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4.1.3
Burst Types

In correspondence to the frame structure described above, the burst structures for Tsn, DwPCH and UpPCH are proposed. The burst structure for normal time slot (Tsn) is described in Figure 2.
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Figure 2 Burst structure for normal traffic time slot

The structure for DwPCH and UpPCH is described in Figure 3 and Figure 4.
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Figure 3: Structure for DwPCH
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Figure 4: Structure for UpPCH

In Figure 2, the data symbols in each side of the midamble are 352 chips. The TPC bits for power control, the TFCI bits and the additional uplink synchronization bits (synchronization shift) are included in the Data symbols fields of the burst if they are needed. The amount of TFCI bits used is depending on the service and the details for TFCI, synchronization shift and TPC bits should be provided later with service mapping. For the power control symbols, the uplink synchronization control symbols and the TFCI the symbols around the midamble are used.

The GP field in Figure 2 for each time slot is used for protection between time slots to avoid the long delay multi-path interference. It should be noted that the GP of the TS0 together with the guard period in DwPCH is 48 chips long which is different with other normal guard period of 16 chips between time slots. This ‘super long’ guard period can be used to avoid the interference between the last normal downlink time slot and the downlink synchronization pilot burst. Otherwise, the interference to the last downlink time slot from the strong powered pilot will be serious to the traffic; and vice versa, the interference to the downlink pilot burst from the last downlink time slot will decrease the performance on downlink synchronization and cell search. Note that if the UEs serving Node B is far away and the UE makes handover measurements it will receive the beginning of the DwPCH of a close by Node B inside these 48 chip. 48 chip corresponds to 11 km difference in distance to the Node B. If the other Node B is more distant to the serving Node B, big guard period can be used for receiving the DwPCH of the handover candidate Node B.

In DwPCH and UpPCH, the content of SYNC_DL and SYNC_UL field are used for downlink and uplink pilot. The GP fields are used to separate the downlink (uplink) pilot from the normal downlink (uplink) channel.

It should be pointed out that the uplink synchronization burst (SYNC_UL) is not followed by a RACH immediately. First the UL synchronization burst is sent by the UE. It is used for Node B to determine the received power level and the received timing. Second, the Node B transmits timing and power control information to the UE using the FPACH (one burst message) within the next 4 frames. Then the P-RACH is transmitted. Both FPACH and P-RACH are carrying single burst messages transmitted on a normal traffic time slot (see Fig. 2). 

/* Partly omitted */
5.4
Agreements and associated contributions

As a result of the studies, it was agreed to introduce the following new IEs in NBAP and/or RNSAP, in support of the new Frame Structure and radio burst parameters for 1.28Mcps TDD:

	Existing IE for 3.84 Mcps TDD
	New Rel.4 LCR IE for 1.28 Mcps TDD
	What is the difference of the 1.28Mcps IE compared to 3.84?

	Time Slot IE
	Time Slot LCR IE
	Range 0..6 rather than 0..14

	TDD Channelisation Code IE
	TDD Channelisation Code LCR IE
	8PSK modulation option 

	Midamble Shift and Burst Type IE 
	Midamble Shift LCR IE
	Midamble not dependent on burst type; just 1 burst type.

	DL Timeslot Information IE
	DL Timeslot Information LCR IE
	Includes Time Slot LCR IE, Midamble Shift LCR IE, DL Code Information LCR IE

	UL Timeslot Information IE
	UL Timeslot Information LCR IE
	Includes Time Slot LCR IE, Midamble Shift LCR IE, UL Code Information LCR IE

	TDD DL Code Information IE
	TDD DL Code Information LCR IE
	Includes TDD Channelisation Code LCR IE

	TDD UL Code Information IE
	TDD UL Code Information LCR IE
	Includes TDD Channelisation Code LCR IE

	UL Time Slot ISCP Info IE
	UL Time Slot ISCP Info LCR IE
	Includes Time Slot LCR IE

	DL Time Slot ISCP Info IE
	DL Time Slot ISCP Info LCR IE
	Includes Time Slot LCR IE

	Neighbouring TDD Cell Information IE
	Neighbouring TDD Cell Information LCR IE
	Includes Time Slot LCR IE


For the details of the definition of these IEs, see the proposed Change Requests to NBAP and RNSAP for introducing the 1.28 Mcps TDD option.

/* Partly omitted */
6.1.3
UpPCH

-
SYNC_UL code ID. The Node B derives this parameter from the channelisation code parameters of FPACH and PRACH in a standardised way [3], therefore the UpPCH is not explicitly configured in the Node B.

/* Partly omitted */
8.1.1.2
Establishment uplink synchronization

Although the UE can receive the downlink synchronization signal from the Node B, the distance to Node B is still uncertain which would lead unsynchronised uplink transmission. Therefore, the first transmission in uplink direction is performed in a special Channel UpPCH to reduce interference in traffic time-slots.

The timing used for the SYNC_UL burst are set e.g. according to the received power level of DwPCH and/or P-CCPCH. 

At the detection of the SYNC_UL sequence in the searching window, the Node B will evaluate the received power levels and timing, and reply by sending the adjustment information to UE to modify its timing and power level for next transmission and for establishment of the uplink synchronisation procedure. . Within the next 4 sub-frames, the Node B will send the adjustment information to the UE (in a single subframe message in the FPACH) The uplink synchronisation procedure, normally used for a random access to the system, can also be used for the re-establishment of the uplink synchronisation when uplink is out of synchronisation.

/* Partly omitted */
10.2.3
TDD Channelisation Code LCR

The Channelisation Code Number indicates which Channelisation Code is used for a given Physical Channel. In TDD the Channelisation Code is an Orthogonal Variable Spreading Factor code that can have a spreading factor of 1, 2, 4, 8 or 16.

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	TDD Channelisation Code 
	
	
	ENUMERATED ((1/1), (2/1), (2/2), (4/1),…(4/4), (8/1),  (8/8), (16/1)… (16/16) ,… )
	

	Modulation
	
	
	ENUMERATED (QPSK, 8PSK,...)
	


	
	

	
	

	
	


See also chapters 5.4 and 6.4 for information on the IEs needed for 1.28 Mcps TDD. 
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