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Introduction
In RAN2#104, the following agreements were made regarding RRC processing times for EN-DC.
Agreements
1: Define 10 ms RRC processing delay for the following procedures:
•	RRC connection establishment (RRCSetup)
•	RRC connection Resume (RRCResume) without SCell addition/release and SCG establishment/modification/release
•	RRC connection Reconfiguration (RRCReconfiguration) without SCell addition/release and SCG establishment/modification/release
FFS	RRC connection re-establishment. (RRCReestablishment) (Reason for FFS is relate to separate discussion on the re-establishment procedure)

2: RAN2 confirm that the overall delay for reconfiguration with sync procedure (handover delay) is the RRC processing delay defined in 38.331 (i.e. 10ms) plus the additional delay (e.g. cell search time and synchronization) defined in 38.133.

3: Optimization on using small processing delay for RRCResume procedure with simple (and typical) configuration could be discussed later based on contributions.

4: Define 16 ms RRC processing delay for the following procedures:
•	RRC connection Reconfiguration (RRCReconfiguration) with SCell addition/release or SCG establishment/modification/release
•	RRC connection Resume (RRCResume) with SCell addition/release or SCG establishment/modification/release (Note that whether SCG configuration will be included in RRCResume is still under discussion)

5: Define 5 ms RRC processing delay for the following procedures:
•	Initial security activation (SecurityModeCommand)
•	Counter Check (CounterCheck)

6: FFS: the value of RRC processing delay for UE capability transfer.

 7: FFS: the RRC processing delay requirement when SecurityModeCommand and RRCReconfiguration are transmitted in the same TTI.

The processing times for RRC connection reconfiguration with embedded NR RRC were agreed in RAN2#NR-AH1801 in Vancouver, to be included in 36.331. In this paper, we continue the discussion on processing times values in 38.331 for RRC SA procedures since the aim is to include these delays in 38.331 for the March late drop.
[bookmark: _Ref178064866]Discussion
Now, having a look at Table 1 that is related to the UE processing times for the RRC connection control procedures in TS 36.331 (Section 11.2), it is possible to notice that the UE RRC processing time for the RRC Connection Reestablishment procedure in LTE is the same of that one of the RRC Reconfiguration (i.e., not considering cases such as setting up the SCell/SCG for EUTRA or NR). 
The UE RRC processing time for the RRC Connection Reestablishment procedure in LTE is the same of that one of the RRC Reconfiguration (i.e., not considering cases such as setting up the SCell/SCG for EUTRA or NR).

Table 1. UE performance requirements for RRC procedures for UEs in 36.331
	Procedure title:
	E-UTRAN -> UE
	UE -> E-UTRAN
	N
	Notes

	RRC Connection Control Procedures

	RRC connection establishment

	RRCConnectionSetup or RRCConnectionResume
	RRCConnectionSetupComplete or RRCConnectionResumeComplete
	15 or 3
	N = 3 applies for the case of reception of RRCConnectionResume if reducedCP-LatencyEnabled is configured, the UE supports reduced CP latency, and the RRC message only includes MAC and PHY (re-)configurations and does not include (re-)configurations of DRX, SPS, SCells, and MIMO. Further, the UL grant is sent using PDCCH DCI format 0 in common search space. In this scenario, the RRC procedure delay can extend beyond the reception of the UL grant, up to 7 ms.

For other cases N = 15 applies.

	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-configuration (NR measurement configuration)
	RRCConnectionReconfiguration
	RRCConnectionReconfigurationComplete
	15
	

	RRC connection reconfiguration (NR SCG establishment/ /modification/release)
	RRCConnectionReconfiguration
	RRCConnectionReconfigurationComplete
	20
	

	RRC connection re-configuration (intra-LTE mobility with NR SCG establishment/ /modification/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

	EDT
	RRCEarlyDataComplete or RRCConnectionRelease for UP-EDT
	
	NA

	

	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 TS 45.010 [50] in case of handover from GSM and TS 25.133 [29], TS 25.123 [30] in case of handover from UTRA.

	Handover from E-UTRA
	MobilityFromEUTRACommand
	
	NA
	The performance of this procedure is specified in TS 36.133 [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 TS 36.133 [16]

	Measurement procedures

	Measurement Reporting
	
	MeasurementReport
	NA
	

	Other procedures

	UE capability transfer
	UECapabilityEnquiry
	UECapabilityInformation
	10/ 15
	The value of 15ms applies in case the UE has to report EN-DC band combinations.

	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
	

	NR SCG failure information
	
	SCGFailureInformationNR
	NA
	

	Sidelink UE information
	
	SidelinkUEInformation
	NA
	

	WLAN Connection Status Reporting
	
	WLANConnectionStatusReport
	NA
	

	Delay Budget Report
	
	DelayBudgetReport
	NA
	



For this reason, it would make sense to have the same alignment also for the processing times of the RRC Reestablishment procedure in NR (if applicable) and thus have 10ms as processing delay for such RRC procedure. 
A UE RRC processing time of 10ms is targeted for the RRC Reestablishment procedure in NR.  
Further, in RAN2#104 it was discussed whether the re-establishment processing time could be relaxed so that a UE implementation could avoid the RACH. In particular, what has been proposed is that the UE holds back on the RRCReestablishmentComplete message until processing the subsequent RRCReconfiguration message.  This is because there is no certainty on when the RRCReconfiguration message will arrive or whether the network will send it at all. To overcome such (corner) case, one of the proposals was that the network will always provide the RRCReconfiguration message immediately after the re-establishment message. However, no agreement was made on this and an FFS was placed in order to discuss this topic in the next meeting. 
Regarding this aspect, it is worth to clarify that even if the RRC processing time for the RRC re-establishment is relaxed, this does not guarantee that the UE will avoid to perform the RACH procedure. On top of this, with the limited time available to complete the late drop, it would be too tricky to add new field/configurations to the RRCReestablishment message. For this reason, best solution would be to not discuss this aspect further in Release 15 and eventually, to postpone it on Release 16 if this will be identified as a concrete issue. Therefore, we propose:
The UE RRC processing time for the RRCReestablishment message is not relaxed as it is not critical for the UE to perform RACH during the RRC Re-establishment procedure.
The remaining FFSs for the UE RRC processing time in NR, are that one for the UE capability transfer and the delay requirements when SecurityModeCommand and RRCReconfiguration are transmitted in the same TTI. For the case when the UE capability transfer is processed, in NR capabilities have a more complex structure than that one in LTE and for this reason it should be unrealistic to think that the processing time can be improved with respect to LTE. Further, in case on EN-DC the processing time in LTE for the capability transfer is set to 15ms. In NR, would be good to have a processing delay that is quite close to such value since the NR capability structure is not that far from that one of MR-DC. For this reason, a value of 16ms would be reasonable as RRC processing time for the UE capability transfer. Thus,
An RRC processing time of 16ms is targeted for the UE capability transfer procedure in NR.  
The last FFS is related to the case when SecurityModeCommand and RRCReconfiguration are transmitted in the same TTI. Here, the preference is to have an RRC processing delay similar or less to what we have LTE. In fact, the delay for processing these two messages is similar on what we have when the SCG/SCell(s) are setup with the RRC Connection Reconfiguration procedure. Along this line, since in NR the establishment of the SCell(s) or SCG have a processing requirement of 16ms, this value should also be suitable for when Initial security activation + RRC connection re-configuration (RB establishment) is performed. Therefore, we propose:
An RRC processing time of 16ms is targeted when SecurityModeCommand and RRCReconfiguration are transmitted in the same TTI.
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Conclusion
In section 2 we made the following observations:
Observation 1	A UE RRC processing time for the RRC Connection Reestablishment procedure in LTE is the same of that one of the RRC Reconfiguration (i.e., not considering cases such as setting up the SCell/SCG for EUTRA or NR).

Based on the discussion in section 2 we propose the following:
Proposal 1	The UE RRC processing time of 10ms is targeted for the RRC Reestablishment procedure in NR.  
Proposal 2	The UE RRC processing time for the RRCReestablishment message is not relaxed as it is not critical for the UE to perform RACH during the RRC Re-establishment procedure.
Proposal 3	An RRC processing time of 16ms is targeted for the UE capability transfer procedure in NR.  
Proposal 4	An RRC processing time of 16ms is targeted when SecurityModeCommand and RRCReconfiguration are transmitted in the same TTI.
[bookmark: _GoBack]Proposal 5	Adopt the CR provided in [1] as a baseline in TS 38.331.
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