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1. Introduction

In this contribution we discuss (again) two issues related to radio link synchronization:

1. Timing maintained hard handover

2. 1st stage of DL synchronization reporting (40ms DL DPCCH quality confirmation period).

Timing maintained and timing re-initialized hard handover has been discussed during the joint RAN1/RAN2 session in Montreal, and the discussion resulted in a CR to the RRC specification [1]. In the CR it was clarified that for both timing re-initialized and timing maintained hard handover, “the UE will align the timing of the uplink transmission as specified in [25.211]”, i.e. the uplink timing in the UE is adjusted to a value 1024 chip after the DL, which means that the uplink timing is not exactly maintained in the case of timing maintained hard handover.

In addition, the discussion at the joint meeting in Montreal came to the conclusion that L1 synchronization procedure A should be used by the UE even in case of timing maintained hard handover, which is what 25.214 states so far.

In the second part of this contribution we discuss the need for the 40ms DL DPCCH quality confirmation period.

2. Timing maintained hard handover

Figure 1 below illustrates the intended timing relation for timing maintained hard handover.
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Figure 1: Timing maintained hard handover

In general, the DPCH frame timing offset in the new cell can be set with a resolution of 256 chip so that after the hard handover, all radio link timings at the UE receiver are within the same 256 chip window as before the hard handover. To make this possible, the network would have to estimate and compensate for the difference in propagation paths.

If we consider, e.g. the common case of inter-frequency hard handover between cells belonging to the same site with the same coverage area, when the SFN timings are synchronized and the same transmit antenna is used, the downlink timing at the UE receiver can be made almost zero between after and before the inter-frequency hard handover. 

The only difference in the downlink path timing at the UE receiver is resulting from the new frequency. If the UE has performed inter-frequency measurements on the CPICH prior to the hard handover, no additional synchronisation activities are required in the UE after the inter-frequency hard handover. If the UE has not performed inter-frequency measurements prior to the handover, the UE may need a short period to adjust the receiver to the DL timing at the new frequency. This will not lead to a significant interruption in downlink reception, and as such the situation is comparable to e.g., a reconfiguration of phase reference from S-CPICH to P-CPICH, which will not bring the downlink out-of-sync and was therefore earlier agreed not to require any of the synchronization procedures A or B. The situation for the uplink is similar.

We agree with the CR [1] that was agreed for the RRC specification, but in our opinion it is not required to perform synchronization procedure A for timing maintained hard handover.

3. The 40ms DL DPCCH quality confirmation period

During the Enhanced uplink study phase a modification of the existing Synchronization procedure A was discussed, where the 40ms DPCCH quality check would be omitted [2]. As the need for the 40ms DL quality check could not be identified, this period adds delay to the radio link setup, and can in our view be removed from Rel6 onwards. There are no backward compatibility issues with the network related to this period, as the network does even today have no knowledge about the time when this first phase of DL synchronisation reporting is finished.

4. Proposal

In our view, there are currently some restrictions imposed on the radio link synchronisation procedures that unnecessarily delay the DPCH establishment and can therefore be lifted in Release 6.

Our proposal is to: 

1. Clarify in section 4.3.2.1 of TS 25.214 that no specific L1 Synchronization Procedure is required for Timing Maintained Hard Handover from Rel’6 onwards.

2. Remove the first phase of the downlink synchronisation reporting in section 4.3.1.2 of TS 25.214 from Rel’6 onwards. 

Change requests for TS 25.214 will be provided if RAN1 agrees with the proposal.
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