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1
Introduction

After the RAN#65 meeting, a new Rel-13 HSPA Study Item was agreed aiming at DL enhancements and in particular at “investigating mechanisms to enhance downlink signalling performance on overhead and latency, especially for the case of RRC state transition and parameter updating.”  

In R2-144409, we presented some performance numbers on how many state transitions occur upon the reception of data, recorded as a trace file from the real life applications. Due to the bursty nature and large variations in the packet sizes,  it is not possible to assume that a UE will spend most of its time either in CELL_DCH or CELL_FACH/CELL_PCH state. Instead, constant state transitions between the aforementioned states could occur. As suggested in R2-144409, one way to alleviate the signalling burden from constant state transitions is to consider an approach when a UE would move autonomously to a more power efficient state without explicit RRC signalling.  After RAN2#89 meeting it was agreed to study further a few options when a UE sends some indication during/upon its transition to a more power efficient state.

In this document we provide more technical details on the autonomous state transition, and in particular how it can co-exist with the legacy SCRI message. As will be expanded further in the document, this corresponds to one of the agreed options when a UE sends the RRC message.  

2
Autonomous state transition 

2.1

Fast dormancy SCRI message

During the RAN2#88 meeting it was discussed on whether the autonomous state transition could be used in conjunction with the “fast dormancy” SCRI indication and, more generally, how often the aforementioned indication is used by UEs. In the figure below we present some statistics taken from one RNC in the commercial network in one of the European capitals. Statistics were gathered for a few days by counting the overall number of the legacy and “fast dormancy” SCRI requests received from UEs under the control of that RNC.
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Figure 1: Number of legacy and “fast dormancy” requests in a commercial network RNC.

As can be seen from the figure, the amount of legacy SCRI messages is relatively low; it is at least noticeably lower when compared to how many “fast dormancy” requests could be observed in field. During the working days the overall number of fast dormancy requests generated by UEs could reach 14 millions. Even during the weekends (days 3-4 in the figure) the overall number of requests remains quite high reaching 6 million indications.

2.2

Autonomous state transition and SCRI message

In this section we provide further technical details on how the existing SCRI message and a fast dormancy feature could be extended to cover also an autonomous state transition part.

Referring back to the legacy “fast dormancy” feature, a typical network reaction to such a “fast dormancy” request is to re-configure a UE immediately to a more power efficient state (e.g. from CELL_DCH to CELL_FACH). As can be seen from Figure 2, it results in a number messages exchanged between a UE and RNC (it should be noted that RLC ACKs are not shown for the sake of clarity).
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Figure 2: A “fast dormancy” request followed by a legacy reconfiguration.

To reduce the number of signalling messages exchanged between a UE and RNC, one could adopt a simple solution that after a UE sends the “fast dormancy” SCRI message, it transits to a more power efficient state as shown in Figure 3 below. This transition can be accomplished after some inactivity/guard timer set  by the network or could be  even implemented in a more aggressive way such that a UE moves to a more power efficient state upon reception of RLC ACK. It should be also understood that since the network will enable/configure autonomous state transition, it will control to which initial state it applies as well as what the target state after transition is. 
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Figure 3: A “fast dormancy” request followed by an autonomous state transition.

Referring back to Figure 3 and related explanations, this scheme can be further generalized so that the SCRI message serves the purpose of the RRC message indicating that a UE moves autonomously to a more power efficient state, as one possible implementation option that RAN2 decides to consider. 

