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1 Introduction/Background
1.1 Non Synchronous Handover

For 3.84/7.68 Mcps TDD synchronous handover is realised by the UE using a Timing Advance (TA) adjusted by the relative timing difference between the new cell and the old cell.

Prior to Rel-7 non synchronous handover (e.g. FDD to 3.84/7.68 Mcps TDD or GERAN to 3.84/7.68 Mcps TDD) is achieved via use of a burst type three transmission on an uplink DPCH to achieve synchronisation in CELL_DCH state. After the first uplink transmission has been received the UTRAN can provide the UE with a timing adjustment and reconfiguration of radio bearer(s) to enable more efficient synchronous operation. In Rel-7 TDD E-DCH/HS-DSCH operation is allowed without any associated DPCH. Currently no synchronisation procedure is specified for non synchronous handover for E-DCH/HS-DSCH operation.
1.2 Synchronisation

For 3.84/7.68 Mcps, prior to Rel-7, synchronisation is maintained in CELL_DCH state via measurements of the receive timing deviation on the UL DPCH (special bursts are sent when there is no content to send on the radio bearers/signalling radio bearers mapped to the physical channel) and by the UE using a Timing Advance delivered via RRC. In Rel-7 TDD E-DCH/HS-DSCH operation is allowed without any associated DPCH and synchronisation procedures currently specified are based upon timing deviations measured by the Node B for transmissions on the E-PUCH. The timing deviations are relayed to the RNC (Rx Timing Deviation Frame Protocol) and the RNC calculates the Timing Adjustment and delivers it to the UE via RRC. If there are no transmissions on the E-PUCH for some time the UE may lose synchronisation. Any transmission subsequently attempted may fail to be received correctly and furthermore these transmissions may interfere with the transmissions of other UEs.

2 Proposals
1) A fast and efficient means of uplink synchronisation is required for non synchronised handover to 3.84/7.68 Mcps TDD that establishes E-DCH/HS-DSCH operation without an associated DPCH. 
2) A fast and efficient means of enabling the UE to receive Timing Advance in order to synchronise uplink transmissions after an idle period is required for 3.84/7.68 Mcps TDD, when operating with E-DCH/HS-DSCH without an associated DPCH.

It is desirable that 1) and 2) are achieved with minimal impact to specifications and without impact to FDD or LCR TDD.  A common mechanism is preferred.
We therefore propose that 1) is achieved via the UE transmitting a “Timing Advance Request” message via the E-RUCCH and that the Node B sends “Timing Advance Response” via the E-AGCH (see Figure 2.1). Special message formats are specified for “Timing Advance Request” and “Timing Advance Response”.  Basic timing advance calculation functionality is added to the Node B so that the Timing Advance Response may be calculated.  The reception of a Timing Advance Request message at the Node B also results in a Rx Timing Deviation Frame Protocol transmission to the RNC – the RNC is able to make adjustments to its maintained value of timing advance to the UE but does not necessarily send any update to the UE since the Node B will already have done so.  The update in timing deviation to the RNC is essential if subsequent transmissions by the UE only exploit physical channels that are timing advanced (e.g. E-PUCH, HS-SICH).

In the example shown in the figure, once the UE has received the Timing Advance Response it requests resource for the transmission of the DCCH (Handover Complete) via E-RUCCH.  If the Handover to UTRAN Command carried a configuration of DCCH mapped onto non-scheduled E-DCH then this would not be necessary and the transmission of the Handover Complete would begin in the first non-scheduled allocation following the successful decoding of the TA Response.  The TA Request may be repeated if no response is received according to a timer value (value equal to T-RUCCH).
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Figure 2.1: Signalling Flow for handover from GERAN to UTRAN (TDD) - E-DCH/HS-DSCH operation without UL DPCH

For 2) the ability of the RNC to track the timing advance requirement of the UE is improved by making minor modifications to the Rx Timing Deviation Frame Protocol so that it carries the timing deviation when a (regular, not TA Request) E-RUCCH is received.  When the UE has been idle for some time and then requires to transmit on the uplink we propose to re-use the same “Timing Advance Request” and “Timing Advance Response” messages to achieve a rapid timing advance update (see Figure 2.2).  In the example, the UE wishes to send data on the E-PUCH but recognises that it has not made an uplink transmission for a time exceeding the value of an RRC configured timer (T_Advance).  Therefore, it sends a TA Request to the Node B and only initiates the request for resource (E-RUCCH) when its timing advance has been updated.
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Figure 2.2: Synchronisation Procedure to UTRAN (TDD) - E-DCH/HS-DSCH operation without UL DPCH
CRs required are indicated by Table 2.1.

Table 2.1

	Specification
	Overview of proposed changes

	25.319
	New section 15 added specifying requirements related to non synchronised handover and general synchronisation for E-DCH/HS-DSCH operation without an uplink DPCH

	25.321
	New Section on UL Timing Advance (3.84/7.68 Mcps only) added, includes message formats for Timing Advance Request and Timing Advance Response and related procedures

	25.331
	Clauses added to Sections 8.3.6.3 and 8.2.2.3 to indicate, following handover to a TDD cell from GERAN or FDD, how UE operating in CELL_DCH with regard to E-DCH/HS-DSCH (no UL DPCH) obtains timing adjustment for the TDD cell

	25.402 
	Section 8.3.4.2.3 and 8.3.4.4.3 modified to deal with E-DCH/HS-DSCH operation without UL DPCH.  8.3.4.1 updated to include timing deviation measurements on E-PUCH & E-RUCCH.

	25.427
	The Rx Timing Deviation Frame Protocol is modified so that it can carry the timing deviation measured from a TA Request transmission or from an E-RUCCH.  A new field is added to indicate that the frame is carrying such a measurement and whether it is from a TA Request or a conventional E-RUCCH.


3 Conclusion/Decisions
RAN3 is requested to discuss and agree the proposals and to agree the associated CRs to 25.402 and 25.427.
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