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1 Introduction
In the Reno meetings, RAN2 has reached some agreements regarding to the RRC processing time in EN-DC.

RAN2 #100 
Agreements
1	A joint processing time requirement is defined to LTE reconfiguration message with embedded NR RRC part.
2	The processing time requirement for NR RRC received over SRB3 is defined in 38.331.
3	The processing time requirements only apply to the case where the UE receives one RRC message at a time.
4	The processing time definition and unit of LTE RRC is applied also for LTE RRC with embedded NR RRC.
5	Following aspects should be considered when deciding RRC processing times for LTE RRCConnectionReconfiguration with embedded NR RRC: 
- LTE and NR ASN.1 decoding and encoding 
- Configuration time including coordination between LTE and NR part of UE 
- Encoding of LTE and NR complete message 
- Increased complexity due to introduction of new features and RRC IEs in LTE-A and NR 
- UE processing capability improvements since R8
6	The following two subcases are defined for RRCConnectionReconfiguration including NR RRC: 
- RRC connection re-configuration (NR measurement configuration) 
- RRC connection re-configuration (NR SCG establish/mod/release)


In this paper, we will continue the discussion of RRC processing time in EN-DC. We propose the exact value of RRC processing time requirement for joint LTE reconfiguration message with embedded NR RRC message.

2 Discussion
RAN2 has decided to add the following two subcases for the processing time requirement of LTE RRC Connection Reconfiguration including NR RRC:
· RRC connection re-configuration (NR measurement configuration)
· RRC connection re-configuration (NR SCG establish/mod/release)

The real value of this two case have not been concluded yet. But RAN2 agreed to consider the following aspects while deciding RRC processing times for LTE RRCConnectionReconfiguration with embedded NR RRC
· LTE and NR ASN.1 decoding and encoding 
· Configuration time including coordination between LTE and NR part of UE 
· Encoding of LTE and NR complete message 
· Increased complexity due to introduction of new features and RRC IEs in LTE-A and NR 
· UE processing capability improvements since R8

Considering the aspects listed above, 4 aspects out of 5 will result in increasing the RRC processing time. We think that processing time requirement may have slightly increase due to the high complexity in EN-DC. Although the UE processing power is increased, there are more job to do in EN-DC reconfiguration. Therefore, we think the processing time should be increased or at least keep the same value. In the summary of E-mail discussion for RRC processing requirement [1], most companies also share the same view. 

On the other hand, also in the E-mail discuss in [1], few companies would like to reduce the RRC processing time. We agree that that it is good to reduce the CP latency but the real benefit is not so clear in this case. The reconfigurations are not used for initial access to the network, so it could not make EN-DC stratify the IMT-2020 initial access delay requirement. Also, these two new reconfigurations will not cause UP interruption to MCG bear or split bearer since UP data could still be transmitted in MCG leg during reconfiguration. We consider that the reduction of processing time in this case is not really necessary. 

In summary, we think that it would be simple and reasonable to keep the same processing time requirement as in LTE DC. From implementation point of view, the EN-DC architecture will reuse the legacy LTE design, so it is also nature to keep the same processing time. Therefore, the NR measurement configuration should have 15ms processing time requirement while the NR SCG establishment, medication, or release procedure should have 20ms processing time requirement.

Proposal 1: The RRC processing delay requirement of RRCConnectionReconfiguration including NR RRC for NR measurement configuration is defined as 15ms. 

Proposal 2: The RRC processing delay requirement of RRCConnectionReconfiguration including NR RRC for NR SCG establish/mod/release is defined as 20ms. 

In the Annex, we provide a TP in 36.331 to capture above proposals. 

3 Conclusions	
Base on the discussion in section 2, we propose the following: 

Proposal 1: The RRC processing delay requirement of RRCConnectionReconfiguration including NR RRC for NR measurement configuration is defined as 15ms. 

Proposal 2: The RRC processing delay requirement of RRCConnectionReconfiguration including NR RRC for NR SCG establish/mod/release is defined as 20ms. 
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Annex: TP for 36.331
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
	

	RRC connection re-configuration (NR measurement configuration)

	RRCConnectionReconfiguration
	RRCConnectionReconfigurationComplete
	X15
	

	RRC connection reconfiguration (NR SCG establishment/ /modification/release)
	RRCConnectionReconfiguration
	RRCConnectionReconfigurationComplete
	X20
	

	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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