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1 Introduction

In RAN4 meeting #34 RAN4 received a LS from RAN2 requesting on F-DPCH Radio link failure criteria [1]. In [2] RAN4 agreed to continue working on the matter in the upcoming meeting in order to find a suitable solution for the UE to autonomously move CELL_FACH state and perform cell update in order to ensure that SRB signalling can be continued in CELL_FACH state and RLC reset situation is avoided when the quality of the serving HS-DSCH cell is not good enough even for receiving SRBs.  

Now this issue is progressing both in RAN1 and RAN2 [3] [4] and it seems that RAN4 would not need to take any further actions on developing suitable criteria for F-DPCH Radio link failure. In this contribution we present the proposed solutions for RAN1 and RAN2 specifications for information.  
2 Progress in RAN1 and RAN2

In the last RAN plenary meeting #27 the CR#368 against TS25.214 was agreed [5]. Based on this agreement the radio link quality criterion shall be estimated on TPC fields of serving HS-DSCH cell. Relevant sections from the CR are copied and highlighted below:

4.3.1.2
Downlink synchronisation primitives

Layer 1 in the UE shall every radio frame check synchronisation status of the downlink dedicated channels, including F‑DPCH if one is configured. Synchronisation status is indicated to higher layers using the CPHY-Sync-IND and CPHY-Out-of-Sync-IND primitives.

The criteria for reporting synchronisation status are defined in two different phases.

The first phase starts when higher layers initiate physical dedicated channel establishment (as described in [5]) or whenever the UE initiates synchronisation procedure A (as described in section 4.3.2.1) and lasts until 160 ms after the downlink dedicated channel is considered established by higher layers (physical channel establishment is defined in [5]). During this time out-of-sync shall not be reported and in-sync shall be reported using the CPHY-Sync-IND primitive if the following criterion is fulfilled:

· The UE estimates the DPCCH or F-DPCH quality over the previous 40 ms period to be better than a threshold Qin. This criterion shall be assumed not to be fulfilled before 40 ms of DPCCH quality measurements have been collected. Qin is defined implicitly by the relevant tests in [7]. 

In case F-DPCH is configured in the downlink, the quality criterion shall be estimated on TPC fields of the F-DPCH frame received from the serving HS-DSCH cell.
5.1.2.2.1.1
Out of synchronisation handling

After 160 ms after physical channel establishment (defined in [5]), the UE shall control its transmitter according to a downlink DPCCH or F-DPCH quality criterion as follows:

-
The UE shall shut its transmitter off when the UE estimates the DPCCH or F-DPCH quality over the last 160 ms period to be worse than a threshold Qout. Qout is defined implicitly by the relevant tests in [7].

-
The UE can turn its transmitter on again when the UE estimates the DPCCH or F-DPCH quality over the last 160 ms period to be better than a threshold Qin. Qin is defined implicitly by the relevant tests in [7]. When transmission is resumed, the power of the DPCCH shall be the same as when the UE transmitter was shut off. 

In case F-DPCH is configured in the downlink, the F-DPCH quality criterion shall be estimated as explained in subclause 4.3.1.2.
The current agreement in RAN1 is that the generation of the DL power control commands will be based on a quality target using a downlink TPC command error rate target value for F-DPCH. However the he exact definition for the case of SHO is still open and three possible ways of generating power control commands in the UE have been identified:

1. The quality target is met for at least one of the radio links

2. The quality target is met for all radio links in the active set

3. The quality target is met for the serving HS-DSCH cell radio link
Meeting the quality target for one of the radio links basically means doing the power control based on the quality target of the strongest link and can be seen as being similar behaviour as currently done for the associated DPCH. In case of F-DCPH meeting the quality target for only one radio link becomes problematic when the serving HS-DSCH cell is not the strongest cell as the as there is now no link between the F-DCPH power control and the HS-DSCH quality. In addition, if the other cell is sufficiently better than the serving HS-DSCH cell, the agreed radio link failure criteria can introduce unnecessary RL failures. For these reasons, meeting the quality target for only one, i.e. the strongest, F-DCPH is it is not seen as sufficient.

Meeting the quality target for all radio links in the active set, assures that the radio link from the HS-DSCH serving cell is taken into account when the UE determines the power control commands. However, this can lead to excessive power being used for transmitting F-DPCH. In the active set, in some cases some of the cells are even not detectable and fulfilling the quality criteria for these will unnecessarily boost the power of the detectable cells.

Hence, when the SRBs are mapped to HS-DSCH, it will be beneficial to tie the F-DPCH quality to the HS-DSCH quality. If the UE generates the power control commands so that the quality of the serving HS-DSCH serving cell is fulfilled, the downlink synchronization primitives can benefit from as an indication of the HS-DSCH serving cell quality. This would ensure that the radio link failure criteria would be triggered only when the F-DPCH quality criteria cannot be met from the serving HS-DSCH cell. Furthermore it is in this case known by UTRAN which Node B the UE bases its DL power control, enabling UTRAN to take it into account on HS-SCCH and HS-DSCH transmission or on other radio links if so desired. 

The additional benefit of defining the quality target setting for the serving HS-DSCH cell radio link is that the current requirements for radio link failure criteria in TS25.331 in subclause 8.5.6 Radio link failure criteria and actions upon radio link failure can be kept as today.

3 Conclusions

Following the progress in RAN1 and RAN2 it seems that RAN4 does not need to take any further actions on defining suitable criteria for F-DPCH Radio link failure.
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