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1 Introduction
RAN1 has received an LS [1] from RAN2 related to the new Rel-11 work item on “Further Enhancements to CELL_FACH” [2] where RAN2 has identified the following sub-features that are more in the RAN1 domain of expertise:

· Downlink related improvements of resource utilization, throughput, latency and coverage

· Stand-alone HS-DPCCH without ongoing E-DCH transmission

· Uplink related improvements of resource utilization, throughput, latency and coverage

· TTI alignment between CELL_FACH UEs and CELL_DCH UEs

· Reduction in timing of the initial access in the physical random access procedure

· Signaling based interference control
In the LS, RAN2 has asked RAN1 to start the technical evaluation of the sub-features listed above and convey their findings on the gain and complexity tradeoff back to RAN2. Our initial input has been provided in [3] and [4]. This contribution provides further input to the downlink related improvement listed above.

2 Stand-alone HS-DPCCH without ongoing E-DCH transmission

The HS-DPCCH carries CQI and HARQ ACK information, information valuable for the HSDPA scheduling decisions made by Node-B. Currently, HS-DPCCH transmission in CELL_FACH can only take place if the UE has been allocated to a common E-DCH resource triggered by E-DCH data in the UE buffer. It has been noted in [3]
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[4]
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[5]
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[6]

 REF _Ref301131490 \r \h 
[7] that the downlink performance would benefit if HARQ ACK and/or CQIs could be received even if there are no uplink transmissions.

The HS-DPCCH could instead be triggered by a suitable downlink transmission, e.g. an HS-DSCH transmission or an HS-SCCH transmission, either a normal one or an HS-SCCH order. Care should be taken so that the HS-DPCCH transmission is not triggered more frequently than necessary in order to avoid unnecessary waste of resources. The network should be in control of the HS-DPCCH transmission either using explicit signaling such as new HS-SCCH orders or using suitable configuration parameters for the triggering mechanism if it is implemented in the UE.
The possibility to perform E-DCH transmissions with or without HS-DPCCH as specified in Rel-8 ought to remain available in Rel-11. We see no need to introduce any dependency between this already present configuration possibility and the new standalone HS-DPCCH transmission.

Assuming that the standalone HS-DPCCH transmission is triggered by an HS-SCCH order, the required resource information (e.g. PRACH preamble signature, Common E-DCH resource index, …) could be indicated within the HS-SCCH order. Currently there are no HS-SCCH orders in CELL_FACH, meaning that there should be enough unused HS-SCCH order codewords (order types and order bits) available. HS-SCCH orders transmitted in CELL_DCH trigger the UE to respond with an ACK on HS-DPCCH, something that is probably not needed for the HS-SCCH orders in CELL_FACH discussed here.
Then the uplink needs to achieve synchronization, possibly with an inner loop power control loop, before the HS-DPCCH transmission starts. The HS-DPCCH transmission should probably be preceeded with a preamble transmission which could either be a PRACH preamble ramping procedure, as is currently the casse for all transmissions in CELL_FACH, or an UL DPCCH power control preamble as in CELL_DCH.

Our current preference leans towards using a PRACH preamble ramping since this seems to be the most straightforward extension of the current mechanisms specified for CELL_FACH. PRACH preamble detection is the established way to achieve uplink time synchronization with a very short delay. Also, if the structure of the standalone HS-DPCCH transmission resembles the Rel-8 E-DCH transmission to a large extent, it may even be fairly straightforward to allow E-DCH transmission to start during the HS-DPCCH transmission in order to minimize the latency for uplink data tranmissions in the special case when uplink data arrives in the UE buffer during an ongoing standalone HS-DPCCH transmission.
In order to reduce the latency of the HS-DPCCH transmission, one possibility to consider is to skip or shorten the preamble ramping procedure if the UE performed its last transmission not too long ago. For example, if the UE performed its last transmission less than X ms ago, the UE could be allowed to transmit the first preamble with a power level that is based on the previously used transmission power level rather than based on the currently specified initial PRACH preamble transmit power calculation.
Depending on whether DC-HSDPA operation is introduced in CELL_FACH or not, there may be a need to somehow distinguish between different HS-DPCCH formats.
Finally the HS-DPCCH transmission can be terminated based on some suitable criterion related to downlink transmissions, e.g. the expiration of a timer related to the latest downlink data transmission or the reception of an HS-SCCH order.
3 Conclusions
This contribution presented our initial thoughts on the RAN1 aspects of downlink related improvements within the work item on “Further Enhancements to CELL_FACH”.
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