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Introduction
In RAN2#100, the following agreements were made regarding RRC processing times for EN-DC.
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)

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 December drop.
[bookmark: _Ref178064866]Discussion
In [1], are discussed the NR RRC processing time for standalone NR RRC resume operation based on ITU and 3GPP latency requirements for state transition from a power saving state (idle/inactive) to active. The outcome of the discussion has been that a processing time of 3 ms is needed in order to support both ITU and 3GPP requirements in case 7 and 2 OFDM symbols at 15 kHz subcarrier spacing are selected. 
A processing time of 3 ms for NR RRC is needed in order to meet the ITU and 3GPP requirement for CP latency when considering state transition from idle/resume to active.
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 LTE is about five time higher than the one proposed in [1] for NR. For this reason, it would make sense to scale the UE RRC processing time in NR (if applicable) of a factor of five.

Table 1. UE performance requirements for RRC procedures for 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-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
	

	[bookmark: _Hlk521573648]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
	



This is because in the near future a tremendous amount of growth in connectivity, traffic volume and a much broader range of usage scenarios will take place. Some typical trends include explosive growth of data traffic, great increase of connected devices and continuous emergence of new services. Besides the market requirements, it is recognized that technologies for IMT-2020 can be applied in a variety of deployment scenarios and can support a range of environments, service capabilities, and technology options. For this reason, it is mandatory to ensure that NR technology is able to fulfil those expectations and objectives settled by the performance requirements of ITU-R for IMT-2020. Among this, the end-to-end latency and, in particular, the CP latency play a fundamental role.
Therefore, since the LTE RRC processing time for the RRC resume procedure should be reduced of a factor of five in NR (i.e., proposed value of 3ms) to fulfil the ITU and 3GPP control plane requirements, it is also beneficial if the other RRC connection control UE delays for standalone NR will follow the same principle.
Since the UE RRC processing time for RRC resume in standalone NR has to be reduced by a factor of five to fulfil the ITU and 3GPP CP latency requirements, also the other RRC connection control procedures in NR need to follow the same principle.
Adopt the text proposal provided in Section 3 as a baseline in TS 38.331.
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[bookmark: _Toc510018781]Text Proposal to TS 38.331
12	Processing delay requirements for RRC procedures
The UE performance requirements for RRC procedures are specified in the following tables. The performance requirement is expressed as the time in [ms] from the end of reception of the network -> UE message on the UE physical layer up to when the UE shall be ready for the reception of uplink grant for the UE -> network 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).


Figure 11.2-1: Illustration of RRC procedure delay
Table 11.2-1: UE performance requirements for RRC procedures for UEs 
	[bookmark: _GoBack]Procedure title:
	Network -> UE
	UE -> Network
	Value [ms]
	Notes

	RRC Connection Control Procedures

	RRC connection establishment

	RRCSetup or RRCResume
	RRCSetupComplete or RRCResumeComplete
	3
	

	RRC connection re-configuration (radio resource and measurement configuration)

	RRCReconfiguration
	RRCReconfigurationComplete
	3
	

	RRC connection re-configuration (intra-NR mobility)

	RRCReconfiguration
	RRCReconfigurationComplete
	3
	

	RRC connection reconfiguration (SCell, SCG, and SCG cell addition/release)
	RRCReconfiguration
	RRCReconfigurationComplete
	4
	

	RRC connection re-establishment

	RRCReestablishment
	RRCReestablishmentComplete
	3
	

	Initial security activation
	SecurityModeCommand
	SecurityModComplete/SecurityModeFailure
	2
	




Conclusion
In section 2 we made the following observations:
A processing time of 3 ms for NR RRC is needed in order to meet the ITU and 3GPP requirement for CP latency when considering state transition from idle/resume to active.

Based on the discussion in section 2 we propose the following:
1. Since the UE RRC processing time for RRC resume in standalone NR has to be reduced by a factor of five to fulfil the ITU and 3GPP CP latency requirements, also the other RRC connection control procedures in NR need to follow the same principle.
Adopt the text proposal provided in Section 3 as a baseline in TS 38.331.
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