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1.
Introduction

At TSG RAN plenary #33, the LTE study item was closed on the basis of, the system performance gains shown by LTE when compared to HSPA. 
One of the requirements for the LTE system was to have a reduced latency for both the user plane and the control plane. The latency requirement was proved to have been satisfied based on the system design assumed by the feasibility study. However, as the details of the LTE have matured in the meantime it seems beneficial to re-evaluate the performance based on the current working assumptions. 
The interruption time requirements for intra-LTE and inter-RAT handover are specified in TR 25.913. The requirement on maximum interruption time for handovers between LTE and UTRAN/GERAN of real-time services is 300 ms, whereas for non real-time services the requirement is relaxed to 500ms.

It is proposed that the analysis of the latency for the LTE system is re-visited as part of the work item phase before completion of the stage 3 work (to be presented to the TSG RAN plenary #36 in June 2007). This system analysis on user and control plane latency is necessary to understand if the LTE system meets the requirements, and to understand whether any additional work is needed to meet the latency requirements and handover interruption time.
2.
System analysis of user plane latency
The re-assessment of the user plane latency shall be based on the same assumptions and side conditions as for the study phase. The user plane latency requirements are defined in 3GPP TR 25.913 and remain unchanged.
The analysis of the end-to-end user plane latency should include the radio delay (RLC, MAC, HARQ, Header compression, Ciphering). The Latency analysis should also take into account the following:
1) The end-points being on top of PDCP in UE and on top of PDCP in E-UTRAN.
2) The use of both no HARQ retransmission and 30% HARQ retransmission probability of first transmission.
3) S1 control plane transfer delay shall be excluded from the analysis as in 3GPP TR 25.912.
3.
System analysis of control plane latency
The re-assessment of the control plane latency shall be based on the same assumptions and side conditions as for the study phase. The control plane latency requirements are defined in TR 25.913 and remain unchanged.
Currently 3GPP TR 25.912 provides the following analysis for control plane latency:
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Control plane activation procedure (example)
For system analysis of control plane latency, the latest detailed procedure for the random access shall be used. The transmission delay, retransmissions, and the L1/L2/L3 processing delays shall be considered based on the latest working assumption. The analysis should also take into account the following system parameters/assumptions:
1) 30% HARQ retransmission probability 
2) S1 control plane transfer delay shall be excluded from the analysis as in 3GPP TR 25.912.
4.
System analysis of user plane interruption time
To allow an up-to-date analysis of the user plane interruption time, the following information is provided for guidance:

3GPP TR 25.913 sub-clause 7.3 - intra-LTE mobility:
“The impact of intra E-UTRA handovers on quality (e.g. interruption time) shall be less than or equal to that provided by CS domain handovers in GERAN.”
3GPP TR 25.913 sub-clause 8.4 – inter-RAT mobility: 
“a)
E-UTRAN Terminals supporting also UTRAN and/or GERAN operation should be able to support measurement of, and handover from and to, both 3GPP UTRA and 3GPP GERAN systems correspondingly with acceptable impact on terminal complexity and network performance.

b)
E-UTRAN is required to efficiently support inter-RAT measurements with acceptable impact on terminal complexity and network performance, by e.g. providing UE's with measurement opportunities through downlink and uplink scheduling.

c)
The interruption time during a handover of real-time services between E-UTRAN and UTRAN is less than 300 msec
d)
The interruption time during a handover of non real-time services between E-UTRAN and UTRAN should be less than 500 msec

e)
The interruption time during a handover of real-time services between E-UTRAN and GERAN is less than 300 msec
f)
The interruption time during a handover of non real-time services between E-UTRAN and GERAN should be less than 500 msec
g)
Non-active terminals (such as one being in Release 6 idle mode or CELL_PCH) which support UTRAN and/or GERAN in addition to E-UTRAN shall not need to monitor paging messages only from one of GERAN, UTRA or E-UTRA

h)
The interruption time during a handover between an E-UTRA broadcast stream and a UTRAN unicast stream providing the same service (e.g. same TV channel) is less than FFS. (Value to be agreed following SA guidance)

i)
The interruption time during a handover between an E-UTRA broadcast stream and a GERAN unicast stream providing the same service (e.g. same TV channel) is less than FFS. (Value to be agreed following SA guidance)

j)
The interruption time during a handover between an E-UTRA broadcast stream and a UTRAN broadcast stream providing the same service (e.g. same TV channel) is less than FFS. (Value to be agreed following SA guidance)”
The analysis of the interruption time for intra-LTE and inter-RAT handover is requested to be performed assuming that a lossless handover mechanism is NOT used for real time services.
5.
Conclusion
RAN2 is requested to provide an updated system analysis for the following:
1) 
Connection setup latency (control plane) based on the latest working assumptions;
2) 
User plane transmission latency based on the latest working assumptions;
3) 
User plane interruption time during handover for intra-LTE and inter RAT handover scenarios.
The system analysis should be completed in accordance with the agreements so far for LTE specification work and based on the same methodology as for the analysis in 3GPP TR 25.912.
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