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1. Introduction

In RAN1, RAN2 and in RAN3 there are ongoing discussions on fast DCH setup and on fast Timing Maintained Hard Handover. CR:s are contributed to the Athens meetings. The discussion that is relevant for RAN4 is related to synchronisation procedures. The background for the discussion are given in the references [1], [2] and [3].

2. Timing Maintained Hard Handover

2.1
Background

This issue is discussed in [3] and this is a  short version of that discussion. 

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 [TS 25.211]”, i.e. the uplink timing is not maintained in case of 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 has 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 difference at the UE receiver can be made 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, or if the network have signalled the relative time info in the neighbour cell list, a short period is required in the UE after the inter-frequency hard handover in order to find the detailed position of the paths. 

If the UE has not performed inter-frequency measurements prior to the handover, the UE needs a longer period to find the position of the CPICH before recovering to the new DL timing of the DPCH at the new frequency. 

This will not lead to a significant interruption in downlink reception, and was therefore earlier agreed not to require any of the synchronization procedures A or B. The situation for the uplink is similar, therefore the previous uplink timing shall be maintained. This is a benefit for the interruption time since the network have the possibility to know exactly with what timing the uplink will be received and.

It can be argued in the same way that for timing maintained intra-frequency hard handover no specific synchronisation procedures are needed.

Therefore the CRs in [4] and [5] are submitted to RAN1 and RAN2. The CR in [8] is submitted here in RAN4.

2.2 Proposal

It is proposed when the UE performs Time Maintained Hard Handover that the interruption time can be decreased by 50 ms, 40 ms since the synchronisation procedure is not used and 10 ms since the DPCH frames are aligned in the downlink. 

It is also proposed that a known cell  in this case is defined as a cell where the timing is known, either through measurements or through the signalling in “Reference time info to cell”. 

Finally it is proposed that in case the UE has performed a timing-maintained intra- or inter-frequency hard handover, then the UL timing shall be maintained.

3. Fast L1 synchronisation

3.1 
Background

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 [3]. The solution in [6] and [7] is that the network can signal whether the postverification period is used or not. This means that when the higher layesr indicate that the post-verification period is used, then the UE start to transmit immediately when the downlink DCH is transmitted, without waiting for 40 ms insynch criteria to pass, otherwise the insynch criteria is tested as before. 

3.2 Proposal

It is proposed in the CR [9] for the hard handover interruption time that that the 40 ms insync time is changed to Tsync In case higher layer indicate that the postverification period is used the insync time, Tsync, is 0 ms, otherwise it is 40 ms.
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