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1.  Summary

This document treats the requirements and measurements related to the timing advance for 1.28 Mcps TDD along-going with the activities within WG1.  

First, the Timing Advance (TA) Requirements for 1.28Mcps TDD option are defined according to the discussion in WG1.
Then this document introduces ranges and mapping of the SYNC–UL RX timing deviation measurement for 1.28 Mcps TDD defined in WG1 # 17.

As well the timing advance measurement (UE side) has been introduced in WG1 # 18. This document also makes a proposal how the timing advance measurement should be included in TR25.945. 

2.  Introduction 

For 1.28 Mcps TDD the timing advance in the UE is adjusted by means of uplink synchronisation.  For the random access procedure the node B commands the UE to adjust its synchronisation shift by means of signalling the received position of the UpPTS in the FPACH. During the connection the node B measures the timing in the uplink and transmits a SS (Synchronisation Shift) command to the UE at least once per sub-frame. 

These SS commands determine whether the UE synchronisation shift is either left unchanged, or adjusted 1 step up or 1 step down. The step size of the SS adjustment is (k/8)Tc where k (1-8) is signalled by higher layer signalling.

The precision of the execution of the SS command has to be specified for the UE. This is done with the following proposal.

Related to uplink synchronisation control the following measurements are defined in the working CR to TS25.225:

5.2.8.1 Received SYNC_UL Timing Deviation for 1.28 Mcps TDD

Definition
‘Received SYNC_UL Timing Deviation’ is the time difference 
UpPCHPOS = UpPTSTS – UpPTSRxpath 

 Where
UpPTSRxpath: time of the reception in the Node B of the SYNC_UL to be used in the uplink synchronization process

UpPTSTS: time instance two symbols prior to the end of the DwPCH according to the Node B internal timing
UE can calculate Round Trip Time (RTT) towards the UTRAN after the reception of the FPACH containing UpPCHPOS transmitted from the UTRAN.

Round Trip Time RTT is defined by

RTT = UpPCHAVD- UpPCHPOS + 8*16 TC
Where

UpPCHADV: the amount of time by which the transmission of UpPCH is advanced in time relative to the end of the guard period according to the UE Rx timing.

Note: This definition has to be modified with two modifications:

The equations how to derive the measurement have been done for negative UpPCHpos values. This seemed to be inappropriate because these values might be understood to have positive sign. It should read UpPCHPOS = UpPTSRxpath - UpPTSTS.
The equation about the round trip time contained a sign error. It should read RTT = UpPCHAVD + UpPCHPOS - 8*16 TC
These modifications will be proposed on the next WG1 meeting.

Explanation:

In 1.28 Mcps TDD there is a two step approach for the random access procedure. In the first step the UpPCH is transmitted by the UE. The node B received the UpPCH and responds with the FPACH which contains the received position of the SYNC-UL sequence. This allows the UE to adjust its timing advance for the PRACH in order to allow the nde B to receive the PRACH synchronously with the other physicals channels in the time slot carrying the PRACH. 

As there is a special time slot of random access in 3.84 Mcps TDD there is no need for this measurement in 3.84 Mcps TDD. 

5.2.8.2

Timing Advance (TADV) for 1.28 Mcps TDD 

Definition
The ‘timing advance (TADV)’ is the time difference 
TADV = TRX - TTX
Where

TRX: calculated beginning time of a certain uplink time slot with the UE timing according to the reception of a certain downlink time slot (for the timing it is assumed that the time slots within a sub-frame are scheduled like given in the frame structure described in 25.221 chapter 6.1)

TTX: time of the beginning of the same uplink time slot by the UE (for the timing it is assumed that the time slots within a sub-frame are scheduled like given in the frame structure described in 25.221 chapter 6.1)



Note:  This measurement can be used for uplink synchronisation or location services.

Note: On the next WG1 meeting this subsection will be moved to subsection 5.1.14.
Explanation:

In 3.84 Mcps TDD timing advance control is carried out by means of higher layer signalling: The network transmits a highly protected timing advance command containing the total timing advance and the UE executes it. Consequently the network can be sure of the timing advance applied by the UE.

In 1.28 Mcps TDD the network transmits SS symbols giving commands like a step up or down or no change at all in every sub-frame. These SS symbols are not protected by a special channel coding including CRC etc. Consequently, the network cannot know whether is commands have been executed or not. Thus, the network cannot obtain the timing advance of the UE by tracking its SS commands.  Instead, the UE has to measure its timing advance and transmit it to the network by means of the timing advance measurement.

For these measurements ranges and accuracy are to be specified with the following proposal.

3.  Proposal

We propose to add the following paragraphs to TR25.945 as the description and content of Timing Advance (TA) Requirements for 1.28Mcps TDD option), SYNC-UL Timing Deviation measurement, and the Timing Advance measurement for the 1.28Mcps TDD option.

-------------------------------------- Beginning of text proposal for TR 25.945 --------------------
4.4.1
Timing Advance (TA) Requirements for 1.28Mcps TDD option)

For 1.28 Mcps TDD the timing advance in the UE is adjusted by means of uplink synchronisation.  For the random access procedure the node B commands the UE to adjust its synchronisation shift by means of signalling the received position of the UpPTS in the FPACH. During the connection the node B measures the timing in the uplink and transmits a SS (Synchronisation Shift) command to the UE at least once per sub-frame. 
These SS commands determined whether the UE synchronisation shift is either left unchanged, or adjusted 1 step up or 1 step down. The step size of the SS adjustment is (k/8)Tc where k (=1,2, …,8) is signalled by higher layer signalling.
4.4.1.1
Uplink synchronisation control requirements for UE for 1.28Mcps TDD option
Uplink synchronisation control is the ability of the UE transmitter to adjust its TX timing in accordance with one or more SS commands received in the downlink.

4.4.1.1.1
Uplink synchronisation control steps

The SS step is the change in UE transmission timing in response to a single SS command, SS_cmd, received by the UE.
4.4.1.1.1.1
Minimum requirement

The UE transmitter shall have the capability of changing the transmission timing with a step size of 1/8, 2/8, 3/8, …, 1 chip according to the value of SS, n=(1,2,…,14) time slot after the SS_cmd arrived (closed loop). For the open loop any step being a multiple of 1/8 chip has to be allowed.
(a)
The minimum transmission timing step SS,min due to closed loop uplink synchronization control shall be within the range shown in Table Y.

(b)
In case uplink synchronization control implies to perform a bigger step than the minimum step the UE shall perform the a multiple number of minimum steps m with
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Table Y: Uplink synchronisation control range

SS_ cmd
Uplink synchronisation control range for minimum step


1/8 chip step size


Lower
Upper

Up
1/9 chip – 0.1 ppm
1/7 chip + 0.1 ppm

Down
1/9 chip – 0.1 ppm
1/7 chip + 0.1 ppm























4.6.2.1.7
SYNC-UL Timing Deviation for 1.28 Mcps
This measurement refers to TS25.225 subsection 5.2.8.1.
4.6.2.1.7.1
Accuracy requirements

Parameter
Unit
Accuracy
Conditions




Range [chips]

SYNC-UL Timing Deviation
chips period
+/- 0.125 
0, …, 256

4.6.2.1.7.2
Range/mapping

The reporting range for SYNC-UL Timing Deviation is from 0 ... 255.875 chips.

In table 4.6.2.13 the mapping of the measured quantity is defined. Signaling range may be larger than the guaranteed accuracy range.

Table 4.6.2.13

Reported value
Measured quantity value
Unit

SYNC_UL_TIME_DEV_0000
SYNC-UL Timing Deviation < 0 
chip

SYNC_UL_TIME_DEV_0001
0 ( SYNC-UL Timing Deviation < 0.125
chip

SYNC_UL_TIME_DEV_0002
0.125 ( SYNC-UL Timing Deviation < 0.25
chip

…
…
…

SYNC_UL_TIME_DEV_1024
127.875 ( SYNC-UL Timing Deviation < 128
chip

…
…
…

SYNC_UL_TIME_DEV_2045
255.625 ( SYNC-UL Timing Deviation < 255.75
chip

SYNC_UL_TIME_DEV_2046
255.75 ( SYNC-UL Timing Deviation < 255.875
chip

SYNC_UL_TIME_DEV_2047
255.875 ( SYNC-UL Timing Deviation
chip

NOTE:
This measurement can be used for timing advance (synchronisation shift) calculation for uplink synchronisation or location services.

[Explanation difference:]

In 1.28 Mcps TDD there is a two step approach for the random access procedure. In the first step the UpPCH is transmitted by the UE. The node B received the UpPCH and responds with the FPACH which contains the received position of the SYNC-UL sequence. This allows the UE to adjust its timing advance for the PRACH in order to allow the node B to receive the PRACH synchronously with the other physicals channels in the time slot carrying the PRACH. 

As there is a special time slot of random access in 3.84 Mcps TDD there is no need for this measurement in 3.84 Mcps TDD. 

4.6.1.2.1 Timing Advance (TADV) for 1.28 Mcps TDD
This measurement refers to TS25.225 subsection 5.1.14.
4.6.1.2.1.1
Accuracy requirements

Parameter
Unit
Accuracy
Conditions




Range [chips]

Timing Advance
chips period
+/- 0.125 
0, …, 256

4.6.1.2.1.2
Range/mapping

The reporting range for Timing Advance is from 0 ... 255.875 chips.

In table X the mapping of the measured quantity is defined. The signalling range may be larger than the guaranteed accuracy range.

Table X

Reported value
Measured quantity value
Unit

TIMING_ADVANCE_0000
Timing Advance < 0 
chip

TIMING_ADVANCE_0001
0 ( Timing Advance < 0.125
chip

TIMING_ADVANCE_0002
0.125 ( Timing Advance < 0.25
chip

…
…
…

TIMING_ADVANCE_1024
127.875( Timing Advance < 128
chip

…
…
…

TIMING_ADVANCE_2045
255.625 ( Timing Advance < 255.75
chip

TIMING_ADVANCE_2046
255.75 ( Timing Advance < 255.875
chip

TIMING_ADVANCE_2047
255.875 ( RX Timing Advance
chip

NOTE:
This measurement can be used for timing advance (synchronisation shift) calculation for uplink synchronisation or location services.

 [Explanation difference:]

In 3.84 Mcps TDD timing advance control is carried out by means of higher layer signalling: The network transmits a highly protected timing advance command containing the total timing advance and the UE executes it. Consequently the network can be sure of the timing advance applied by the UE.

In 1.28 Mcps TDD the network transmits SS symbols giving commands like a step up or down or no change at all in every sub-frame. These SS symbols are not protected by a special channel coding including CRC etc. Consequently, the network cannot know whether is commands have been executed or not. Thus, the network cannot obtain the timing advance of the UE by tracking its SS commands.  Instead, the UE has to measure its timing advance and transmit it to the network by means of the timing advance measurement.

------------------------------------ End of text proposal for TR 25.945 --------------------------
_1041904308.unknown

