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1 Introduction

In WCDMA, the UE performance requrements related to the RRC procedures have been specified. Basically it defines the UE processing time required to execute modifications in the UE after the reception of a message from UTRAN and the processing time needed before the UE can send the response message. The UE performance requirements indicate the maximum UE processing delay and can be used to help estimate the entire system performance to a certain extent. This document intends to open the discussion on the UE performance requirements for handling RRC procedures in LTE.     
2 Discussion and proposals
As specified in TS 25.331 section 13.5, the UE performance requirements have been defined based on different RRC procedures, i.e. broadcast of system information, RRC connection control, radio bearer control, mobility procedures etc. For LTE, we think that the same principle could apply, i.e. specify the UE performance requirements per RRC procedure or per group of RRC procedures. 
In WCDMA, the following definitions of N1 and N2 are used for the UE RRC performance specification [1].

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 10 ms.

N2 = number of 10 ms radio frames from end of reception of UTRAN -> UE message on UE physical layer before the transmission of the UE -> UTRAN response message must be ready to start on a transport channel with no access delay other than the TTI alignment (e.g. DCH, therefore excluding delays caused by RACH procedure etc). The UE response message transmission from the physical layer shall begin at the latest (N2*10)+TTI ms after completion of the reception of the last TTI carrying the triggering UTRAN -> UE message. When Target State is CELL_DCH, the UE response message transmission from the physical layer may be additionally delayed by the value of IE "SRB delay". 

We think in LTE a similar definition for defining the maximum UE processing delay can be used. Therefore, 

N1 = upper limit on the time required to execute modifications in UE after the reception of a EUTRAN -> UE message has been completed. N1 is specified as a multiple of 1ms. 
N2 = number of 1ms sub radio frames from end of reception of EUTRAN -> UE message on UE physical layer before the transmission of the UE -> EUTRAN response message must be ready to start on transport channel with no access delay other than the TTI alignment (e.g. excluding delays caused by RACH procedure). 
The UE processing time of the RRC messages in most cases depends on whether the UE has ongoing data transmission or not. In case of the initial access where the UE establishes the first RRC connection, the entire procedure could be finished very swiftly by the UE when there is no data transmission ongoing in the UE. Also considering the requirement as defined in TR 25.913 [2] that the transition time from idle to active mode should be less than 100ms, the UE processing time from reception of the transport block carrying the RRC Connection Set-up to transmission of the transport block carrying the RRC Connection Setup Complete should be very short. A very tight performance requirement on the processing time for the initial access should be defined. 
3 Conclusion

The intention of this document is to initiate the discussion on the UE performance requirements of RRC procedures in LTE. And this document proposes that RAN2 agree on the following proposals as the starting points.
Proposal 1: the UE performance requirements shall be specified per RRC procedure or per group of RRC procedures.  
Proposal 2: the following definitions for specifying the UE RRC performance requirements can be used: 

N1 = upper limit on the time required to execute modifications in UE after the reception of a EUTRAN -> UE message has been completed. N1 is specified as a multiple of 1ms. 

N2 = number of 1ms sub-frames from end of reception of EUTRAN -> UE message on UE physical layer before the transmission of the UE -> EUTRAN response message must be ready to start on transport channel with no access delay other than the TTI alignment (e.g. excluding delays caused by RACH procedure). 
Proposal 3: for the initial access case a very tight performance requirement on the processing time from reception of the transport block carrying the RRC Connection Set-up to transmission of the transport block carrying the RRC Connection Setup Complete should be defined. 
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