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1 Introduction

RRC processing delay has been discussed for several RAN2 meetings [1], [2]. In this contribution, we’d like to clarify some issues about definition of RRC processing delay and calculation of idle to active transition latency, especially for TDD system. 
2 Discussion
Based on agreed illustration of RRC procedure delay [1], one possible understanding is that UL grant will be sent after UE’s acknowledgement to RRC Connection Setup message is processed by eNB, as shown in Figure 1. If so, we think RRC procedure delay should be larger than DL minimum RTT time for downlink, which is 8ms for FDD. For TDD, the minimum RTT time varies from 8 to 17ms for different DL/UL configuration and starting point of transmission. Therefore, for TDD, even 15ms RRC processing delay is not enough in some cases. 
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Fig. 1 One possible understanding of RRC procedure delay

Another possible understanding regarding the RRC procedure delay is that eNB can allocate UL grant regardless of ACK. In this way minimum RTT time is not the restriction, but it is not guaranteed the occurrence of downlink subframe after exact “N” milliseconds. If we restrict that for all cases, UL grant should be sent before or exactly at “N”, the requirement of terminal processing for TDD could be stricter than that for FDD.
In our opinion, the “N” value defined here should mainly depend on the reasonable processing delay of RRC Connection Setup message in the UE. If we go for the former understanding, in order to reduce complexity and minimize the overall delay, it is unnecessary to define different values to adapt different TDD scenarios or define a maximal value to cover all cases. If we go for the later understanding, we only need to choose some cases that DL subframe for UL grant is available exactly after “N” ms. It’s acceptable that actually observed RRC procedure delay may exceed defined “N” value in some other cases.
Proposal 1: For TDD, within defined “N” value, UE should complete processing of received E-UTRAN->UE message, but it is not mandatory to be ready for the reception of uplink grant for all of the TDD scenarios.
An analysis for idle to active transition delay was given in [3], in which the signaling between UE and eNB is assumed to be transmitted immediately after completion of processing. For TDD, since both DL and UL are not continuous in time domain, extra delay caused by waiting for subsequent DL or UL subframe for transmission will be introduced into the overall latency. It’s proposed to exclude this part of extra delay in the estimation and testing of idle to active transition delay.
Proposal 2: For TDD, extra delay resulted from waiting for subsequent DL or UL subframe for transmission should be excluded from estimation and testing of idle to active transition delay.
3 Conclusion
In this contribution, some issues about TDD control plane delay are clarified and corresponding proposals are given.
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