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1. Introduction

In [1], there is a description concerning timing information between cells for handover preparation. 

This document proposes to change description in [1] according to some study about measurement procedure of timing difference between cells.

2. Discussion

Before establishing a new physical channel for HO initiation, the target cell need accurate timing difference between reference timing of the own cell and timing of physical channels which have already established in the UE and the source cell.  Concerning measurement of timing difference, it is better to study two accuracy levels, inter-frame level and intra-frame level, separately. Inter-frame level accuracy is needed to avoid the case that several node Bs transmit different data to an UE simultaneously under SHO. Intra-frame level accuracy is needed for UL and DL frame synchronisation between the target cell and UE, and for monitoring the neighbour cells. 

2.1 Measurement with inter-frame level accuracy

Required accuracy for inter-frame level is less than 5ms. Range of timing difference with inter-frame level is 0 to 720 ms. For measurement with inter-frame level accuracy, SFN should be used. If measurement is done by UE, it is needed that UE on the edge of SHO area can receive SFN of target cell.  Higher power allocation to PCCPCH is needed. If network knows timing difference with inter-frame level accuracy, or network has functions to measure it, UE does not have to receive SFN and measure it. However, it seems to be difficult for network to guarantee to have latest timing difference anytime. 

Considering above, 

1) UE shall have a function to receive SFN in connected mode.

2) Network shall inform UE whether SFN reception and measurement with inter-frame level accuracy are needed or not for UE. If network knows timing difference with inter-frame level accuracy, network should inform UE that SFN reception and measurement with inter-frame level accuracy are not needed, and viceversa.

In WG2 on July 5-9, it was approved to add “SFN measurement indicator” into Measurement Control Message in order to realise above proposal 2) [2]. We propose to add description based on above 1) and 2) into 25.231.

2.2 Measurement with intra-frame level accuracy

Range of timing difference with intra-frame level is 0 to 10 ms. Timing difference with intra-frame level is needed for UL and DL frame synchronisation between the target cell and UE. The Timing difference with intra-frame accuracy is mainly measured by UE using cell search algorithm just before HO initiation. For this usage, required accuracy for intra-frame level should be very accurate.

There is another usage of timing difference with intra-frame level accuracy. If network knows timing difference with intra-frame level accuracy for neighbour cells and can inform UE of this information, UE can shorten the search window for cell search algorithm. Furthermore, if the accuracy of the timing difference, network knows, is very high, UE can skip first or second stage processing of cell search algorithm. From battery saving point of view, this usage is very attractive.

To realise this usage, we propose that network inform UE of timing difference and accuracy of timing difference for each neighbour cell as following table instead of a table in section 7.1.1.2.1.1 of [1].

code
Accuracy
Estimate of timing difference

00
10 usec
0 to 10 ms steps of 10 usec

01
66.6 usec (1/10 slots)
0 to 10 ms steps of 1/10 slots

10
666 usec (1 slot)
0 to 10 ms steps of 1 slot

11
More than 1 slot
-

Conclusion

This document proposed new timing information. Text proposal is stated below.

Reference

[1] TS 25.231 V0.3.0 Section 7.1

[2] R2-99575 “SFN Measurement Indicator”
Text proposal

TS 25.231, Section 7.1.1.2.1.1 FDD cells on the same frequency

For each cell to monitor at the same frequency, the handover monitoring list contains at least the following information:

· The cell scrambling code used for downlink scrambling.

· The cell ID number 

It is assumed that the mapping of the cell scrambling codes in relation to the synchronisation channel codes (groups indicated by the secondary synchronisation channel) is known with the code grouping being determined beforehand.

Additionally there can be the following information on the UTRANs where timing information between cells is used:
· SFN measurement indicator which indicates whether the UE should read SFN of the target cell or not.
· The relative timing difference between the cell transmitting the handover monitoring list and each neighbouring cell on the same frequency.

· The estimated accuracy of the timing difference indication.

This can be given for example in the following format:

Example of the timing information with 16 bits reserved for the message. 

Code
Measurement accuracy (step)
Estimate of timing difference

00
10 µs 
0 to 10 ms steps of 10 µs

01
66.6 µs (1/10 slots)
0 to 10 ms steps of 66.6µs

10
666µs (1 slot)
0 to 10 ms  steps of 666µs

11
More than 1 slot


<editor’s note : this may be better described in the WG2 documentation. Some text may be however useful here for explanatory purposes>
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