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Introduction 

Operators expect a significantly decreased latency from E-UTRAN for both, U-Plane as well as C-Plane. Based on those requirements provided by a number of operators in [1] the requirements for E-UTRAN system design have been agreed in [2].

RAN2 performed a latency analysis in meeting #58 and reported the results of that evaluation to RAN plenary #37 in [3]. 
2

Discussion 
2.1

Latency analysis for C-Plane 

This document discusses the procedural aspects which impact the C-Plane latency for E-UTRAN. Especially the RRC procedure performance of certain RRC procedures contributes to the overall C-Plane delay. 
From the analysis provided in [3] the Layer 2 and RRC procedures to initiate the RRC connection contribute to the overall delay:
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Figure 13.1: C-plane activation procedure (example) [3]
From the picture above it can be seen that UE processing in steps 4 and 14 contribute to the overall delay. For the calculation it has been assumed that the UE processing delay in step 4 is:

	4
	UE Processing Delay (decoding of scheduling grant, timing alignment and C-RNTI assignment + L1 encoding of RRC Connection Request)
	2.5ms


And for step 14:

	14
	Processing delay in UE
	3ms


In general these figures provided in that analysis need to be corrected based on the agreements taken in several groups (RAN1, RAN2, SA2) during the recent months on the E-UTRAN/EPC design.
Proposal 1:
The co-signing operators propose to re-evaluate the C-Plane performance based on the current design and working assumption for E-UTRAN to have a common basis for delay calculation of the C-Plane similar to the evaluation performed in May last year.

2.2

Discussion on optimizing the RRC procedure latency
In order to minimize the overall system latency and allow customers to benefit from those performance enhancements compared to other systems it is required to define and test UE performance requirements for all RRC procedures. A similar approach has already been taken for R’99 UMTS RRC procedures and requirements are captured in chapter 13.5 of [4].
Therefore the co-signing operators propose to also define UE processing requirements for E-UTRAN RRC procedures similar to the approach for UTRAN. It is proposed to define a requirement for each RRC procedure and define appropriate tests in 3GPP RAN5 in order to ensure that the UE meet these requirements. It should be noted that the E-UTRAN RRC specification [5] already contains a placeholder chapter for such kind of requirements in chapter 11. It is assumed that the procedure is executed and the E-UTRAN can use this configuration in the next TTI after the reception of the outcome of the procedure. 
Proposal 2:
The co-signing operators propose to define the max. processing time for UEs for each RRC procedure similar to the way done in UMTS. A proposal is attached to this contribution. 
Further it is proposed to ask RAN5 to create appropriate test cases to check if these requirements are met by the UE.
3

Proposal 

It is proposed to define the following requirements for RRC processing as part of 36.331:
The exact values should be discussed based on UE vendors feedback.
START OF MODIFICATION
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Performance requirements 
This section covers requirements regarding the duration to execute the procedures described in this specification.
Editor's note:
These requirements could be specified elsewhere, e.g. in a specification dedicated to performance requirements. Hence the need of this section is FFS

11.1
UE capability related constraints
The following table lists constraints regarding the UE capabilities that E-UTRAN is assumed to take into account.
	Parameter
	Description
	Value

	#DRBs
	The number of DRBs that a UE of categories 1- 5 shall support
	8

	#RLC-AM
	The number of RLC AM entities that a UE of categories 1- 5 shall support (depends on the RLC mode of SRB2)
	9 or 10

	#Events
	The number of instances of a measurement that the UE is required to support
	FFS


Editor's note:
It has been agreed to define a limitation, the details are FFS

11.2
Processing delay requirements for RRC procedures
This subclause defines the performance requirements related to RRC procedures in the UE. Where the total delay is impacted by processing of variable length on the physical layer (e.g. physical layer synchronisation), references to appropriate specifications are given. The UE shall be able to use the outcome of the procedure in the TTI after N1+1.
11.2.1
Definitions

N1 = upper limit on the time required to execute modifications in UE after the reception of a UTRAN -> UE message has been completed. Where applicable (e.g. the physical layer transmission is impacted), the changes shall be adopted in the beginning of the next TTI starting after N1. N1 is specified as a multiple of 1 ms. The UE shall be able to use the outcome of the procedure in the next TTI after transmission of the UE -> E-UTRAN message (N1+1).
11.2.2
RRC procedure performance values 
	Procedure title:
	E-UTRAN -> UE
	UE -> E-UTRAN
	N1
	Notes

	RRC Connection Management Procedures
	
	
	
	

	System Information message SI-M (MIB)
	SYSTEM INFORMATION
	
	[2-10 FFS]
	

	System Information message SI-I
	SYSTEM INFORMATION
	
	[2-10 FFS]
	

	System Information Block type 1
	SYSTEM INFORMATION
	
	[2-10 FFS]
	

	System Information Block type 2
	SYSTEM INFORMATION
	
	[2-10 FFS]
	

	System Information Block type 3
	SYSTEM INFORMATION
	
	[2-10 FFS]
	

	System Information Block type 4
	SYSTEM INFORMATION
	
	[2-10 FFS]
	

	System Information Block type 5 or System Information Block type 5bis
	SYSTEM INFORMATION
	
	[2-10 FFS]
	

	System Information Block type 6
	SYSTEM INFORMATION
	
	[2-10 FFS]
	

	System Information Block type 7
	SYSTEM INFORMATION
	
	[2-10 FFS]
	

	System Information Block type 8
	SYSTEM INFORMATION
	
	[2-10 FFS]
	

	RRC connection establishment


	RRC CONNECTION SETUP
	RRC CONNECTION SETUP COMPLETE
	[3-10 FFS]
	

	RRC connection release


	RRC CONNECTION RELEASE
	
	NA
	

	RRC connection re-configuration (radio bearer)

	RRC CONNECTION RECONFIGURATION 
	RRC CONNECTION RECONFIGURATION COMPLETE / RRC CONNECTION RECONFIGURATION FAILURE
	[3-10 FFS]
	

	RRC connection re-configuration (measurements)

	RRC CONNECTION RECONFIGURATION
	RRC CONNECTION RECONFIGURATION COMPLETE / RRC CONNECTION RECONFIGURATION FAILURE
	[3-10 FFS]
	

	RRC connection re-configuration (mobility)

	RRC CONNECTION RECONFIGURATION
	RRC CONNECTION RECONFIGURATION COMPLETE / RRC CONNECTION RECONFIGURATION FAILURE
	[3-10 FFS]
	

	RRC connection re-establishment

	RRC CONNECTION RE-ESTABLISHMENT
	RRC CONNECTION RE-ESTABLISHMENT COMLETE
	[3-10 FFS]
	

	Initial Security activation
	SECURITY MODE COMMAND
	SECURITY MODE COMPLETE / 
SECURITY MODE FAILURE
	[3-10 FFS]
	

	Paging
	PAGING
	RRC CONNECTION REQUEST
	NA
	Dependency on the RACH

	Inter RAT mobilty
	
	
	
	

	Handover to E-UTRA
	RRC CONNECTION RECONFIGURATION (sent by other RAT)
	RRC CONNECTION RECONFIGURATION COMPLETE
	NA
	

	Mobility from E-UTRA
	MOBILTY FROM E-UTRA
	MOBILTY FROM E-UTRA MOBILTY FROM E-UTRA FAILURE
	NA
	

	Handover from E-UTRA preparation request (CDMA2000)
	HANDOVER FROM E-UTRA PREPARATION REQUEST
	
	NA
	used to trigger the handover preparation procedure with a CDMA2000 RAT.

	Measurement procedures
	
	
	
	

	Measurement Reporting
	
	MEASUREMENT REPORT
	
	FFS

	Other procedures
	
	
	
	

	DL Information transfer
	DL INFORMATION TRASFER
	
	NA
	The DLInformationTransfer message is used for the downlink transfer of dedicated NAS information

	UL Information transfer
	
	UL INFORMATION TRASFER
	NA
	

	UE capability transfer
	UE CAPABILITY ENQUIRY
	UE CAPABILITY INFORMATION
	[3-10 FFS]
	


END OF MODIFICATION
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