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1. Overall Description:
RAN1 understands the performance requirements for reception of HS-DPCCH previously stated by RAN2 to be as follows:

· The probability of the Node B decoding an ACK when a transport block has been correctly received by the UE on HS-DSCH:-

> 0.99

· The probability of the Node B decoding an ACK when the CRC has failed for a transport block on the HS-DSCH:-

< 0.0001 (0.001 for difficult radio conditions)
· The probability of the Node B decoding an ACK when the HS-SCCH is not detected by the UE:-



< 0.01 (0.1 for difficult radio conditions)
The last requirement applies under the assumption that the probability of the UE failing to detect the HS-SCCH is less than 0.01. 

Meeting these requirements with the current Rel5 specifications in difficult radio conditions (e.g. Soft Handover, particularly with unfavourable radio link imbalance) requires raising the DPCCH power (which would reduce uplink capacity using R99 channels) and/or using ACK/NACK repetitions (potentially limiting the peak bit rate and reducing the throughput achievable with HSDPA for certain UE categories with minimum inter TTI interval equal to one). 

Although RAN1 is not in full agreement whether there is a need to change the current specifications to meet the relaxed performance requirementsRAN1 has for some time been studying proposals to improve the reliability of ACK/NACK signalling. Simulation results for one of these proposals indicated worthwhile improvements in performance in some cases (see [1] and [2]), and possible suitability for inclusion in R’5. However, some companies requested more time to fully evaluate the performance of the proposed scheme and investigate concerns about possible erroneous operation and increased complexity of Node B receiving process. Therefore RAN1 has reviewed the attached CR’s in [3] and although not fully approving them has endorsed them as “a technically correct specification of the scheme” and as such, they can be submitted to RAN#18 in December for final approval (providing the further studies confirm satisfactory performance). The CR’s are indicated as sourced by the proposing companies.

In order to assist in the timely completion of R’5 in the event of approval by RAN, RAN1 would like to inform RAN2 and RAN3 of the following clarifications:

(1) The proposed scheme introduces two additional physical layer signals to be conveyed via HS-DPCCH in the slot allocated to uplink ACK/NACK transmission. These take the form of two additional codewords representing a PRE (preamble) and a POST (postamble) respectively. RAN1 has not reached agreement on whether these additional signals can be processed entirely within the physical layer or whether they would need to be visible to higher layers.

(2) The existing performance requirements are unchanged for (a) the probability of correctly decoding an ACK transmission and (b) erroneously decoding ACK’s when one was not transmitted. RAN1 has not concluded whether additional performance requirements are needed.  

(3) It is suggested that the proposed scheme would be enabled/disabled by a higher layer parameter (“DTX_mode”) signalled to each UE and which may take values 0 or 1.  Furthermore, in order for the Node B to implement appropriate decoding of the HS-DPCCH, it should be aware of the value of DTX_mode for each UE. Therefore it seems necessary to be able to signal this value via the NBAP/RNSAP.

RAN1 is not yet in full agreement whether this proposed change to the specification is sufficient to satisfactorily meet the performance requirements under some important conditions (e.g. Soft handover, particularly with unfavourable radio link imbalance, as indicated by some contributions presented to RAN1).  Some companies have also expressed concern over the reliability of CQI under the same conditions, and both these issues could be addressed at the same time if additional proposals are studied. However, in this case, the expected completion date of the further necessary work, based on contributions so far discussed by RAN1, would not be before RAN#18 but would be in time for approval at RAN#19.

2. Actions:

To RAN WG2

ACTION: 
RAN1 kindly requests RAN2 to check whether the additional PRE and POST signals have any impact on the HARQ functionality or if they can be processed entirely within the physical layer and therefore would not be required to be visible to higher layers. RAN1 also requests RAN2 to check whether additional performance requirements are needed for PRE and POST reception.
RAN1 also kindly requests RAN2 to prepare the relevant CR for addition of the proposed scheme in R5 25.331 and 25.321 if judged necessary.

To RAN WG3

ACTION: 
RAN1 kindly requests RAN3 to prepare the relevant CR(s) for addition of the proposed scheme to the R5 NBAP/RNSAP.
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