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1 Background
Most of the requirements for RRC procedure performance for UMTS have not changed from 25.331 version 3.5.0 (March 2000) [1]. The RRC processing requirements for UMTS are in the range of 50 – 110 ms. The UMTS N1 delay requirement is the time required to execute modifications in the UE after reception of an RRC message (multiple of 10 ms). The UMTS N2 delay requirement is the time from an RRC message reception until transmission of the response message (multiple of 10 ms), excluding L1 delays such as scheduling, random access or synchronization. 
The processing delay requirements for RRC procedures for LTE have been introduced in 36.331 version 8.5.0 (March 2009) [2]. The RRC processing requirements for LTE are in the range of 10 – 20 ms. The LTE delay requirement N (ms) is the time from RRC message reception until transmission of the response message, excluding L1 delays such as scheduling, random access or synchronization (similar as the UMTS N2 requirement). 

It is proposed to update the UMTS requirements on par with the LTE requirements for release 10:

· The UMTS requirements have not been updated for a long time, and current UE platforms meet existing requirements easily.
· Further performance improvements can be expected when evaluating performance requirements for UE platforms in the release 10 timeframe. 

· With the emergence of 3G-4G devices it is desirable from a user perspective to have similar performance for UMTS and LTE access.

The details of the proposed changes are discussed in chapter 2.

2 Discussion
As a high level summary the following corrections are proposed to the UMTS RRC processing delay requirements to make them on par with LTE:
SI reading


15 ms (except MIB and SIB7 10 ms) 

Reconfiguration


15 ms

Connection establishment
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Connection release
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Security mode control
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Active set update

10 ms

It is proposed to omit requirement N1 if N2 is defined, because:

· The absolute difference between N1 and N2 becomes much smaller (and perhaps insignificant) now that the values are aligned with the LTE requirements

· N1 in most cases is not testable

In case N2 is defined N1 shall be executed within N2 time period.

First as a reference, the LTE processing requirements in 36.331 v9.2.0 are listed in the table below:

	Procedure title:
	E-UTRAN -> UE
	UE -> E-UTRAN
	N

	RRC Connection Control Procedures

	RRC connection establishment


	RRCConnectionSetup
	RRCConnectionSetupComplete
	15

	RRC connection release
	RRCConnectionSetupRelease
	
	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 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

	Paging
	Paging
	
	NA

	Measurement procedures

	Measurement Reporting
	
	MeasurementReport
	NA

	Other procedures

	UE capability transfer
	UECapabilityEnquiry
	UECapabilityInformation
	10


Note1: The "Notes" column is deleted from table for readability.

Note2: The Inter-RAT mobility procedures are excluded, because these requirements are specified elsewhere, and not changed in this contribution.
The proposed corrections to the UMTS RRC processing requirements are shown in the table below:
	Procedure title:
	UTRAN -> UE
	UE -> UTRAN
	N1 in 10 ms
	N2 in 10 ms

	RRC Connection Management Procedures
	
	
	
	

	Broadcast of system information
	SYSTEM INFORMATION
	
	
	

	Master Information Block
	SYSTEM INFORMATION
	
	10     
	NA

	System Information Block type 1
	SYSTEM INFORMATION
	
	15   
	NA

	System Information Block type 2
	SYSTEM INFORMATION
	
	15   
	NA

	System Information Block type 3
	SYSTEM INFORMATION
	
	15   
	NA

	System Information Block type 4
	SYSTEM INFORMATION
	
	15   
	NA

	System Information Block type 5 or System Information Block type 5bis
	SYSTEM INFORMATION
	
	15   
	NA

	System Information Block type 6
	SYSTEM INFORMATION
	
	15   
	NA

	System Information Block type 7
	SYSTEM INFORMATION
	
	10    
	NA

	System Information Block type 11 or System Information Block type 11bis
	SYSTEM INFORMATION
	
	15   
	NA

	System Information Block type 12
	SYSTEM INFORMATION
	
	15   
	NA

	System Information Block type 13
	SYSTEM INFORMATION
	
	15   
	NA

	System Information Block type 14
	SYSTEM INFORMATION
	
	15   
	NA

	System Information Block type 15 or 15bis or 15.1 or 15.1bis or 15.2 or 15.2bis or 15.2ter or 15.3 or 15.3bis or 15.4 or 15.5 or 15.6 or 15.7 or 15.8
	SYSTEM INFORMATION
	
	15   
	NA

	System Information Block type 16
	SYSTEM INFORMATION
	
	15   
	NA

	System Information Block type 18
	SYSTEM INFORMATION
	
	15   
	NA

	System Information Block type 19
	SYSTEM INFORMATION
	
	15   
	NA

	System Information Block type 20
	SYSTEM INFORMATION
	
	15   
	NA

	System Information Change Indication
	SYSTEM INFORMATION
	
	15   
	NA

	RRC connection establishment

Target state CELL_DCH
	RRC CONNECTION SETUP
	RRC CONNECTION SETUP COMPLETE
	15 
	NA

	RRC connection establishment

Target state CELL_FACH
	RRC CONNECTION SETUP
	RRC CONNECTION SETUP COMPLETE
	NA 
	15 

	RRC connection release

From CELL_DCH state
	RRC CONNECTION RELEASE
	RRC CONNECTION RELEASE COMPLETE
	NA  
	15    

	RRC connection release

From CELL_FACH state
	RRC CONNECTION RELEASE
	RRC CONNECTION RELEASE COMPLETE
	NA
	15 

	Paging
	PAGING TYPE 1
	CELL UPDATE
	NA 
	15 +T

	UE capability enquiry
	UE CAPABILITY ENQUIRY
	UE CAPABILITY INFORMATION
	NA
	10    

	Security mode control
	SECURITY MODE COMMAND
	SECURITY MODE COMPLETE
	NA  
	10   

	Signalling connection release procedure
	SIGNALLING CONNECTION RELEASE
	
	10   
	NA

	Counter check
	COUNTER CHECK
	COUNTER CHECK RESPONSE
	NA
	10   

	ETWS Primary Notification with Security
	ETWS PRIMARY NOTIFICATION

WITH SECURITY


	
	15  
	NA

	Radio Bearer control procedures
	
	
	
	

	Radio bearer establishment

Target state CELL_DCH
	RADIO BEARER SETUP
	RADIO BEARER SETUP COMPLETE / FAILURE
	15 
	NA

	Radio bearer establishment

From state CELL_FACH to state CELL_FACH
	RADIO BEARER SETUP
	RADIO BEARER SETUP COMPLETE / FAILURE
	NA  
	15 

	Radio bearer establishment

From CELL_DCH to CELL_FACH
	RADIO BEARER SETUP
	RADIO BEARER SETUP COMPLETE 
	NA
	NA

	Radio bearer reconfiguration

Target state CELL_DCH
	RADIO BEARER RECONFIGURATION
	RADIO BEARER RECONFIGURATION COMPLETE / FAILURE
	15   
	NA

	Radio bearer reconfiguration

From state CELL_FACH to state CELL_FACH
	RADIO BEARER RECONFIGURATION
	RADIO BEARER RECONFIGURATION COMPLETE / FAILURE
	NA  
	15 

	Radio bearer reconfiguration

From state CELL_DCH to state CELL_FACH
	RADIO BEARER RECONFIGURATION
	RADIO BEARER RECONFIGURATION COMPLETE
	NA
	NA

	Radio bearer release

Target state CELL_DCH
	RADIO BEARER RELEASE
	RADIO BEARER RELEASE COMPLETE / FAILURE
	NA  
	15 

	Radio bearer release

From state CELL_FACH to state CELL_FACH
	RADIO BEARER RELEASE
	RADIO BEARER RELEASE COMPLETE / FAILURE
	NA  
	15 

	Radio bearer release

From state CELL_DCH to state CELL_FACH
	RADIO BEARER RELEASE
	RADIO BEARER RELEASE COMPLETE 
	NA
	NA

	Transport channel reconfiguration

Target state CELL_DCH
	TRANSPORT CHANNEL RECONFIGURATION
	TRANSPORT CHANNEL RECONFIGURATION COMPLETE / FAILURE
	15   
	NA

	Transport channel reconfiguration

From state CELL_FACH to state CELL_FACH
	TRANSPORT CHANNEL RECONFIGURATION
	TRANSPORT CHANNEL RECONFIGURATION COMPLETE / FAILURE
	NA  
	15 

	Transport channel reconfiguration

From state CELL_DCH to state CELL_FACH
	TRANSPORT CHANNEL RECONFIGURATION
	TRANSPORT CHANNEL RECONFIGURATION COMPLETE 
	NA
	NA

	Transport format combination control

AM or UM RLC mode
	TRANSPORT FORMAT COMBINATION CONTROL
	TRANSPORT FORMAT COMBINATION CONTROL FAILURE
	NA  
	15   

	Transport format combination control

Transparent mode
	TRANSPORT FORMAT COMBINATION CONTROL
	
	15   
	NA

	Physical channel reconfiguration

Target state CELL_DCH
	PHYSICAL CHANNEL RECONFIGURATION
	PHYSICAL CHANNEL RECONFIGURATION COMPLETE / FAILURE
	15   
	NA

	Physical channel reconfiguration

From state CELL_FACH to state CELL_FACH
	PHYSICAL CHANNEL RECONFIGURATION
	PHYSICAL CHANNEL RECONFIGURATION COMPLETE / FAILURE
	NA  
	15   

	Physical channel reconfiguration

From state CELL_DCH to state CELL_FACH
	PHYSICAL CHANNEL RECONFIGURATION
	PHYSICAL CHANNEL RECONFIGURATION COMPLETE 
	NA
	NA

	Physical Shared Channel Allocation [TDD only]
	PHYSICAL SHARED CHANNEL ALLOCATION
	
	15   
	NA

	Uplink Physical Channel Control [TDD only]
	UPLINK PHYSICAL CHANNEL CONTROL
	
	15   
	NA

	RRC connection mobility procedures
	
	
	
	

	Cell update
	CELL UPDATE CONFIRM
	UTRAN MOBILITY INFORMATION CONFIRM
	NA  
	15   

	· 
	· 
	PHYSICAL CHANNEL RECONFIGURATION COMPLETE

Target state CELL_FACH
	NA  
	15   

	· 
	· 
	PHYSICAL CHANNEL RECONFIGURATION COMPLETE

Target state CELL_DCH
	15   
	NA

	· 
	· 
	TRANSPORT CHANNEL RECONFIGURATION COMPLETE

Target state CELL_FACH
	NA  
	15   

	· 
	· 
	TRANSPORT CHANNEL RECONFIGURATION COMPLETE

Target state CELL_DCH
	15   
	NA

	· 
	· 
	RADIO BEARER RECONFIGURATION COMPLETE

Target state CELL_FACH
	NA  
	15   

	· 
	· 
	RADIO BEARER RECONFIGURATION COMPLETE

Target state CELL_DCH
	NA  
	NA

	· 
	· 
	RADIO BEARER RELEASE COMPLETE

Target state CELL_DCH
	NA  
	15   

	URA update
	URA UPDATE CONFIRM
	UTRAN MOBILITY INFORMATION CONFIRM
	NA  
	15   

	UTRAN mobility information
	UTRAN MOBILITY INFORMATION
	UTRAN MOBILITY INFORMATION CONFIRM / FAILURE
	NA  
	15   

	Active set update
	ACTIVE SET UPDATE
	ACTIVE SET UPDATE COMPLETE / FAILURE
	NA
	10   

	Inter-RAT handover to UTRAN
	HANDOVER TO UTRAN COMMAND (other system)
	HANDOVER TO UTRAN COMPLETE
	NA
	NA

	Inter-RAT handover from UTRAN
	HANDOVER FROM UTRAN COMMAND
	HANDOVER FROM UTRAN FAILURE
	NA
	NA

	Measurement procedures
	
	
	
	

	Measurement control
	MEASUREMENT CONTROL
	MEASUREMENT CONTROL FAILURE
	NA  
	15   


Note1: The NOTEs column is deleted from table for readability.
Note2: T is the repetition period of SIB7 (applicable for FDD) and SIB14 (applicable for TDD).

First the UMTS requirements for which there is a corresponding LTE requirement were updated. Next the requirements in the order of 100 ms have been changed to 15 ms, while requirements lower than 100 ms have been changed to 10 ms (although there are some exceptions).
3 Summary

RAN2 is kindly requested to discuss the UMTS RRC processing requirements. 
Proposal 1: The UMTS RRC processing requirements are updated to be on par with the LTE requirements for Rel-10 to ensure a common user experience with 3G and 4G access (as proposed in chapter 2)

Proposal 2: The UMTS requirement N1 is omitted when N2 is defined.
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