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1 Introduction
After RAN#68, a new WI "L2/L3 Downlink enhancements for UMTS" was created [1], which has an explicit sub-item for introducing IDLE to CONNECTED mode optimizations. During the RAN2#90 meeting, RAN2 WG discussed and concluded that it would be beneficial to have an optimization of the IDLE to CONNECTED state transition process, and sent an LS to RAN3 WG indicating a preference for having some indication from RNC to Node B [2]. In RAN3#89, [3] was contributed to introduce the motivation and general solution. In this discussion paper we present our further considerations with regards to how such an indication can be introduced to the RAN3 specifications.

2 Common E-DCH acquisition
2.1 General Solution

Current limitation of the UTRAN side is that a trigger for acquiring the common E-DCH resource is solely within Node B, which does not possess 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. 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.
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Figure 1: Optimized IDLE to CONNECTED transition with E-DCH acquisition/release hints from RNC

Figure 1 illustrates how additional information from RNC could facilitate process of transitioning from IDLE to CONNECTED. Once the RNC receives the RRC CONNECTION REQUEST message, it can assign dedicated RNTI values in the RRC CONNECTION SETUP response message. When the RNC receives RRC CONNECTION SETUP COMPLETE, it will know whether a UE supports “NodeB triggered HS-DPCCH transmission” and if the latter does, the RNC can issue immediately the “common E-DCH acquisition hint” towards Node B. If Node B has spare common E-DCH resources, it can send the corresponding HS-SCCH order to the UE. 

Similarly, when the radio bearer is set up and the PDP context is activated, the RNC can send the corresponding information to Node B, which can either immediately release the resource (or wait for the expiry of the backoff timer if it is configured in SIB5).  

At the moment, the Iub Frame Protocol between the RNC and Node B provides a possibility to indicate whether a UE supports “NodeB triggered HS-DPCCH transmission (NTHT)” feature in the HS-DSCH DATA FRAME TYPE 2 and TYPE 3, so that the Node B is aware whether it can issue the corresponding HS-SCCH order that would trigger a UE to acquire the common E-DCH resource. However, since this bit serves a purpose of indicating the capability, it cannot be used to indicate further information on whether there is a preference to acquire common E-DCH resource for a particular UE e.g. because it performs transition from IDLE to CONNECTED. As a simple example, if there is a certain number of active UEs supporting “NodeB triggered HS-DPCCH transmission”, then Node B just knows that it can issue the HS-SCCH order, but it does not know for which UE it should do it. Due to the limited number of the common E-DCH resources it is not possible; and furthermore it would be inefficient to ask all UEs to acquire the common E-DCH resource if it is not needed.

It should be noted that proposed approach does not require any changes at the UE side as it relies upon the Rel-11 feature called “NodeB triggered HS-DPCCH transmission”. 
2.2 Implementation details

It is suggested to have another indication complementing existing "NTHT" in the HS-DSCH DATA FRAME TYPE2. The way it can be construed by Node B is that RNC indicates a preference for acquiring the common E-DCH resource for that UE, but the final decision is up to Node B. It could be the case that all the common E-DCH resources are occupied, and Node B would either ignore this indication or delay issuing the HS-SCCH order that would ask a UE to acquire the common E-DCH resource. On the contrary, the complementing indication also can indicate Node B to immediately release the occupied common E-DCH resource. So the indication should have two bits to indicate the preference to acquire to trigger the common E-DCH resource allocation and preference to release the allocated common E-DCH resource.
3 Conclusion

As presented in this discussion paper, one of the simplest ways is to introduce an additional indication from RNC to Node B in HS-DSCH DATA FRAME TYPE2 complementing existing “NTHT” bit. If the new indication is set, then Node B can take it as a preference for triggering acquisition of a common E-DCH resource or release allocated common E-DCH resource for a particular UE. CRs to 25.435 and 25.425 are contributed by [4] and [5].
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