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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.”  So far RAN2 has been discussing predominantly of optimizing CELL_DCH to CELL_FACH/CELL_PCH transitions and also extensions to the URA_PCH state. To our understanding there are use case when a UE is sent also to the IDLE mode and/or when a UE intentionally releases its RRC connection knowing that no communication will take place (as in some MTC related scenarios). Thus, our view is that RAN2 could also consider optimizations for the IDLE to CONNECTED state transition.

2
Common E-DCH acquisition

If we consider a device in the IDLE state that moves to the CONNECTED mode because of outgoing or incoming data, then one can see a noticeable amount of messages exchanged between a UE and RNC.  Without delving into deeper details, there are a few big phases which could be classified as initial attach, authentication, attach completion,  and the PDP context activation as illustrated in the Annex A. Each of the aforementioned stages in turn involves a number of RRC messages.

Being in the CELL_FACH state, each RRC message transmitted by a UE requires acquisition of resources involving transmission of PRACH preamble followed by a common E-DCH transmission. With enhanced DL/UL for CELL_FACH a large RRC message could be transmitted over a common E-DCH resource once it is acquired by a UE. However, a common E-DCH resource is typically released by a UE after expiry of the inactivity timer. Referring again to a case of when a UE moves from IDLE to CONNECTED, it is usually the case that the E-DCH inactivity timer expires before a UE receives the next message from RNC and generates the next response message. As a result, a UE has to go through a noticeable number of requests for the common E-DCH resource. The network can of course configure an explicit release of the common E-DCH resources, but since this configuration is the same for all UEs, it is not a desirable solution.

In Rel-11, a new feature was introduced called “NodeB triggered HS-DPCCH transmission” that allows the network to ask a UE to acquire the E-DCH resource and keep it until it is released either explicitly or by means of the inactivity timer. If a UE supports this feature, then the network can ask a UE to get the E-DCH resource and keep it during the whole phase of establishing the PDP context thus avoiding multiple requests for the common E-DCH resource. 

It should be separately noted that it is up to the network strategy whether to perform explicitly both triggering of acquisition of the common E-DCH resources and its release, or use a timer based approach for releasing the common E-DCH resource (similar to the Rel-8 functionality). In the latter case, IE “HS-DPCCH transmission continuation backoff” defined in sub-clause 10.3.6.130 allows for a value range of 10..800ms. It allows for configuring much larger timer values when compared to Rel-8, which in turn enables the network to find a good tradeoff between not releasing the E-DCH resource till the next RRC message versus locking the resource. 

Current limitation of the UTRAN side is that a trigger for acquiring the E-DCH resource is solely within Node B, which does not posses any RRC related state information, such as whether a UE has established the PDP context or not. There is no mechanism either that allows RNC to indicate relevant information towards Node B, according to which the latter could establish and release the E-DCH resource. Thus, one potential enhancement is to allow RNC to provide hints towards Node B. Of course, at the end it would be up to the Node B whether to trigger acquisition of the E-DCH resource based on available common E-DCH resources and other RRM parameters.

It also bears mentioning that the “NodeB triggered HS-DPCCH transmission” UE capability is not in the RRC CONNECTION REQUEST, but rather in the RRC SETUP COMPLETE message. It prohibits the network from asking a UE to acquire the E-DCH resource right after the reception of the RRC CONNECTION REQUEST, if so wished by the network. Thus, another potential enhancement is to add this capability information to the RRC CONNECTION REQUEST message. Of course, one could argue that its benefit might be somewhat marginal, especially taking into account the fact that RRC CONNECTION REQUEST should ideally fit also the R99 RACH transport block size.

3
Conclusion

In this discussion paper we have presented our general considerations with regards to how it is possible to optimize and speed up transition from the IDLE to CONNECTED state. If a UE supports and the network deploys enhanced DL/UL for CELL_FACH, then one of the performance bottlenecks is the transmission of the PRACH preamble and acquisition of the common E-DCH resource, that typically takes places for almost every RRC message transmitted by a UE upon transition from IDLE to CONNECTED. Thus, one could consider asking a UE to acquire and keep the E-DCH resource if the UE supports so-called “NodeB triggered HS-DPCCH transmission” feature. However, since Node B is not aware of the UE logical state, RNC could provide additional information to Node B to facilitate state transition process.
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