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1
Introduction

In TSG RAN#51 meeting, a WI on further enhancements for CELL_FACH was approved [1]. One of the sub-features within the WI is a so-called standalone HS-DPCCH, which allows a UE to transmit the legacy HS-DPCCH even when there is no ongoing E-DCH transmission, i.e., when there is no UL data.

In this paper, we consider an impact that this feature might have on the Iub interface in the context of facilitating the efficient interaction between RNC and Node B, and managing the HS-DPCCH channel at Node B. 

2
Standalone HS-DPCCH

As discussed and agreed by RAN1, the standalone HS-DPCCH feature is essentially a possibility for a UE to transmit the legacy HS-DPCCH channel without an ongoing E-DCH transmission. In the legacy system, a UE establishes HS-DPCCH only when it has UL data to send, whereas the standalone HS-DPCCH can be established upon other triggers. At the moment, the only additional trigger is an HS-SCCH order sent from Node B. Thus, the Node B must know whether standalone HS-DPCCH feature is supported by a UE. Otherwise, a transmission of the HS-DPCCH activation order for a UE not supporting that feature may result in an unpredictable UE behaviour. 

One of the most straightforward ways to indicate a UE support for standalone HS-DPCCH is to have an appropriate indication on the FP frame header, similar to the existent bit indicating a support for CELL_FACH DRX. This approach is also proposed in [2] and [3].

Proposal 1: Extend the HS-DSCH DATA FRAME header to indicate a support for standalone HS-DPCCH.

As also mentioned in [2,3], it seems reasonable to add a correspondent capability indication from Node B to RNC, that the former supports the standalone HS-DPCCH, to avoid the unnecessary setting of the UE capability bit in the FP frame header. On the other hand, the RNC can set the UE standalone HS-DPCCH capability bit without knowing whether Node B supports that feature or not. Indeed, since that bit serves as a capability indication, even if Node B supports the standalone HS-DPCCH, it does not necessarily mean that Node B will establish always that channel. Thus, from the RNC point of view, that bit can be set just based on the UE capability. 

Proposal 2: Discuss about a need for Node B to signal its capability for standalone HS-DPCCH.

During the standalone HS-DPCCH specification work, it has been discussed heavily both in RAN1 and RAN2 on whether the channel should be established prior to the first packet sent in DL, or in parallel. The outcome of those discussions was that it is up to the access network internal RRM. Indeed, the current solution with the HS-SCCH order sent from Node B allows for both behaviours to exist. Upon receiving data from RNC, Node B can either ask a UE to establish HS-DPCCH and delay the actual scheduling of data in DL, or perform two actions in parallel. However, either way, the Node B must receive data from RNC for a particular UE that will trigger those actions inside Node B. At the same time, both RNC and Node B can improve the overall functioning if RNC indicates to Node B as soon as possible that it has (still) data for a particular UE. The latter situation is also important because during RAN2#77 and RAN2#77bis meetings, RAN2 has discussed and agreed a new timer to release the standalone HS-DPCCH channel. Thus, Node B and a UE can release HS-DPCCH channel, whereas RNC still may have data for that UE. Having an indication from RNC about pending packets, Node B can prolong the ongoing HS-DPCCH transmission. The same reasoning applies also to the situation when the release timer is not configured by the network. Then, having an indication from RNC about absence of data, Node B can release explicitly the resources.

It is worth mentioning that unlike for the DCH state, the flow control for the enhanced FACH works at the level of the common MAC flow that aggregates packets from all the enhanced FACH UEs. As a result, Node B does not know whether there is still some data for a particular UE in the RNC buffer. Everything it knows is whether RNC has some data for the enhanced FACH UEs, which in turn can include both standalone HS-DPCCH capable and incapable UEs.

Thus, one of the simplest way to introduce an assisting indication from RNC to Node B is to have a new bit in the HS-DSCH DATA FRAME header, presence of which will indicate that RNC still has data for a UE.

Proposal 3: Extend the HS-DSCH DATA FRAME header to assist in establishing and releasing the HS-DPCCH channel.

As mentioned earlier, since RAN2 has agreed upon a new timer for the purpose of releasing standalone HS-DPCCH channel, which the RNC broadcasts in SIBs. Thus, it is absolutely necessary for Node B to know the value of this timer is to predict and handle correctly its interaction with the UE standalone HS-DPCCH channel. As mentioned in [3], it is seems that it is quite straightforward to add that timer into the PHYSICAL SHARED CHANNEL CONFIGURATION message. 

Proposal 4: RNC signals to Node B the value of the HS-DPCCH release timer.

3
Conclusion

In this paper, we have presented a few general aspects regarding the standalone HS-DPCCH channel, related UE and Node B capabilities, efficient management of this channel at Node B. The summary of our paper is:

Proposal 1: Extend the HS-DSCH DATA FRAME header to indicate a support for standalone HS-DPCCH.

Proposal 2: Discuss about a need for Node B to signal its capability for standalone HS-DPCCH.

Proposal 3: Extend the HS-DSCH DATA FRAME header to assist in establishing and releasing the HS-DPCCH channel.

Proposal 4: RNC signals to Node B the value of the HS-DPCCH release timer.
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