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1. Abstract

At the last TSG RAN WG1 #7 meeting in Hannover we presented an enhanced method for the GSM cell reconfirmation procedure for GSM neighbouring cells from UTRA during a connection. This method is applicable after the UE has already successfully decoded a first SCH burst of the GSM cells, which are to be observed.

At the Adhoc 8 meeting the question and the wish for additional simulations arose. So this paper provides further simulation results, which we carried out by using different kinds of channel environments.

This paper is organised as follows: First a short survey of our proposed method is given (an extended version can be found in [1]). Then the mentioned additional computed simulation results are presented in order to confirm the performance of our proposed method. Afterwards section 4 delivers the text proposal for changes to Specification 25.215 V2.0.0.

2. Survey of our proposed reconfirmation method

For the GSM cell reconfirmation we propose to use the Normal Burst of the downlink GSM broadcast and common control channel instead or additionally to the conventional SCH burst. 

As defined in [2] for broadcast and common control channels, the training sequence code must be equal to the base station colour code, which is part of the BSIC. So the base station colour code can be derived from the training sequence. After the initial detection and decoding of the SCH burst the frame number and the training sequence number (base station colour code) are already known and can be maintained. The conventional SCH’s CRC check is replaced by a threshold query. Therefore a kind of SNR estimate is computed like presented in [1].

3. Simulation results

Additional to [1] the main task of the following simulation results is to confirm the viability of our proposed reconfirmation method in different kind of channel environments. So we conducted simulations by using the rural area, the typical urban and the hilly terrain propagation profiles as recommended and defined in [3]. For all simulations presented in this chapter a consistent threshold for the normal burst reconfirmation procedure was applied. Figure 1 presents the probability of reconfirming a cell successfully; figure 2 basically shows the same data, but it provides the probability that a cell is rejected, because the cell reconfirmation fails 4 times successively. This quadruple attempt principle is applied for the GSM to GSM search as well, so it may be wise to use the same principle also for UTRA to GSM handover preparation.

Note that a reduction of the threshold causes a shift of the lines, which represent the Normal Burst method, to lower SNR values and vice versa. This allows more easily a precise tuning by selecting a proper threshold.

The dotted line in figure 2 at a SNR of 9 dB indicates the usual minimum value for a successful GSM connection. Even if you increase the threshold and thus the Normal Burst rejection characteristic lies some dB beyond the usual SCH rejection characteristic, there will still remain a sufficient margin to the 9 dB border. This means a potential new cell is available well in advance before it is good enough to be used for actual communication.

Additionally the reconfirmation procedure should detect the relative timing within a scanning window of about 20 bits to detect time misalignments due to relative frequency errors in the base station and due to UE motion. So the detected bit-precise relative timing is very decisive. Comparing the SCH method and the proposed Normal Burst method the typical urban channel environment (TU50) with speed of 50 km/h for example affects a detected relative timing such as demonstrated in figure 3. The value 0 of the x-axis assures an exact detected relative timing. The observed delusion of position is mainly caused by the different delayed propagation taps. The greatest delay, which appears in the typical urban (TU) propagation model, is about 5(sec, which corresponds to 1.3 GSM bits. 
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Figure 1: Probability of accepting a GSM cell reconfirmation (versus prevailing SNR)
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Figure 2: Probability of rejecting a GSM cell reconfirmation (4 decoding failures) versus prevailing SNR
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Figure 3: Detected relative bit-precise timing
4. Advantages of the proposed GSM cell reconfirmation scheme

The advantages of using the Normal Burst of the GSM broadcast and downlink common control channel in addition to the synchronisation burst (SCH) for the GSM cell reconfirmation are:

· The repetition rate of a normal burst is about 4 to 8 times higher than the SCH repetition rate depending on the GSM base station configuration.

· The reconfirmation scheduling is simplified and a receivable GSM base station can be acknowledged faster.

· A more flexible way of distributing downlink transmission gaps is obtained using the new method.

· Less required computational and processing power because no decoding of data is needed.


· The SCH method is based on a decoding performance, whereas the Normal Burst method uses a SNR estimation. The latter one allows more easily a precise tuning by selecting a proper threshold.


· Using the Normal Burst’s threshold query the reconfirmation and rejection behaviour can be adjusted within a certain margin.


· TGL can be reduced (from 4 UMTS slots to 3 slots).


· Even in the current discussion of how we should arrange the transmission gaps and in the contention whether there is any need for restricting the pattern at WG1 stage the gained flexibility of the Normal Burst method yields an immense advantage.


5. Text proposal for Changes to Specification 25.215 V2.0.0

The following changes refer to the Specification 25.215 version 2.0.0, which has been approved in Kyongju, KOREA.

A.2.3.4: Setting of compressed mode parameters for GSM cell reconfirmation and procedure at the UE

In this paragraph it is assumed that the UE has successfully decoded one SCH burst of a given neighbouring GSM cell during the call.

There are two possible methods for the GSM cell reconfirmation:

· SCH decoding for BSIC reconfirmation
· Using the normal burst of the GSM broadcast and common control channel

When a compressed mode pattern is available, then it is up to the UE to trigger and perform the GSM cell reconfirmation procedure with the available transmission gaps. In this case, no specific signalling is needed between the UE and the UTRAN for GSM cell reconfirmation procedure.

When no compressed mode pattern is available then it is up to the UE to trigger and perform the GSM cell reconfirmation procedure. In that case, UE indicates to the upper layers the schedule of the SCH burst of that cell. The Network Operator decides the target time for GSM cell reconfirmation and the upper layers uses this and the schedule indicated by the UE to determine the appropriate compressed mode parameters.

The compressed mode parameters for GSM cell reconfirmation are:
TGL
SFN
SN
GSM cell reconfirmation method

4
(calculated by UTRAN)
(calculated by UTRAN)
SCH*

3
(calculated by UTRAN)
(calculated by UTRAN)
Normal Burst**

* Note, this TGL is in some special relative timing cases not always sufficient for the SCH method

** Note, this TGL is in some special relative timing cases not always sufficient for the normal burst method
------------------------------------------------------------ end of changed Specification -----------------------------------------------

Some additional comments to the changes made above:

Because of the difference between the UMTS and GSM slot length some special relative timings between the UTRA and the GSM base station could occur so that the TGL of 3 does not suffice in these seldom cases. In these cases the UTRA shall determine one of the following Normal Bursts for GSM cell reconfirmation. Referring the SCH method these special relative timings between the UTRA and the GSM base station also exist. In that cases one of the following SCH bursts should be used for the GSM cell reconfirmation.
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