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	Reason for change:
(

	
Althuogh the reference Rx Path timing among multi-path is defined in 'UE Rx-Tx time difference', it is not defined in case of 'SFN-CFN observed time difference' and 'SFN-SFN observed time difference'.

No description of reference path may brings the misunderstanding that UE is allowed to report the strongest path timing at Cell-A and to report the first detected path timing at Cell-B in a single measurement. At least common choice of path among cells in a single measurement is necessary.



	
	

	Summary of change:
(

	
'SFN-CFN observed time difference' and 'SFN-SFN observed time difference type 1' are used for hand over timing control. Therefore, we propose the text that rx path shall be the first detected path (in time) amongst the paths (from the measured radio link) that could be used in the demodulation process. To compare with the definition in the case of "UE Rx-Tx time difference type1", "that could" was added. The reason of "could" is for the detection of the timing, the demodulation process itself is not necessary. Therefore, the reported path is usable for demodulation but not necessarily to be used for the demodulation.

'SFN-SFN observed time difference type 2' is used for positiong. Therefore, the reference Rx path shall be the first detected path (in time) amongst all paths (from the measured radio link) detected by the UE. The first detected path improves positioning accuracy because of this path is the least possibility of the scattered path. This is the exactly same definition as UE Rx-Tx time difference type2. The reported path is depending on the UE implementation, it might not be the earliest path among all pathes, but it is the earliest path UE is able to measure. To detect absolutely first path is not requested in this CR because it is not possible with reasonable complexity.

Other comment:
"Observed time difference to GSM cell" and UTRAN measurement "SFN-SFN observed time difference" for LMU may also require clarification with reference path. But the investigation is not finalized on this. So we don't propose in this CR.
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Positioning accuracy may be degraded.
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5.1.8
SFN-CFN observed time difference

	Definition
	The SFN-CFN observed time difference to cell is defined as: OFF(38400+ Tm, where:

Tm= (TUETx-T0) - TRxSFN, given in chip units with the range [0, 1, …, 38399] chips

TUETx is the time when the UE transmits an uplink DPCCH/DPDCH frame.

T0 is defined in [1].

TRxSFN  is the time at the beginning of the neighbouring P-CCPCH frame received most recent in time before the time instant TUETx-T0in the UE. If the beginning of the neighbouring P-CCPCH frame is received exactly at TUETx-T0 then TRxSFN=TUETx-T0 (which leads to Tm=0).
and

OFF=(SFN-CFNTx) mod 256, given in number of frames with the range [0, 1, …, 255] frames

CFNTx is the connection frame number for the UE transmission of an uplink DPCCH/DPDCH frame at the time TUETx.

SFN is the system frame number for the neighbouring P-CCPCH frame received in the UE at the time TRxSFN.

The reference point for the SFN-CFN observed time difference shall be the antenna connector of the UE.
The reference Rx path shall be the first detected path (in time) amongst the paths (from the measured radio link) that could be used in the demodulation process.
In case the inter-frequency measurement is done with compressed mode, the UE is not required to read the cell SFN of the target inter-frequency neighbour cell and the value for the parameter OFF is always reported to be 0.

In case that the SFN measurement indicator indicates that  the UE does not need to read cell SFN of the target neighbour cell, the value of  the parameter OFF is always be set to 0.


	Applicable for
	CELL_DCH intra, CELL_DCH inter


5.1.9
SFN-SFN observed time difference

	Definition
	Type 1:

The SFN-SFN observed time difference to cell is defined as: OFF(38400+ Tm, where:

Tm= TRxSFNj  - TRxSFNi, given in chip units with the range [0, 1, …, 38399] chips

TRxSFNj is the time at the beginning of a received neighbouring P-CCPCH frame from cell j.

TRxSFNi  is time at the beginning of the neighbouring P-CCPCH frame from cell i received most recent in time before the time instant TRxSFNj in the UE. If the next neighbouring P-CCPCH frame is received exactly at TRxSFNj then TRxSFNj= TRxSFNi (which leads to Tm=0).
and

OFF=(SFNi- SFNj) mod 256, given in number of frames with the range [0, 1, …, 255] frames

SFNj is the system frame number for downlink P-CCPCH frame from cell j in the UE at the time TRxSFNj.

SFNi is the system frame number for the P-CCPCH frame from cell i received in the UE at the time TRxSFNi.

The reference point for the SFN-SFN observed time difference type 1 shall be the antenna connector of the UE.
The reference Rx path shall be the first detected path (in time) amongst the paths (from the measured radio link) that could be used in the demodulation process.


Type 2:

The relative timing difference between cell j and cell i, defined as TCPICHRxj - TCPICHRxi, where:

TCPICHRxj is the time when the UE receives one Primary CPICH slot from cell j

TCPICHRxi is the time when the UE receives the Primary CPICH slot from cell i that is closest in time to the Primary CPICH slot received from cell j.

The reference point for the SFN-SFN observed time difference type 2 shall be the antenna connector of the UE.
The reference Rx path shall be the first detected path (in time) amongst all paths (from the measured radio link) detected by the UE. The reference path used for the measurement may therefore be different for Type 1 and Type 2.


	Applicable for
	Type 1: Idle, URA_PCH intra, CELL_PCH intra, CELL_FACH intra

Type 2: 
URA_PCH intra, URA_PCH inter,

CELL_PCH intra, CELL_PCH inter,

CELL_FACH intra, CELL_FACH inter

CELL_DCH intra, CELL_DCH inter
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