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The topic of this document is an update of text proposals for specification document S1.24 – TDD, Physical Layer Procedures Description. Based on TDoc TSGR1#4(99)368, a discussion took place at the Ad Hoc 1 physical meeting on 18th April  99. In this paper we reflect the outcome of this discussion and according to the decision in Ad Hoc 1, we recommend to include the updated text changes from below in S1.24:

6.3
Channel Allocation

< It is proposed, to remove this chapter about DCA completely from S1.24, since the text was moved to R2.02 (Radio resource management)>

6.4.3  Uplink Control
6.4.3.1 Common Physical Channel
The transmitter power of UE shall be calculated by the following equation:
PPRACH = LCCPCH + IBTS + Constant value
where,
PPRACH : transmitter power level in dBm,

LCCPCH: measured path loss in dB (transmit power is broadcasted on BCH),

IBTS: interference signal power level at -cell’s receiver in dBm, which is broadcasted on BCH

Constant value: This value shall be set via Layer 3 message (operator matter).

6.4.3.2 Dedicated Physical Channel

The initial transmission power is decided in a similar manner as PRACH.  After the synchronization between nodeB and UE is established, the UE transits into open-loop or  closed-loop transmitter power control (TPC).  

UL Open Loop Power Control:

The UE transmit power is set based on the measured path loss in the same way as for the PRACH.
 
UL Closed Loop Power Control:

Closed-loop TPC is based on SIR, and the TPC processing procedures are the same as the FDD mode.  During this power control process, the nodeB periodically makes a comparison between the received SIR measurement value and the target SIR value.  When the measured value is higher than the target SIR value, TPC bit = „0“.  When this is lower than the target SIR value, TPC bit = „1“.   At the UE, soft decision on the TPC bits is performed, and when it is judged as „0“, the mobile transmit power shall be reduced by one power control step, whereas if it is judged as „1“, the mobile transmit power shall be raised by one TPC step. A higher layer outer loop adjusts the target SIR. This scheme allowes quality based power control.

When the TPC bit cannot be received due to out-of-synchronisation, the transmission power value  shall be kept at a constant value.  When SIR measurement cannot be performed for being out-of-synchronisation, the TPC bit shall always be = „1“ during the period of being out-of-synchronisation. 

6.4.4 Downlink Control 
6.4.4.1 Common Physical Channel

The primary CCPCH transmit power can be changed based on network determination on a slow basis. The exact power of CCPCH is signalled on the BCH on a periodic basis.


 6.4.4.2 Dedicated Physical Channel

 The initial transmission power of the downlink Dedicated Physical Channel is set by the network.  After the initial transmission, the nodeB transits into SIR-based closed-loop TPC as similar to the FDD mode. 

The measurement of received SIR shall be carried out periodically at the UE.  When the measured value is higher than the target SIR value, TPC bit = „0“.  When this is lower than the target SIR value, TPC bit = „1“.   At the Node B, soft decision on the TPC bits is performed, and when it is judged as „0“, the transmission power shall be reduced by one step, whereas if judged as „1“, the transmission power shall be raised by one step. 

When the TPC bit cannot be received due to out-of-synchronisation, the transmission power value shall be kept at a constant value.  When SIR measurement cannot be performed due to out-of-synchronisation, the TPC bit shall always be = „1“ during the period of being out-of-synchronisation. 

A higher layer outer loop adjusts the target SIR.
6.5 Timing Advance

The timing of transmissions from the UE is adjusted according to timing advance values  received from the serving nodeB.  The initial value for timing advance  will be determined in the serving nodeB by measurement of the timing of the PRACH.  The required timing advance will be represented as a [7] bit number[(0-127)] being the multiple of [1.953 µs (= 8 chips)] which is nearest to the required timing advance. The maximum allowed value may be limited by the operator to a value lower than [127], if required or the function may be disabled. A UE cannot operate beyond the range set by the maximum value of the timing advance.

The serving nodeB will continuously measure the timing of a transmission from the UE and send the necessary timing advance TA value.  On receipt of this value  the UE will adjust the timing of its transmissions accordingly in steps of [( 8] chips. The transmission of TA values is done by means of higher layer messages.
 
When TDD to TDD handover takes place the UE shall transmit in the new cell with timing advance TA adjusted by the relative timing difference (t between the new and the old cell:

TAnew = TAold + 2.(t

 
6.6
Synchronisation and Cell Search Procedures

6.6.1 Cell Search


· 
· 
· 
· 
 
During the initial cell search, the UE searches for a cell. It then determines the midamble, the downlink scrambling code and frame synchronisation of that cell. The initial cell search uses the Physical Synchronisation Channel (PSCH) described in S1.21. The generation of synchronisation codes is described in S1.23

This initial cell search is carried out in three steps:

Step 1: Slot synchronisation

During the first step of the initial cell search procedure the UE uses the primary synchronisation code cp to acquire slot synchronisation to the strongest cell.  Furthermore, frame synchronisation with the uncertainty of 1 out of 2 is obtained in this step. A single matched filter (or any similar device) is used for this purpose, that is matched to the primary synchronisation code  which is common to all cells. The procedure is according to the description for the FDD mode in S1.14. 

Step 2: Frame synchronisation and code-group identification

The Step 2 is described for the case  where PSCH and CCPCH are in timeslot k and k+8 with k=0(7. 

During the second step of the initial cell search procedure, the UE uses the sequence of Secondary Synchronisation Codes  to find frame synchronisation and identify one of 32 code groups. Each code group is linked to a specific tOffset, thus to a specific frame timing, and is containing 4 specific scrambling codes. Each scrambling code is associated with a specific short and long basic midamble code. 
 The detection of secondary synchronisation sequence is done by correlating the received signal at the positions of the Secondary Synchronisation Code with all possible sequences of Secondary Synchronisation Codes, similar to FDD Mode. After four frames a sequence of eight codes is available providing all necessary information described above. Nevertheless, it should be noted that due to the special coding already three codes show the sequence unambiguously, i.e. a UE can determine the whole sequence when three codes have been received.  
Step 3: Scramblingcode identification

 

During the third and last step of the initial cell-search procedure, the UE determines the exact basic midamble code and the accompanying scrambling code used by the found cell. They are identified through   correlation over the CCPCH with all four midambles of the code group identified in the second step . Thus the third step is a one out of four decision.  
This step is taking into account that the CCPCH containing the BCH is transmitted using the first spreading code (
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in figure 2 of S1.23 section ‘6.2 Spreading Codes’) and using the first midamble m(1) (derived from basic midamble code mP, cf. S1.21 section ‘7.2.3 Training sequences for spread bursts’). Thus CCPCH code and midamble can be immediately derived when knowing scrambling code and basic midamble code. 
6.8 Idling Operation

<It is proposed to remove this empty section at least for now, since its contents is or will be described in other specifications.>
 
6.9 Handover

<The proposal is to remove the whole section about Handover, since the contents was moved to other documents.>


· 
· 
· 
6.10 Discontinuous transmission (DTX) of Radio Frames

Discontinuous transmission (DTX) is applied in up- and downlink when the total bit rate after transport channel multiplexing differs from the total channel bit rate of the allocated dedicated physical channels. 
Rate matching is used in order to fill resource units completely, that are only partially filled with data. In the case that after rate matching and multiplexing no data at all is to be transmitted in a resource unit the complete resource unit is discarded from transmission. This applies also to the case where only one resource unit is allocated and no data has to be transmitted. 

<editor’s note: It is for ffs, whether the midamble plus possibly TPC and TFCI bits will be continued to be transmitted in certain resource units. For instance transmission can be done acc. to a multiframe pattern. Additional signalling has to ensure, that the other side is informed about DTX.>
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