCell.
Observation 2: The existing SCell activation delay requirements use MAC command as reference point and does not use RRC configuration as a reference point for SCell activation delay.
Obviously, the reference point for direct SCell activation has to be somewhat different. I.e. it needs to refer to the RRC configuration timeline. The principal task for RAN4 is to decide which reference point to take: 
· The moment when UE receives the RRC configuration (i.e. at reception of RRC message), or 
· The moment when it applies the RRC configuration (i.e. at reception of RRC message + RRC processing delay). 
Considering that the RRC processing delay is defined in RAN2 specifications (and might even be change in the future), we think it would be safest for RAN4 to use the latter, i.e. the point of time after RRC processing delay (which in this case is 20ms, as shown by excerpt from RRC in Annex A).
Proposal 1: RAN4 to consider direct SCell activation delay to start after UE has received the RRC message containing the direct SCell configuration (i.e. with activation) + RRC processing delay (as defined in sub clause 11.2 of TS36.331) 
For activation delay, considering the current SCell activation delay is 24/34ms, the simplest choice could be to simply subtract the 20ms from those times and use those for the direction SCell activation: This would mean the direct SCell activation delay would be 4/14 ms.
Proposal 2: The baseline for RAN4 requirements on activation delay for SCell configured to be in active state should be 4ms for known SCells and 14ms for unknown SCells.

2.3	Interruption requirements for direct SCell activation
The interruption requirements at SCell addition in subclause 7.8.x TS36.133 already cater for many different variations: Single SCell addition, SCell addition with multiple SCells, interruptions at measurements, overlapping actions and so on. 
Observation 3: Several SCell interruption requirements for CA already exist.
However, looking at them, they are rather agnostic to the SCell activation method (MAC or RRC command). Basic requirement is that the UE does any interrupt (RF retuning/activation) for the SCell during the activation/deactivation delay according to section 7.7. We think the same could be followed also for direct SCell activation. No new interruption requirements are needed due to the direct SCell addition. The definition of the activation delay will need some modifications according to section 2.2 above, but similar principle of requirements could be followed.
Proposal 3: No new CA interruption requirements are needed when SCell is configured as activated.
There would need to be some minor adjustments of the text in 7.8 to account the direct SCell activation.

2.4	DC-specific requirements for direct SCell activation
There are also many DC-specific requirements in TS36.133: As noted, the subclauses 7.12 and 7.18 could possibly be affected. 
For the interruption requirements at SCell addition in subclause 7.12.2.4 of TS36.133 are currently as follows:
The requirements in this clause shall apply for the UE configured with PSCell.
In synchronous dual connectivity, when one SCell is added or released as defined in [2]:
-	an interruption on PCell shall meet requirements in clause 7.8.2.7,
-	an interruption on PSCell shall meet requirements in clause 7.8.2.7, where the term PCell in clause 7.8.2.7 shall be deemed to be replaced with PSCell.
In asynchronous dual connectivity, when one SCell belonging to MCG is added or released as defined in [2]:
-	an interruption on PCell shall meet requirements in clause 7.8.2.7,
-	an interruption on PSCell shall meet requirements in clause 7.8.2.7 except for the number of subframe, where the term PCell in clause 7.8.2.7 shall be deemed to be replaced with PSCell. The UE is allowed an interruption on PSCell of up to 2 subframes.
In asynchronous dual connectivity, when one SCell belonging to SCG is added or released as defined in [2]:
-	an interruption on PCell shall meet requirements in clause 7.8.2.7 except for the number of subframe. The UE is allowed an interruption on PCell of up to 2 subframes.
-	an interruption on PSCell shall meet requirements in clause 7.8.2.7, where the term PCell in clause 7.8.2.7 shall be deemed to be replaced with PSCell.
Thus, these requirements already refer to CA requirements quite heavily, eschewing making new subclauses just for the sake of it. 
And looking at subclause 7.18, the only text there already directly refers to the CA requirements, just like with interruption requirements. 
Observation 4: The existing DC interruption and SCell activation delay requirements at SCell addition refer to CA requirements.
Therefore, we think that the same approach should be applied also here for direct SCell activation. I.e. no new requirements are needed for dual connectivity due to direct SCell activation.
Proposal 4: No new DC-specific requirements are needed due to SCell activation at configuration. The same requirements as for CA will apply also to DC cases.

3	Conclusions 
We have discussed the requirements work for direct SCell activation and observed the following:
Observation 1: The main impacts from direct SCell activation are to subclause 7.7. of TS36.133.
Observation 2: The existing SCell activation delay requirements use MAC command as reference point and does not use RRC configuration as a reference point for SCell activation delay.
Observation 3: Several SCell interruption requirements for CA already exist.
Observation 4: The existing DC interruption and SCell activation delay requirements at SCell addition refer to CA requirements.
Based on these, we propose the following:
Proposal 1: RAN4 to consider direct SCell activation delay to start after UE has received the RRC message containing the direct SCell configuration (i.e. with activation) + RRC processing delay (as defined in sub clause 11.2 of TS36.331) 
Proposal 2: The baseline for RAN4 requirements on activation delay for SCell configured to be in active state should be 4ms for known SCells and 14ms for unknown SCells.
Proposal 3: No new CA interruption requirements are needed when SCell is configured as activated.
Proposal 4: No new DC-specific requirements are needed due to SCell activation at configuration. The same requirements as for CA will apply also to DC cases.


Annex A: Excerpt from TS36.331 RRC on RRC processing delay requirements 

[bookmark: _Toc503260808]11.2	Processing delay requirements for RRC procedures
The UE performance requirements for RRC procedures are specified in the following tables, by means of a value N:
N = the number of 1ms subframes from the end of reception of the E-UTRAN -> UE message on the UE physical layer up to when the UE shall be ready for the reception of uplink grant for the UE -> E-UTRAN response message with no access delay other than the TTI-alignment (e.g. excluding delays caused by scheduling, the random access procedure or physical layer synchronisation).
NOTE:	No processing delay requirements are specified for RN-specific procedures.


Figure 11.2-1: Illustration of RRC procedure delay

Table 11.2-1: UE performance requirements for RRC procedures for UEs other than NB-IoT UEs
	Procedure title:
	E-UTRAN -> UE
	UE -> E-UTRAN
	N
	Notes

	RRC Connection Control Procedures

	RRC connection establishment

	RRCConnectionSetup or RRCConnectionResume
	RRCConnectionSetupComplete or RRCConnectionResumeComplete
	15
	

	RRC connection release
	RRCConnectionRelease
	
	NA

	

	RRC connection re-configuration (radio resource configuration)

	RRCConnectionReconfiguration
	RRCConnectionReconfigurationComplete
	15
	

	RRC connection re-configuration (measurement configuration)

	RRCConnectionReconfiguration
	RRCConnectionReconfigurationComplete
	15
	

	RRC connection re-configuration (intra-LTE mobility)

	RRCConnectionReconfiguration
	RRCConnectionReconfigurationComplete
	15
	

	RRC connection reconfiguration (SCell addition/release)
	RRCConnectionReconfiguration
	RRCConnectionReconfigurationComplete
	20
	

	RRC connection reconfiguration (SCG establishment/ release, SCG cell addition/ release)
	RRCConnectionReconfiguration
	RRCConnectionReconfigurationComplete
	20
	

	RRC connection re-establishment

	RRCConnectionReestablishment
	RRCConnectionReestablishmentComplete
	15
	

	Initial security activation
	SecurityModeCommand
	SecurityModeCommandComplete/SecurityModeCommandFailure
	10
	

	Initial security activation + RRC connection re-configuration (RB establishment)
	SecurityModeCommand, RRCConnectionReconfiguration
	RRCConnectionReconfigurationComplete
	20
	The two DL messages are transmitted in the same TTI

	Paging
	Paging
	
	NA
	

	Inter RAT mobility

	Handover to E-UTRA
	RRCConnectionReconfiguration (sent by other RAT)
	RRCConnectionReconfigurationComplete
	NA
	The performance of this procedure is specified in [50] in case of handover from GSM and [29], [30] in case of handover from UTRA.

	Handover from E-UTRA
	MobilityFromEUTRACommand
	
	NA
	The performance of this procedure is specified in [16]

	Handover from E-UTRA to CDMA2000
	HandoverFromEUTRAPreparationRequest (CDMA2000)
	
	NA
	Used to trigger the handover preparation procedure with a CDMA2000 RAT.
The performance of this procedure is specified in [16]

	Measurement procedures

	Measurement Reporting
	
	MeasurementReport
	NA
	

	Other procedures

	UE capability transfer
	UECapabilityEnquiry
	UECapabilityInformation
	10
	

	Counter check
	CounterCheck
	CounterCheckResponse
	10
	

	Proximity indication
	
	ProximityIndication
	NA
	

	UE information
	UEInformationRequest
	UEInformationResponse
	15
	

	MBMS counting
	MBMSCountingRequest
	MBMSCountingResponse
	NA
	

	MBMS interest indication
	
	MBMSInterestIndication
	NA
	

	In-device coexistence indication
	
	InDeviceCoexIndication
	NA
	

	UE assistance information
	
	UEAssistanceInformation
	NA
	

	SCG failure information
	
	SCGFailureInformation
	NA
	

	Sidelink UE information
	
	SidelinkUEInformation
	NA
	

	WLAN Connection Status Reporting
	
	WLANConnectionStatusReport
	NA
	

	Delay Budget Report
	
	DelayBudgetReport
	NA
	



Table 11.2-2: UE performance requirements for RRC procedures for NB-IoT UEs
	Procedure title:
	E-UTRAN -> UE
	UE -> E-UTRAN
	N
	Notes

	RRC Connection Control Procedures

	RRC connection establishment

	RRCConnectionSetup-NB or RRCConnectionResume-NB
	RRCConnectionSetupComplete-NB or RRCConnectionResumeComplete-NB
	45
	

	RRC connection release
	RRCConnectionRelease-NB
	
	NA

	

	RRC connection re-configuration (radio resource configuration)
	RRCConnectionReconfiguration-NB
	RRCConnectionReconfigurationComplete-NB
	45
	

	RRC connection re-establishment
	RRCConnectionReestablishment-NB
	RRCConnectionReestablishmentComplete-NB
	45
	

	Initial security activation
	SecurityModeCommand
	SecurityModeCommandComplete/SecurityModeCommandFailure
	35
	

	Initial security activation + RRC connection re-configuration (RB establishment)
	SecurityModeCommand, RRCConnectionReconfiguration-NB
	RRCConnectionReconfigurationComplete-NB
	55
	The two DL messages are transmitted in the same TTI

	Paging
	Paging-NB
	
	NA
	

	Other procedures

	UE capability transfer
	UECapabilityEnquiry-NB
	UECapabilityInformation-NB
	35
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